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EDITOR’S NOTE

Dear Colleagues,
The synergy between the IFAMR, IFAMA, our industry partners, and the academic community
makes for unique and rich collaborations. Two years ago, IFAMA president Thad Simons asked
the IFAMR to produce a special issue on big data. Eric Jackson from the firm, Conservis, had
seen a 2014 IFAMR article entitled, “Big Data and the Ag Sector: More than Lots of Numbers,”
written by Prof. Steven Sonka. Eric was inspired to pull together a team of experts consisting of
Prof. Michael Boehlje, Charlie Linville from Ploughman Analytics, Kenneth Zuckerberg of
Rabobank and hosted a plenary session on big data at IFAMA’s conference last year in
Minneapolis. Conservis sponsored a global call for papers and publication of the upcoming issue
on big data featuring this crackerjack team, as editors—including Sonka. It tackles the
dimensions, volume, velocity and variety of big data—pulling together ten unique contributions
from around the world. It will be published and distributed in June 2016 at the IFAMA World
Conference in Aarhus. If you are coming to Aarhus, make sure you attend this special
Roundtable event on big data and get a copy. What a great process—as one scholar’s research
publication blossomed into a great collaboration involving academia, industry, the IFAMR and
IFAMA— just like our founders envisioned 26 years ago.
We also have our second issue of the year ready for you. It is a thick issue of nine research
manuscripts and one cool teaching case study on Brazilian ethanol. Once again the international
breadth of contributions is impressive as our authors hail from five continents and ten countries.
Be on the lookout for two additional special issues publishing this year: one on the global dairy
trade and a second on large commercial farming enterprises. Enjoy this issue and if you plan to
attend the IFAMA 2016 World conference in Aarhus, don’t forget to say hello.

Peter Goldsmith, Executive Editor, IFAMR

© 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Food Security in Argentina:
A Production or Distribution Problem?
Roberto Feeneya and Pablo MacClayb
a

Associate Professor, Center for Food and Agribusiness, Austral University, 1950 Paraguay Street,
Rosario City, Argentina

b

Assistant Professor, Center for Food and Agribusiness, Austral University, 1950 Paraguay Street,
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Abstract
This paper focuses on the question whether Argentina is capable of guaranteeing food security to
its population while increasing its role as a food exporter to the rest of the world. The results of
this study show that Argentina has no major problems simultaneously serving as a local food
provider and exporter—from a food availability perspective. However, Argentina has problems
ensuring food access to all its population. In order to improve food access while exploiting the
food export opportunity, the authors propose eliminating the export tax and its substitution for a
food consumption subsidy in the form of a conditional income transfer to the population under
food insecurity. This would also open new opportunities for agribusiness companies selling
products in local and external markets.
Keywords: food security, trade, Argentina
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Introduction
Argentina has not been able to solve some qualitative and quantitative food security problems of
its own population, in spite of being a producer and net exporter of food to the world. According
to the data provided by the ‘Observatorio de la Deuda Social Argentina’ (2012), 11.2% of the
families in Argentina face food insecurity problems, and 16% of them are families with children.
In other words, around 5.5 million people (a total population of 42 million people) suffer some
degree of food insecurity in Argentina.
The literature in agricultural economics shows that in the medium- and long-term, there is a
positive relationship between agricultural production efficiency and food security (Dorward
2013; Swaminathan and Bhavani 2013). This relationship works in such a way that, when
technological and economic conditions allow the increase of agricultural productivity, food
availability rises and food costs for workers decrease. This increases wages, the demand for nonfood products, and general productivity and growth (Dorward 2013; Mellor 1995).
Argentina has the potential to achieve the above mentioned virtuous circle in which increased
agricultural productivity leads to reduced food costs and broader access for the entire population.
This poses the question of why with a potential to produce food for a population several times its
current size, are so many people in Argentina suffering food and nutritional deficits.
While Argentina faces several nutritional problems, it produces sufficient food to ensure 2000
kilocalories per day to 42 million people. In Argentina 55,000 children under six years old
(1.3%) suffer acute undernutrition and 700,000 children under the age of twelve (8%) suffer
chronic undernutrition with manifestations of growth retardation. Anemia affects 30% of
children under two years of age and 18% of pregnant woman. More than 20% of children have
insufficient levels of calcium, vitamins A, C, folic acid, and essential fatty acids of the omega-3
group, and major excesses of risky ingredients—added sugars and sodium. At the same time,
overweight is a prevalent (including obesity), affecting 30% of the children under six years of
age, 34% school-age children, and 58% of the adults (Britos et al. 2013).
Nutritional problems have multiple causes: lack of access to food, education, food preparation,
and quality issues, etc. However, Argentina has not been able to solve the basic problem of food
accessibility, despite the production potential capacity mentioned above.
Public policies implemented by the national government in order to solve the food security
problem since 2006 have been oriented towards limiting the exports of raw materials (grains,
beef, milk, etc.) used to produce food and, in this way, reduce their costs for the local population.
In other words, the national government has applied policies oriented to redirect the supply of
food towards local markets rather than serving the export markets.
However, findings show that these types of policies have not proven efficient, as food prices
increased above the general inflation rates and the production of some raw materials have
declined. The prices of final food products from wheat and beef have increased dramatically
instead of going down after imposing export restrictions. For example, the price of bread went up
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50% in one semester in 2012. 1,2 Also, the sown area and production of wheat have been lower in
recent years than the last 100 years of Argentina´s history. 3

Objectives
The main purpose of this paper is to elicit whether Argentina has the capacity to guarantee food
security to its population and, at the same time, increase its role as a food exporter to the rest of
the world.
The research question can be stated as: Does Argentina have the capacity to guarantee food
access to its population in sufficient quantity and quality; and at the same time, be a food
provider for the rest of the world?

Conceptual Framework
Food Security as a Complex and Multidimensional Concept
If global food production is ahead of food demand, why are almost 800 million people
undernourished? Current figures worldwide show 2 billion suffer from micronutrients deficit
(individuals who do not get enough vitamins and minerals), 1.9 billion are overweight or obese,
and one out of three people are affected by malnutrition. Food security concerns have lately
ascended into the political, scientific, and socioeconomic agendas not only in developing but also
developed countries. Concerns are not limited to the difficulties encircling current problems but
also the future challenges of feeding an increasing worldwide population (Ingram 2011; IFPRI
2015).
Food security is recognized as a complex, broad and difficult-to-define concept due to its
multiple dimensions (food availability, access and affordability, utilization and safety, and
stability), its interdisciplinary nature (agronomy, nutrition, health, economics, sociology and
demography, among others), the wide-range of stakeholders involved (international food aid and
environmental organizations, national and local governments, farmers, and consumers) and the
plurality of manifestations of the food insecurity problem in areas of human health, inequality
and chronic poverty, educational capabilities and human development. As world, regions, or
county governments seek to address food insecurity problems, they face the intergenerational
cycle of poverty and difficulties in achieving broad-base economic growth leading to a host of
problems for individuals, families, and communities. (McKeon 2011; Candel 2014; Hendricks
2015).

1

For an example see: http://www.bbc.co.uk/mundo/noticias/2013/07/130705_argentina_pan_caro_vs.shtml, July 10th, 2013.
Regarding beef prices, according to private estimates, while the general accumulated inflation rose 220% in the last four years,
beef prices went up 330%.
3
For example, see article from the Buenos Aires Grain Market: http://www.bolsadecereales.com.ar/detalle-de-las-lluvias-frenanuna-mayor-caida-en-la-siembra-de-trigo-6094
2
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Not only does food security spread across domains it also stretches across spatial scales. The
government and challenges to food security can be considered on a global, regional, or national
level, but have also increasingly come to be studied and addressed at the local, community,
household, and individual level over the last decades (Defra 2006).
In 1996, the FAO adopted the following definition of food security: “Food security exists when
all people, at all times, have physical and economic access to sufficient, safe and nutritious food
that meets their dietary needs and food preferences for an active and healthy life”. The definition
was further expanded during the World Summit on Food Security (2009) by specifically adding
the word social to the phrase “physical and economic access. Explicitly it states that the four
pillars of food security include: availability, access, utilization, and stability, and that the
nutritional dimension is integral to the concept.
Food availability refers to sufficient quantities of food in appropriate quality, supplied through
domestic production or imports, including food aid. Food access means that people should have
adequate resources for purchasing appropriate foods for a nutritious diet. Food utilization not
only concerns an adequate diet, but includes access to clean water, sanitation, and health in order
to achieve a state of nutritional well-being. Finally, the stability of food security is achieved
when a population, household or individual has access to adequate food at all times (FAO 2006).
The first three food-security pillars are linked in a hierarchical manner: As food availability is
necessary for food access and food access is connected to food utilization. The fourth pillar is
stability—stability of food security over time. It focuses on the concept of resilience and how
households can develop resilience to adversity, linking the short-term shocks with long-term
development. Resilience interventions seek to help households anticipate and deal with economic
and social stresses that lead to food insecurity, absorb the shocks, and assign economic resources
so as to escape poverty (Hendricks 2015).
The FAO definition (1996) considers that a food secure a person needs sufficient, safe and
nutritious food for an active, healthy life, which implies a diet consisting of sufficient energy,
nutritional quality, and safety to prevent malnutrition or limitations in activity levels. The FAO
2009 version also includes: the ability to acquire socially and culturally acceptable foods and to
do so in acceptable ways, as important elements in achieving adequate food access. Socially
acceptable ways to achieving food access refers to conventional food sources such as grocery
stores, restaurants, and government assistance and food kitchens. It also highlights the
importance of food quality when it refers to safe and nutritious food. However, it does not
explicitly mention food supply elements of food security such as agriculture and food
production, even if agriculture production and productivity is a key element in increasing food
availability for a growing population (Campbell 1991).
Radimer et al. (1990) explain the four common aspects to the experience of food insecurity: i) a
quantitative aspect of not having enough food to eat, ii) a qualitative aspect, related to the types
and diversity of food a person consumes, iii) a psychological aspect, manifested as feeling of
anxiety regarding food deprivation, iv) a social or normative aspect, by which individuals
evaluate their own situation in terms of the generally accepted norms as the number of meals or
the socially accepted ways to obtain food.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Research has shown that there is a continuum of experiences of food insecurity. The first sign of
possible food insecurity is a worry over the future of possible food shortage or the means of how
to purchase it. When the first signs of food shortage appear, households find ways to cut food
consumption such as using cheaper ingredients and choose more energy-dense foods to prevent
hunger. This food consumption reduction and lower dietary quality may lead to hidden hunger,
as a result of micronutrient deficiency. These deficiencies make people more susceptible to
illnesses and further compromise their nutritional health. Acute food insecurity can lead to acute
hunger, in which hunger is a daily reality, and severe forms of undernutrition are common, such
as stunting and wasting. Starvation would be the extreme experience of food insecurity
(Hendricks 2015).
Food Security Governance
“The world now produces enough food to feed its population. The problem is not simply
technical. It is a political and social problem. It is a problem of access to food supplies, of
distribution, and of entitlement. Above all, it is a problem of political will.”
Source. Boutros Boutros-Ghali, Conference on Overcoming Global Hunger, Washington DC, November 30, 1993.
From Ingram (2011, 46))

Food security is a complex problem and its solutions should not only consider the technical and
environmental perspectives but the social, economic, and political aspects as well. Food security
is a multidimensional topic that involves aspects as broad as sustainability, human health, dietary
quality, and human rights. Taken together with conflicts about the roads to follow, this
multidimensionality implies that a final solution is very hard, if not impossible, to reach. This
does not mean that nothing can or should be done (Termeer et al. 2015).
According to Candel (2014), food security has the characteristics of a wicked problem. These are
problems that are not fully understandable before the solution is formulated; they are ill defined,
ambiguous and contested. Each wicked problem is new and unique, and is never definitively
solved and is not subjected to the stopping rule. The specificity of wicked problems results in the
fact that it is difficult to treat them in a traditional way, when the problem is defined, analyzed
and solved in several stages (Grochowska 2014).
In order to address such a complex and contested topic as food security requires a well-designed
and comprehensive governance regime, not only at a global but also at a national and subnational level. Food security governance refers to different ways to steer or manage food security
problems, integrating the perspectives of different stakeholders and governance levels. The sum
of these arrangements would ideally form a governance regime that manages to transcend and
align the plurality of sectors, policy domains, governance levels, ideas, and actors, in a holistic
manner (Oosterveer 2007; Margulis 2013).
In 2011, FAO established that “governance for food and nutrition security relates to formal and
informal rules and processes through which public and private actors articulate their interests,
and decisions for achieving food and nutrition security (at local, national and global level) are
made, implemented and sustained.” Under this view, food security governance is characterized
by a wide variety of conflicting ideas about how food security could be effectively addressed,
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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involving a wide array of stakeholders, who have different and sometimes incompatible interests
and ideas. Governance would be associated with the formal and informal rules and procedures by
which public and actors interact, discuss and make decisions in order to solve food insecurity
problems.
Presently there is not a truly authoritative and encompassing institution at a global level to
address food security concerns across sectors and levels, with the exception of the Committee on
World Food Security (2012), which endorses policy recommendations and guidelines on a wide
range of food security and nutrition topics. Instead, there is a broad range of institutions and
forums with overlapping jurisdictions and responsibilities, but none of which act holistically and
inclusively. This governance vacuum at the global level makes it difficult to tackle both
structural hunger and sudden food crises. Similar dynamics play at the national and local level
(Candel 2014; Mc Keon 2011, Timmer 2014).
An effective food security governance system would require coherence, integration, and
coordination across multiple levels. It requires policies and programs that mutually reinforce
each other, thereby contributing to sharing goals and outcomes. In terms of governance modes,
the concepts of adaptive governance, collaborative governance, and boundary organizations can
be useful in building an effective food security system. Adaptive governance refers to the
development of processes that improve management by learning from the outcome of
management strategies previously implemented (Termeer et al. 2015). Collaborative governance
would bring public and private stakeholders together in collective forums with public agencies to
engage in consensus-oriented decision making (Ansell and Gash 2008). At the same time,
coordination between governance levels needs to be stimulated, so that drivers of food insecurity
are addressed on the appropriate level. By leading the coordination process, boundary
organizations can play an important role (Misselhorn et al. 2012).
The next section focuses on food security issues at a national level, reviewing the strategies Latin
American countries have adopted in terms of policy interventions to tackle the food security
problem. Later we will center our attention on Argentina’s food security governance institutions
and the problems they face.
Food Security Challenges in Latin America
In the last twenty years (1992–2014) Latin American and Caribbean countries have improved
significantly in terms of food security and nutrition, especially in the fight against hunger and
malnutrition. The percentage of the population affected by hunger diminished from 14.7%
(1992) to 5.5% (2014), almost halving the absolute number of people suffering hunger reduced
from 66.1 million to 34 million. This means that over 30 million people have overcome hunger
since 1992. Also, stunting in children under five years of age has been reduced from 24.5% in
1990 to 11.6% in 2014 (FAO 2015).
Concerning food availability, this region has required an increasing amount of food to feed its
entire population, in terms of calories with a regional average of 2,655 calories per person per
day to more than 3,000 in the last available estimate—an increase of 13% in the last twenty-five
years. This region produces 10% of the world’s food production, and annually it delivers 220
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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million tons of cereals. However, Latin America and the Caribbean not only face hunger but
rising obesity and overweight trends affecting almost 25% of the adult population.
These achievements in food and nutrition security goals were driven largely by the positive
macroeconomic growth in the Latin America and Caribbean region during the last ten years
(2004–2014), as well as the political commitment to fighting food insecurity shown by the
countries of the region. The importance that the region places on food security issues is shown
by the approval of the Plan for Food Security, Nutrition and Hunger Eradication of the
Community of Latin American and Caribbean States (CELAC) 2025, the main regional body of
economic and political integration (CELAC 2014).
The CELAC plan is the culmination of a long process characterized by the implementation of
various public policies focusing on the most vulnerable households. These include conditional
cash transfer programs, support to family farming, and school feeding programs, among others.
The development of public policies has integrated not only technical components, but includes a
comprehensive discussion of the institutional frameworks governing the relationship between
state and society, and the activities which are specific to political activity. All this has allowed
food and nutritional security to be part of the political agenda in the countries of this region,
through a consensus which facilitates the sustainable implementation of intervention strategies
(Beduschi et al. 2014; FAO 2015).
Food and nutritional insecurity is a complex problem and there is no universal recipe to solve it.
However, the positive experiences of counties such as Brazil and Mexico in Latin America
suggest that there are a number of common elements that serve as a guiding point, in terms of
establishing a food governance system: i) the importance of political commitment from the State;
ii) the participation of a wide spectrum the of the civil society through formal spaces of dialogue,
iii) a holistic approach that combines the strengthening of social protection systems with
measures to support production; iv) a systemic and inter-sectorial approach; v) the necessary
practice of inter-sectorial coordination in designing and managing public policies and vi) the
development and strengthening of legal frameworks to consolidate progress and provide
adequate budgets and resources ensure food security (FAO 2014).

Argentina Export Opportunity Limitations
The world is facing a structural change in terms of the relative growth paths of developed and
developing countries, which opens new opportunities for food export countries such as
Argentina. Developing and emerging economies, especially but not exclusively in Southeast
Asia, are growing at a much faster pace than developed countries. According to Llach &
Harriague (2008, 2010), developed countries in the next twenty-five years will pass from having
a 50% percent of the world GDP to a little more than 20% while developing countries will grow
from roughly 50% to almost 80%. Developing countries have an urban population and a rising
number of people reaching the middle classes, which explains why most economic growth will
come from these countries in the future; and thus, increasing the demand for proteins and food.
Based on growth scenarios and demand for different food products extrapolated through
historical values of elasticity and constant prices from 1990-2005, Llach and Harriague (2008,
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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2010) concluded the trend will continue through 2020. Emerging and developing countries will
increase consumption of food products in the following percentages: 98.3% in beef; between
85.7% and 87.9% in poultry; 88.5% in dairy products; 88.9 in wheat; 94.5% in corn; between
95.3% and 97.4% in soybeans; 71.0% in sunflower; 98.8% in fruits (apples and pears) and 84.2%
in fruits (citrus).
This is good news for Argentina, a country not only possessing abundant fertile lands, but also
agricultural production and product know-how. The Argentine agricultural sector has increased
its productivity substantially in the recent years—total productivity grew 4.4% annually from
1990 to 2008 due to the increasing availability of technology, the accumulation of managerial
and technical proficiency, and the development of efficient input supply and grain handling
systems (Lema 2010).
Will Argentina take advantage of these new opportunities of increasing its agribusiness exports?
Since 2006, public policies in Argentina have been created to reduce domestic food prices and
increase food availability for the internal population, in particular for products such as beef, pork
meat, flour, poultry, and dairy. The means to achieve this goal was to restrict exports of food raw
materials, so as to insulate their local food markets and cap food prices from the inflationary
pressures of world markets. The two main instruments used to restrict food exports and insulate
the local market were through export taxes and export permits of food raw materials.
The export tax allowed Argentine food processing companies to obtain their raw materials at a
price substantially lower than international prices, measured in US dollars. The idea behind this
policy was to convert cheaper inputs into final goods so that consumers could benefit from less
expensive products.
The export taxes creates a transfer from farmers to local consumers and food companies through
the lower prices they pay for food and raw material inputs they buy; and direct transfer to the
government through the export tax. The total transfer from farmers to consumers, food
companies, and government from 2007 to 2012 was estimated at eleven million dollars a year—
equivalent to 26% of the total gross receipts of Argentine farmers. This includes the transfer
from farmers to the Federal Government, which amounted to an average of nearly $7.5 billion a
year (Gallagher and Lema 2014; Llach and Harriague 2010).
In addition to the export taxes, a system of export quotas was implemented in 2006. This system
called Exports Operators Registry (ROE, as per its initials in Spanish), works for beef (red ROE),
milk (white ROE), wheat and corn (green ROE). The permissions to export are handled by the
government through the National Office of Agricultural Commerce Control (Oficina Nacional de
Control Agropecuario or ONCCA). The aim of this office is to guarantee the supply of food
products in the local market. In order for a company to obtain export permission from the
ONCCA (among other requirements), the total registered physical existence of the primary
product in Argentina should be higher than the minimum existence of stocks set by the
government.
The export quota is designed to limit the demand for the product by exporters, and in this way
restricts competition among exporters. Once the exporter has the permit, knowing that the legal
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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quantity to export established by the quota system is less than the available amount of the
product, the exporter offers farmers a lower price. Additionally, once exporters reach the
quantitative limit of product established by the government, they exit the market, and the price of
the primary product is now dependent on local conditions, such as the disposition to pay by local
processors. Thus, local processors finding large amounts of raw materials available in the local
market and are willing to pay less than in a situation without the export quota restriction. In both
situations, the quota or export permit system harms farmers, while exporters, food processors,
and consumers may benefit.
In addition to the export taxes and quotas, the government established a price subsidy system for
food processors and small farmers who sell their primary products in local markets. This
includes wheat, livestock, and dairy products. The subsidy is calculated as the difference
between the market price and a domestic reference price established by the government. The
subsidies for processors are conditional on maintaining the prices of their products within set
limits. The logic behind these subsidies is to help local processors, compete with the export
sector, obtain cheaper primary products and reduce food prices in local markets. However, these
subsidies were given out without any real objective criteria and introduced many resourceallocation inefficiencies (Gallagher and Lema 2014).
The combination of export taxes and quotas (plus subsidies) in the short-term result in increases
in the consumption of food products while agricultural production is initially less affected but
gradually reduced. When agricultural producers take into account the profit losses in the new
scenario with export taxes, they start to produce less. This leads to a shorter supply of raw
materials and more problems to ensure cheap food products in local markets and higher
uncertainty—which results in lower investment and long-term supply. Additionally, a host of
problems ensues from the scheme in terms of efficiency in resource allocation and rationing of
subsidies among potential claimants (Gallagher and Lema 2014; OECD 2010).
Recently, Argentina lost the opportunity to export an extra $15 billion dollars a year due to the
application of export restrictions in the form of quantitative restrictions and taxes. Similarly,
agricultural production could have grown by $25 billion dollars a year. In terms of food prices,
food product prices are growing as much as average inflation, not less. Private inflation rate
estimates for 2014 were 38%, with a 35.6% increase in food prices in the city of Buenos Aires
(Llach 2015; CIPPES 2015).
To summarize, Argentina has not taken advantage of the huge opportunities to increase its
agricultural and food export and production due to agricultural policies introduced since 2006
with the aim of isolating the local food markets from world price pressures. This system favored
neither farmers nor final consumers. Farmers did not increase their production nor their exports
and faced a reduction in profits. Local consumers were not capable of benefiting from reduced
food prices since in the mid-term food prices increased substantially due to the misallocation of
resources and disincentives. Having reviewed the policies in Argentina, we can say that
government measures have deliberately created a short-term trade-off between increasing food
exports and addressing the food security issues in the local economy. Let us have a look at the
current food security situation in Argentina.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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The Food Security Situation in Argentina
According to the estimates of the Observatorio de la Deuda Social (2012, 2014), 20% of the
children up to seventeen years of age have suffered some sort of food insecurity in Argentina,
and half of them have had severe food insecurity problems. Among the general population, 5.5
million people are under food insecurity, and also half of them are critically food unsecured.
One-fourth of the children in Argentina receive food for free from schools kitchens or charity
organizations. Acute malnutrition as such is a relatively marginal problem affecting 1.3% of the
children, and 8% of the children suffer from some sort of chronic malnutrition.
There are three main government policies to tackle food insecurity problems (Aulicino and Díaz
Langou 2012):
a. Distribution of food packages to households: 1.8 million food meals are delivered each
year to households under food insecurity, benefiting 3.8 million people.
b. Food kitchens in schools and local communities: Almost 15,000 kitchens receive
subsidies to feed four million children breakfast and lunch every day.
c. The Maternal Infant Plan: Started in 1937, this plan provides milk to pregnant women, as
well as fortified milk. By 2014, this program had a budget of $250 million, it benefiting
more than four million people, and delivering 17,000 tons of fortified milk.
The primary food security program in Argentina is the National Plan of Food Security, created in
2003 with the aim of guaranteeing the right to food for all the population. It is specially focused
on assisting children under the age of fourteen, pregnant women, handicapped people, and the
elderly living in poverty. Around 1.83 million families received food assistance, benefiting seven
million people in poor households with food and electronic fund transfers to buy food. The total
budget of the National Plan of Food Security was about $350 million dollars in 2014, according
to the Argentine National Budget (Ministry of Finance 2015).
Based on the information presented, Argentina is far from achieving food security. This problem
affects 16% of the households with children and more than 11% of the general population, in
spite of the government efforts to solve the problem with different assistance programs. The
previously described policies, adopted by the Argentine government to untie local from
international markets, seem to have not achieved its proclaimed goals. This puts pressure on the
government and society as a whole to seek ways to remedy this problem.

Methodology
Approach and Methods
This research is a descriptive and quantitatively oriented, as key concepts of food security
(availability and accessibility) and food exports are measured in order to answer our question:
whether Argentina has the conditions to guarantee food security to its population and, at the
same time, increase its role as a food exporter to the rest of the world.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

10

Feeney and MacClay

Volume 19 Issue 2, 2016

In order to measure food availability a food balance sheet tool is used presenting a
comprehensive overview of the food supply in a country for a certain period of time. The food
balance sheet shows the sources of supply and utilization for each group of food products. The
total production and imports in addition to the available stocks of a foodstuff defines its total
supply; while demand is composed of human consumption, animal consumption, and other uses,
on the one side, and exports on the other (FAO 2001).
By bringing together food and agricultural aggregated data, food balance sheets are used to
examine the food and agricultural situation of a country. In terms of food availability, it helps
analyze the surpluses and deficits of each food category in a country. It is also useful to make
projections of future needs, setting production and trade targets, making relationships between
food supply and malnutrition, and establishing nutrition and food policies.
Food balance sheets provide data from a food supply or availability perspective, linked with the
Malthus approach. 4 It does not give any indication of the dietary content of the food consumed in
different countries or by different socioeconomic groups. For detailed information on the food
supply for different consumption groups, food consumption surveys are needed; these surveys
complement the information provided by the food balance sheet (FAO 2001).
We estimate the food balance sheets for the following fifteen food groups: Oil (soybean, corn,
sunflower), beef, poultry, pork, fish, fruits (bananas, apples, oranges, and tangerines and pears),
eggs, dairy, wheat, corn, vegetables, root vegetables (potatoes and sweet potatoes), sugar,
legumes and rice.
Health Food Basket
Nutritional needs are defined as the type and amount of food that constitute a normative healthy
food pattern. This pattern shall not only satisfy quantitative criteria (amount of kilocalories,
micronutrients, and macronutrients) but also shall not exceed maximum intake limits of four
critical ingredients: added sugar, sodium, saturated fat and trans fat.
The healthy food basket is based on a health food pattern, which is calculated based on
normative criteria, i.e. adjusting consumption of essential nutrients to recommended amounts and
limiting those in which an excess may imply a risk for health. This healthy food pattern
considers the possibility of reaching those levels of consumption in a progressive way. Even if
such a pattern may seem unreachable in the short term, public policies should consider it since
the Argentine traditional diet shows several unhealthy biases. Even as a normative target
operating as a long-term goal needs to be a part of the food policy debate (Britos et. al. 2012).
The type of food included in a normative nutritious pattern such as the one described should be
both adequate for the culture of the society and accessible for the population. In this line of

4

The Malthusian approach to food security focuses on the goal of achieving equilibrium between population needs
and food supply: in order to maintain this balance, the growth rate of food availability should be not lower than the
growth rate of population (Burchi & De Muro 2012).
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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analysis, CEPEA has developed a nutritious pattern that is consistent with the 2015 Food Guide
for the Argentine Population.
From a nutritional perspective, eight food groups are included: vegetables (non-starchy); fruits;
dairy products (milk, yogurt and cheese); eggs and meat (beef, pork, poultry and fish); oil
(sunflower, corn, soybean and olive); grains, cereals and legumes; rapidly absorbing cerealderived products (such as bread, other wheat flour derivatives, refined cereals derivatives, and
starchy vegetables) and sugar. The first six categories are associated with high-density nutrients 5
(or high nutritional quality). The concept of food safety, understood from a healthy perspective,
prioritizes these categories over the rest.
Table 1 reflects the total quantity of food (for the entire Argentina population) in six categories
of better nutritional quality encompassing nutrient necessities within a healthy diet, its respective
nutritional gaps and the increased or diminished amount in each case. Food gaps are defined as
the difference between actual consumption and consumption within healthy parameters for a
certain type of food.
Table 1. Food needs and nutritional gaps in categories for high nutrient density.
Annual necessity for
the whole Argentine
population1
Vegetables (non-starchy)
Fruits
Dairy
Grains, cereals, legumes
Meat and eggs
Oil

6.93
6.93
10.94
1.73
2.60
0.52

Nutritional Gap2

-56
-69
-43
-67
105
-2

Incremental needs
(Increased consumption) or
Diminished needs
(Decreased consumption)
3.88
4.78
4.70
1.16
-1.39
0.01

Note. 1Expressed in millions of metric tons. Over an estimated population of 42.2 million people in 2015.
2
Percent of consumption deficit or excess in relation to the healthy normative pattern.
3
Expressed in millions of metric tons for entire population.
Source. Elaborated by CEPEA (2015).

Table 2 shows nutritional gaps (in this case, showing an excess) for food of lower nutritional
quality and its consequent necessity for diminished consumption.
The process of calculating nutritional gaps does not allow working with individual food
categories, which is why eight broad categories are used in the process.
Consequently, it is necessary to develop a food basket with individualized categories in order to
analyze the results. This requires working with individual food types. These nutritional gaps
were applied to the actual consumptions of fifteen individual food categories (previously
enumerated in this document), in order to render a healthy food basket.
5

Nutrient density is a parameter indicating the nutritional quality of certain foods, and is defined as the content of
individual nutrients per unit of energy (kcal). It is usually expressed over 100 or 1000 kcal.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Table 2. Food needs and nutritional gaps in categories for low nutrient density.
Nutritional Gap

Bread, other wheat flour derivatives,
refined cereals derivatives and
starchy vegetables

128

Sugar

122

Diminished Needs
Decreased consumption for
entire population
Bread: -1.73
Potatoes: -1.08
Wheat Flour: -0.35
Cookies: -0.24
Table / granulated sugar: -0.39
Sugary Drinks: -4.60

Note. Percent of consumption deficit or excess in relation to the healthy normative pattern
*
Calculated in millions of metric tons
Source. Elaborated by CEPEA, 2015.

These gaps are calculated by the Center of Studies about Food Policy and Economics (CEPEA,
in Spanish), based on the Healthy Eating Index methodology developed by the USDA (Healthy
Eating Index 1995). It also takes into account the Food Guide for the Argentine Population
(Guías alimentarias Argentinas), the Argentine Alimentary Code (Código Alimentario
Argentino), with the objective of determining portions of each food group. Both references are
contrasted with recommendations of the World Health Organization for a healthy diet, adjusting
food quantities according to nutritional normative criteria, and considering the possibility of
arriving to those consumptions in a progressive way (Britos et. al. 2012).
The detailed process of adapting CEPEA development and measures is shown in Table 1 and
Table 2. The fifteen categories taken in account by the authors in order to calculate the balance
sheets are described in Appendix 1.
The Argentine diet is characterized by food monotony (concentrated consumption in few food
groups, biased towards red meat, and scarce consumption of fruits and vegetables), and
insufficient nutritional quality in general. This problem is not only limited to people with low
incomes, but it extended to the entire population. Obesity and excess of consumption of certain
critical ingredients show almost the same frequency in populations with food insecurity as in the
mid- and high-class population.
So, even if poverty and food insecurity conditions worsen, quality nutrition and food
monotony—attributes of average Argentine diet are also found present in homes with plenty of
access to food (Britos et. al. 2012).
The research of Britos et. al (2012) on food gaps in 2010, found the largest negative gaps in
food groups with among the poorest people—50% larger in dairy, while the negative gaps for
fruits and vegetables is relatively similar across all income groups (this indicates that
consumption of fruits and vegetables are transversally low for the entire population). Almost
30% of the total dairy gap was concentrated in 20% of poorest population, who show a scarce
milk and dairy product consumption.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Information Sources
In order to answer the research question, these are the steps followed:
1. To quantify a food balance sheet of production, consumption, and exports for the main
food supply chains in Argentina, FAO balance sheets, production reports from the
Ministry of Agriculture and Grain Markets, export, and import reports, and food chain
reports were utilized. This analysis is useful in measuring the consumption/production
relations for each food group, in order to know the percentage of total production that is
intended to satisfy the internal needs. These calculations, as we stated before in this
document, are made for actual consumptions and for a healthy food pattern, which
corrects these values in order to arrive at nutritionally-adequate consumption levels.
2. In order to assess if Argentina is able to simultaneously provide for both local and foreign
markets, the results of food balance sheets are forecasted for the next 10 years. This is
accomplished by comparing food production and internal demand for the group of food
chains defined above. This analysis is intended to project internal needs for each food
group, taking in account projected population, and compare them with different
production and exports projections.
The information is based on the projections provided by:
− The Argentine Ministry of Agriculture Strategic Plan (Plan Estratégico Agropecuario
Argentino (PEA)): These are the goals the Argentine government set in 2010 in terms of
future production and exports for each food value chain for the year 2020.
− Baseline projections from the USDA: It makes projections of food production and
exports for Argentina and world exports for the year 2023.
− INAI (Instituto para las Negociaciones Agrícolas Internacionales or Institute for
International Agricultural Negotiations). 6
The methodological approach of this paper is not new as such but borrowed from the literature
on agriculture, food and nutrition using tools such as the food balance sheet, healthy food
baskets, and nutritional gaps. However, these tools are applied in this paper in order to link two
topics which have not been analyzed previously—agricultural policy (agricultural export
restrictions) and food security, applied to the Argentine case.

Results
The food balance sheets help us estimate the consumption/production relationship for the set of
food groups under analysis. This relationship provides a general idea of the percentages of
production bound to cover consumption, in terms of presently consumed volumes.
6

The International Negotiation on Agriculture Institute was created in June of 1999 by the Bahía Blanca Grain
Exchange, the Buenos Aires Grain Exchange and the Rosario Board of Trade. The objective is to achieve the best
possible outcomes for Argentina in the international negotiations forums, by strengthening negotiation capabilities
(http://www.inai.org.ar/en/institucional.asp).
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Chart 1. Apparent consumption/production ratio for selected food groups in 2013
The food chains that have lower actual consumption/production ratios are legumes (4%), oils
(6.5%)—especially soybean oil which is mainly intended for exports and has a very low internal
consumption, and rice (14%). To a lesser extent, other food groups with consumption below 50%
of the production include corn (32.7%), fish (43.9%), fruits—including apples (33.1%) and pears
(18.3%), as seen in Chart 1.
The only case where consumption exceeds production, where imports should cover part of the
need, is bananas. Consumption is almost three times the amount of production. The soil and
climate conditions preclude Argentina from the capacity to produce this fruit in considerable
volumes.
Beyond this specific case, we observe certain food groups where consumption captures a large
percentage of production leaving a rather narrow export surplus. Paradigmatic cases according to
their importance in the current diet of Argentineans are meat and dairy products. Beef
consumption reaches 90.5% of production, poultry 84.6% and pork 94.3%, while milk
consumption captures 75.8 % of production.
Other groups that have food consumption percentages between 80–90% of total production are
vegetables (non-starchy and starchy), eggs and sugar. Finally, although in a lesser proportion,
wheat also poses a high consumption in relation to production, 66.7%. In general, when an
analysis of the balance sheets is carried out based on the actual consumption data, it appears that
in most cases production covers consumption, and imports are not necessary. However, in major
food groups such as beef, poultry, pork, dairy products and, to a lesser extent, wheat, exportable
surpluses are limited, since domestic consumption captures much of the production. Similarly,
such ratios are observed in other chains, such as sugar or eggs.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Chart 2. Healthy or recommended consumption/production ratio for selected food groups in
2013.
The analysis changes when the results are calculated based on recommended or healthy
consumption values, as seen in Chart 2. These results, although more theoretical since they do
not consider actual consumption, set the tone for production needs and opportunities
internationally if the Argentinean diet were healthier. Additionally, as future planning demands
subsidy policies, it is important to consider these results. Such policies should be built on the
search for a complete diet, not only from a caloric viewpoint but also from a balanced nutrientsupply perspective.
When comparing Charts 1 and 2, it can be observed how the ratios suffer variations when
recommended consumptions based on healthy food patterns are considered rather than actual
consumption.
It should be noted that healthy recommended consumption levels of beef, pork, and poultry
suggest how the Argentine diet is biased towards the consumption of animal protein, especially
red meat. Observe in Chart 1 that actual consumption captures nearly the total production levels
while in Chart 2 one can see that de-escalations into healthy ranges could result in exportable
surpluses.
On the other hand, in those food groups where the average Argentine diet shows deficiencies,
such as dairy, non-starchy vegetables, and fruits, there is a leap in the ratios when healthy
consumption levels are considered. Dairy consumption comes close to the total production,
reducing exporting surpluses. However, the actual consumptions of vegetables and fruits are so
reduced relative to recommended consumption that the actual level of production would not be
sufficient to equilibrate the Argentine diet, and strong stimuli would be needed to increase
production.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Table 3. Dairy Balance Sheet
Total supply (Prod + Imp)
Consumption/Needs
Export surplus
Exports

Actual Consumption1
11,198
8,476
2,692
2,691

Recommended Consumption
11,198
9,884
1,285
2,691

Note. Estimates bases on actual consumption and health or recommended consumption.
*Reported in thousands of equivalent liters.
1
Calculation is based on a population of 40,117,096; Argentine Population Census 2010.

The average recommended consumption of dairy products per person is 246 liters of equivalent
milk, per year 7 and implies that although production would cover consumption, the export
surplus would not be sufficient to reach the present level of exports. The export surplus would be
reduced by 1.3 million liters—much less than the 2.7 million liters that Argentina currently
exports. Analyzing the recommended levels of consumption at the highest average production
peaks for the last ten years would cover future consumption needs while maintaining the present
level of exports. The highest dairy production occurred during 2011–2013, and is slightly higher
than 2013; hence, it would not change the situation dramatically.
In terms of projections, production should reach 16 million equivalent liters of milk to cover the
needs (based on recommended consumption), holding the present market share on the total of
world exports. While the Strategic Plan of the Agricultural Ministry (PEA) has set a goal of 18
million liters, the INAI has projected 14 million liters.
Table 4. Milk Projections
Minimum Production Required
15,989

INAI
14,298

PEA
18,330

Consumption/Needs

11,494

11,494

11,494

Export surplus

4,495

2,804

6,835

Exports

4,495

2,939

9,850

Total supply (Prod + Imp)

Note. Estimates based on healthy or recommended consumption.*Calculated in thousands of equivalent liters

Even if this latter figure does not reach the required theoretical value to cover internal needs and
maintain the world market share at the same time, it is quite sufficient and more reasonable to
achieve compared to the goal set by the Agricultural Ministry (PEA).

7

See “Dietary Reference Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride”.
Institute of Medicine (US) Standing Committee on the Scientific Evaluation of Dietary Reference Intakes.
Washington (DC): National Academies Press (US); 1997.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Table 5. Fruits and Vegetables Balance Sheets
Fruits

Vegetables (non-starchy)

Actual

Recommended

Actual

Recommended

Total supply (Prod + Imp)

2,714,626

2,714,626

3,137,516

3,137,516

Consumption/Needs

1,997,831

6,610,471

2,852,326

6,582,290

716,795

-3,895,845

285,190

-3,444,774

Export Surplus

Note. Estimates are based on actual consumption and health or recommended consumption.
*Calculated in metric tons/year.

Two cases in which a deficit of production is observed is based on the recommended
consumptions of fruits and vegetables. The present diet of the Argentine population suggests a
bias in consumption towards animal proteins and flour, while the consumption of vegetables and
fruits is lower than recommended. When these consumption levels are adjusted to the healthy
diet standard, it can be observed that production is not sufficient to cover the needs. The deficit is
nearly 3.5 million tons in both cases, and even when taking the largest production for the last ten
years, it’s observed that this deficit could not be covered. This change in the food habits requires
a production strategy allowing incremental increases in fruit and vegetable production. 8
Table 6. Meat Balance Sheets
Beef
Actual

Total supply
(Prod + Imp)
Consumption/
Needs
Export Surplus
Exports

Recommended

Poultry
Actual

Recommended

Pork
Actual

Recommended

2,844,170

2,844,170

1,933,259

1,933,259

432,070

432,070

2,571,506

1,254,393

1,624,742

792,557

392,782

301,120

272,664

1,589,777

308,517

1,140,702

39,288

130,950

201,688

201,688

304,000

304,000

6,430

6,430

Note. Estimates are based on actual consumption and health or recommended consumption.
*Calculated in metric tons/year.

There are two cases in which the recommended consumption would decrease, allowing for an
increase in exports. Meat production requires a reduction in the consumption/production ratio,
especially for beef and poultry (a 40% ratio) and also pork (72%). In the case of pork meat, the
share that should decrease is the one for derivatives, such as sausages and offal. This could result
in a significant increase in export surplus, even if production does not increase from present
levels. The export surplus for beef could reach 1.6 million tons vis-à-vis with the 270,000 tons
presently exported. Projected exports for poultry could climb from 300,000 tons to almost 1.2
million, as seen in Table 6.
In other words, the adjustment to a recommended consumption pattern (with less consumption of
animal proteins) would lead to an increase in exports through Argentina’s participation in
8

We do not have available data to make projections of production, import and export of fruits and vegetables.
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international markets. The lifting of strong export restrictions on the beef markets creates more
opportunities for international participation as these markets are larger and the possibility of free
exporting would result in stronger incentives to increase production.
Table 7. Beef Meat Projections
Minimum
Production
Required
1,720,182

Baseline
Projections
USDA
2,995,000

INAI

PEA

3,081,000

3,800,000

Projected Needs

1,458,809

1,458,809

1,458,809

1,458,809

Export Surplus

262,740

1,536,191

1,623,558

2,342,558

Exports

262,740

335,000

246,000

1,008,440

Total supply (Prod + Imp)

Note. Estimates based on healthy or recommended consumption.
*Calculated in metric tons/year

Considering the projected consumption needs as a direct function of the predictable population
growth, the minimum amount of beef production needed to cover consumption while sustaining
market share in the world export markets is around 1.7 million tons. However, the projections
made by the USDA and INAI, forecast a production of about three million tons. Argentina would
have to potentially produce one million tons of beef to keep pace with the present level of
exports.
Something similar occurs with poultry meat, in which the minimum production required in the
future is 1.2 million tons; however, the USDA and INAI forecast production at 2.5 million tons.
Projected exports for both organizations are between 500,000 to 700,000 tons. This would allow
Argentina to increase its market share in the world exports and leave open the possibility of
reaching one million tons in exports.
Table 8. Poultry Meat Projections
Minimum
Production
Required
1,257,717

Baseline
Projections
USDA
2,543,000

INAI

PEA

2,693,000

3,000,000

Projected Needs

921,712

921,712

921,712

921,712

Export Surplus

388,833

1,627,288

1,784,840

2,091,840

Exports

388,833

538,000

767,000

647,520

Total Supply (Prod + Imp)

Note. Estimates based on healthy or recommended consumption
*Calculated in metric tons/year

The INAI figures for pork imply there is a possibility for a larger export insertion, as shown
below.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Table 9. Pork Meat Projections1
Minimum Production
Required
375,099

INAI

PEA

535,275

839,275

Projected Needs

350,191

350,191

350,191

Export Surplus

24,908

185,085

489,085

Exports

7,633

3,000

404,190

Total supply (Prod + Imp)

Note. Estimates based on healthy or recommended consumption
*Calculated in metric tons/year
1
The USDA does not publish data in particular for Argentina, since Argentina isn’t among the major pork meat
exporters.

Aligned with the situation described for animal proteins, the recommended consumption for
wheat is lower than the present consumption, especially in derivatives such as bread and biscuits.
This would lead to a reduction in the consumption/production ratio and the possibility of
increasing exports. The export surplus, based on actual consumption, was 2.7 million tons for
2013; and the effective exports based on the number of permits awarded (ROE) was 2.5 million
tons.
Performing an analysis based on healthy or recommended consumption and considering a
constant level of production, the export surplus would be increased by 1.8 million tons. In line
with the meat case, wheat exports could be even larger without exports quotas, and consequently
increase incentives to produce.
Table 10. Wheat Balance Sheet
Total Supply (Prod + Imp)
Projected Needs

Actual Consumption
8,197,860
5,468,963

Recommended Consumption
8,197,860
3,713,559

Export Surplus

2,728,897

4,484,301

Exports

2,465,482

2,465,482

Note. Estimates are based on actual consumption and health or recommended consumption.
*Calculated in metric tons

When analyzing the wheat case in terms of projections, we observe that the minimum production
required to sustain the market share at international markets, is about 7.5 million tons. USDA
and INAI project a production of 13.5 million metric tons, and exports of 6–7 million, which
would increase significantly the export market share. To reach this production level it is
necessary to redefine the incentives scheme set nowadays by current policies. This level of
projected production would be more than sufficient to cover the internal needs (based on a
healthy consumption) and would also increase exports.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Table 11. Wheat Projections
Minimum
Production
Required
7,478,295

Baseline
Projections
USDA
13,592,000

INAI

PEA

13,876,000

23,200,000

Projected Needs

4,318,721

4,318,721

4,318,721

4,318,721

Export Surplus

3,164,574

9,278,279

9,562,279

18,886,279

Exports

3,164,574

7,321,000

6,203,000

9,989,359

Total Supply (Prod + Imp)

Note. Estimates are based on health or recommended consumption.
*Calculated in metric tons/year

Conclusions
This paper has explored the question of whether Argentina has the capacity to guarantee food
security to its population, while increasing its role as a food exporter to the rest of the world.
As a first answer, in terms of food availability, we have shown that Argentina has no problem
serving as a food provider for the internal and the external markets. The information from the
food balance sheets of the fifteen food value chains shows us that Argentina is already achieving
a surplus for most of the food categories. This surplus would be reached even if Argentina would
change its foods habits to a healthier food pattern in the future. A health food pattern considers
the possibility of reaching levels of consumption in a progressive way, and should be considered
as part of the food policy debate built on a balance perspective from a nutritional approach. In
this sense, considering healthy consumption, fruits and vegetables constitute an exception to the
above mention results, as there would be a deficit for these two food groups. However, the need
for more fruits and vegetables in future present opportunities from an agricultural and social
perspective. It would benefit small producers and local economies, provide more jobs, and at the
same time improve food security, as consumers are able to eat healthier food. Agriculture and
food security policies should be implemented in order to produce this shift in the long term.
However, the root of the problem presented in this paper is a social issue occurring in
Argentina—in spite of the country’s capability to produce enough food for its population and
foreign markets (as it produces sufficient food to ensure 2000 kilocalories per day to 442 million
people), there is a high number of people without sufficient incomes or healthy nutritional habits,
depriving them from access to a healthy food basket.
In this sense, export restrictions and internal subsidies for food companies have not been good
policies for improving food security, reducing local food prices, or increasing agricultural
production and exports. Agricultural policies should create incentives for producers to increase
agricultural productivity which eventually create conditions that supply cheaper food products,
and outcomes that export restrictions have not achieved. As seen from the export restrictions on
food raw materials, Argentina has not only lost the opportunity to increase production and
exports, it also has not prevented internal food price hikes.
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A first response for Argentina in taking advantage of food export opportunities is to eliminate
these export restrictions. This would create incentives for producers to increase production so
more raw materials are available to export and produce food internally as well.
Simultaneously, in order to answer the local food security problems, an active role from the
government and massive participation from a wide-spectrum of the civil society are required, as
food security can be seen as a ‘wicked’ and complex problem that involves many dimensions
and requires a well-designed and comprehensive food governance regime. The experiences of
several Latin American countries such as Mexico and Brazil show us that a holistic approach to
food security is especially required to help the most vulnerable sectors of the population.
Although Argentina has a National Plan of Food Security, there is a lack of coordination among
ministries at the national level, and among national, provincial and local policies to face the food
security problem. The ministry of Social Development manages the National Plan, but each
province and municipality has other programs which are not articulated among them. A more
coherent, integrated and coordinated effort is required at different levels to fight against food
insecurity.
As the literature on export taxes shows (Liefert and Wescott 2015) there are better alternatives to
export taxes that result in welfare-enhancing outcomes for local consumers and less distortive
from the economic perspective. For example, a consumption subsidy can be established for
people with insufficient incomes to purchase food. So instead of setting export restrictions to
reduce food prices (as a supply-side policies have not worked), demand-side policies to enhance
food and nutritional security could provide an interesting alternative to assist the food insecure
households more effectively. In this sense, conditional cash transfer programs, integrated food
security and social objectives, could be a good vehicle to provide the purchasing power to food
insecure families without distorting external markets. Although it has a fiscal cost and implies
managing and controlling a complex system (as it is the case of the SNAP program in the US) it
can be balanced by other social and economic benefits such as an increase in agricultural
production and exports, and improved food and nutritional security.
Concurrently, food habits must change in order to achieve food security in Argentina. A useful
tool in this sense is the Nutritional Food Guide, which has helped to reduce sodium consumption
and fatty oil consumption in the past ten years. These Guides have been written and will be
released and communicated to the population during 2016. There are ten principal messages they
intend to convey: Incorporating all groups of foods and doing at least thirty minutes of physical
activity a day; drinking eight glasses of water daily; eating at least five servings of fruit and
vegetables a day; reducing the use of salt and foods with high sodium content; limiting the
consumption of drinks with high contents of sugar; consume milk, yogurt and cheese—
preferably skim products; when beef is used, choose lean cuts; consume more legumes and
cereals, eat preferably whole grains; consume raw oil as a condiment; drinking alcohol
responsibly (Ministry of Health Argentina 2015).
The implication of these results for the strategies of agribusiness firms is that there are huge
opportunities for companies selling food internally in Argentina and exporting to the rest of the
world, in the long run. Changing food habits will open new opportunities to sell new food
products, and people will be willing to spend more money on healthier foods. This is already
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happening, as there is a trend for healthier life styles—practicing more sports and healthier food
choices—and this trend is likely to increase over time. A country with many natural resources
and cheap raw materials should also be attractive in terms of producing, selling and exporting
food products. However, in order for this opportunity to be fully materialized there are structural
changes that Argentina should undertake, such as improvements in the transport infrastructure,
tax reduction for internal food sales, inflation reduction, and commercial agreements with other
countries, among others.
The contribution of this paper to the literature on food security consists of linking the concept of
food availability with healthy food basket and food gaps, and projecting the future food
availability for fifteen food chains for Argentina under a healthy food pattern. It also connects
the concept of food access with demand side policies and illustrates the ineffectiveness of supply
chain policies in terms of food export restrictions to solve the food insecurity problem. It also
shows the need to establish a more holistic approach within the food governance system, in line
with the goals set by FAO through the Community of Latin American and Caribbean States
(CELAC). Future research should be oriented to issues of how to design and implement demand
side policies to contribute to reduce and solve food insecurity, especially among the most
vulnerable population, in the context of a food security governance system.
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Appendix 1
In this Appendix we detail the determination of both the actual consumption and the gap
correction related to a healthy food patterns for the Argentine population based on an average
calorie requirement of 2250 kcal. As previously stated in this research, from a nutritional
perspective, the gap calculation is made over broad food categories. Nevertheless, and with the
objective of determining food baskets with the criteria of actual consumption and healthy or
recommended consumption, and knowing that the calculation may not be exact from a nutritional
point of view, these gaps were applied to a more narrow definition of ‘food groups’ and in some
cases, an individual food category. The following table sheds light into the calculation process.
Actual Consumption versus Gaps in Healthy Eating Patterns in Argentina
Food
Group

Dairy

Beef

Poultry

Actual Consumption
2013
kg/person/year

211.3

64.1

40.5

Healthy Food Patterns
2250 kcal average
kg/person/year

246.4

Comments

Includes fluid milk,
powder milk, yogurt,
cheese, dairy desserts.
Everything is
expressed in fluid
milk equivalent liters.

Calculation Methodology
Actual consumption was
calculated residually, as the
difference between
production, imports and
exports. The healthy food
pattern value comes from
applying the nutritional gap
from Table 2 to actual
consumption.

31.3

The gap expressed in Table
2 (105%) is applied to the
actual consumption in order
to arrive to the healthy food
pattern value.

19.8

The gap expressed in Table
2 (105%) is applied to the
actual consumption in order
to arrive to the healthy food
pattern value.

Pork

15.0

7.5

Fish

9.0

9.0

Eggs

11.65

11.65

Includes 9.5 kg of
sausages and offal,
and the rest is fresh
meat. The gap is
applied to the first
part.

The reduction to arrive to a
healthy food value, is made
in the group “sausages and
offal”, while fresh meat
suffers no change.
For converting sausages and
offal in fresh meat, a
conversion factor of 2.2 was
used (which means 2.2 kg of
derivatives can be obtained
from 1 kg of fresh meat).

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

29

Feeney and MacClay

Food
Group

Actual Consumption
2013
kg/person/year

Vegetables
(Non starchy)

Starchy
Vegetables

Volume 19 Issue 2, 2016

71.1

52.5

Healthy Food Patterns
2250 kcal average
kg/person/year

164.1

27.0

Comments

Includes fresh tomato,
processed tomato,
onion, squash, carrot,
and other frozen
vegetables.

Includes potato and
sweet potato.

Calculation Methodology
The gap (-56.7%) expressed
Table 2 is applied to actual
consumption in order to
arrive to the healthy food
pattern value.
Table 3 considers a gap
calculation (128%) for the
group “Bread, other wheat
flour derivatives, refined
cereals derivatives and
starchy vegetables” as a
whole. This calculation was
applied to this particular
food group, knowing that it
is an approximation.
The reduction takes place in
“Potato”, which passes to
20kg/person/year in a
healthy food pattern. “Sweet
Potato” stays the same.

Fruits

Wheat and
Derivatives

49.8

102.5

164.8

45.0

Includes oranges,
tangerines, apples,
bananas, pears and
other fruits.

Includes bread (fresh),
bread (packaged),
cookies, crackers,
muffins, croissants
and wheat flour
derivatives.

The gap considered was the
one stated in Table 2, of –
69. 8 %.
Table 3 considers a gap
calculation (128%) for the
group “Bread, other wheat
flour derivatives, refined
cereals derivatives and
starchy vegetables” as a
whole. This calculation was
applied to this particular
food group knowing that it
is an approximation.
For the particular case of
wheat flour, the efficiency
for final products is about
75% of the wheat taken as
input. In other words, each
flour ton, is equal to
approximately 1.33 tons of
wheat 9.

9 The wheat-to-flour conversion coefficient is 0.75, according to the report: “Una Argentina Competitiva, Productiva
y Federal Cadena del trigo y sus productos derivados.” http://www.ieral.org/ images_ db/ noticias
_archivos/1900.pdf
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Actual Consumption
2013
kg/person/year

Healthy Food Patterns
2250 kcal average
kg/person/year

Corn

2.0

0.9

Legumes

0.3

0.9

Oils

12.2

Rice

5.5

Sugar

29.8

12.3

Comments

Corn flour

Calculation Methodology
Table 3 considers a gap
calculation (128%) for the
group “Bread, other wheat
flour derivatives, refined
cereals derivatives and
starchy vegetables” as a
whole. This calculation was
applied to this particular
food group knowing that the
calculation is approximate.

The gap is applied to
semolina pasta, legumes,
and rice.
Includes soybean,
corn, olive and
Sunflower oil.

The gap (-2%) is applied to
corn, olive and soybean oil.
Sunflower oil presents no
gap.

16.7

Table 2 considers a gap
calculation (-67%) for the
group “Grains, cereals and
legumes” as a whole. This
calculation was applied to
this particular food group
knowing that it is an
approximation.

13.4

The value expressed as
“healthy” is calculated
applying the gap for sugar
stated in Table 3 (122%).
This value strictly refers to a
maximum limit of desirable
consumption.

Sources. Actual consumption for each category was calculated by CEPEA. Healthy food pattern values for each
food group were calculated by the authors, adapting the gap values presented in Table 2 and 6 to individual
categories.
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Abstract
Farmers worldwide face an increasingly turbulent environment. Successful farmers are those that
adapt to shifts in the environment to capture the opportunities from such disturbance and
outperform those who do not adapt. Such farmers, the literature would suggest, are
entrepreneurs, catalysts for change with a risk-taking propensity. The paper presents analysis of
farmers grouped with respect to their attitude to risk. It identifies that those farmers that are risk
seekers would be more accurately described as gamblers based on their performance over six
years of volatility. The most successful group of farmers were risk neutral, had a strong business
focus and skills, managing quite high levels of debt to good effect. They had a positive attitude
to change and an ability to successfully adapt to changing conditions so best fit the broader
definition of entrepreneur. The risk averse group carried less debt and also outperformed the risk
seeking group with strong cash results and retained earnings. Farmers cannot be assumed to be
successful catalysts for change just from their attitude to risk and a belief in their ability to
manage risk; instead they are those whose results prove that they are successfully taking risks,
have strong business skills and run efficient farm businesses.
Keywords: risk attitude, perceptions and management, entrepreneurship, dairy farmers,
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Introduction
Farmers worldwide face an increasingly turbulent business environment (Boehlje, Gray, and
Detre 2005; Gray, Dooley, and Shadbolt 2008, Parsonson-Ensor and Saunders 2011). The
increase in volatility of milk price, illustrated in Figure 1, is an example of such turbulence for
New Zealand dairy farmers with milk prices received halving/doubling from year to year since
2006. However, as identified by various farm management scholars, farm management research
has focused on efficiency and optimizing system performance during short-term periods of
stability rather than focusing on the development of long-term adaptive capacity under periods of
turbulence (Chapman et al. 2007; Boehlje et al. 2005; Darnhofer, Fairweather, and Moller 2010;
Darnhofer, Gibbon, and Dedieu 2012) The consequence is a reductionist approach to farm
management aimed at achieving solutions which are not necessarily the best or most resilient
systems under more volatile business environments. Shadbolt, Rutsito, and Gray (2011)
recognize that a core competency of a resilient farming system is its ability to adapt to shifts in
the environment, to capture the opportunities that might arise from disturbance and hence
outperform those who do not adapt. Resilient farms are therefore reliant on the resilient qualities
of human beings - flexibility, motivation, perseverance and optimism—because one cannot
separate the business from the people forming and operating them.

Figure 1. Global Dairy Trade Index from 1999 to 2015.
Source. https://www.globaldairytrade.info/

Those same (resilient) qualities are often attributed in the literature to entrepreneurs, the catalysts
for change (Kuratko and Hodgetts 2007) who seek to exploit opportunities (de Lauwere 2005;
Alsos, Ljunggren, and Pettersen 2003). However the term entrepreneur is variously defined in
the literature. A common theme is their innovativeness and risk-taking propensity (Cameron and
Massey 1999; Hisrich, Peters, and Shepherd 2008) but beyond that the definitions are more
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diverse. Often associated with smaller firms and self-employment they are thus identified as
important for economic development, creators of employment and wealth (Wennekers and
Thurik 1999; Cameron and Massey, 1999; Galloway and Mochrie 2006; Hisrich, Peters, and
Shepherd 2008). The connection is also made between entrepreneurship and diversification
(McElwee 2006) with Vesala, Peura, and McElwee (2007) making the distinction between
conventional and portfolio farmers, the latter having more growth orientation, risk taking,
innovativeness and personal control characteristics.
Common in the European literature is the parallel drawn between entrepreneurship and business
skills (Olsson 1988; Phillipson et al. 2004), exploitation and opportunity recognition (Shane and
Venkataraman 2000; Ravasi and Turati 2005) which is reflected in many agricultural
entrepreneurial teaching programmes (Shadbolt, Kataliem, and Conforte 2009). McCarthy
(2000) identified entrepreneurs as being either charismatic or pragmatic and cautioned against
the assumption that all entrepreneurs were risk takers citing a number of studies that challenge
the archetypical image of the entrepreneur as a high or even moderate risk taker. Her research
identified how risk taking propensity altered with tenure and that learning played an important
part in altering the perception of risk. The entrepreneurs she studied both perceived and reacted
to risk differently as their business environment evolved. Her description of the pragmatic
entrepreneur was very similar to the entrepreneur farmer identified by Olsson (1988) as being
carefully deliberate in his actions, not impulsive and managing the business on a clearly
formulated business idea. More distinctly both McCarthy and Olsson entrepreneurs were typified
by having a positive attitude to change and an ability to successfully adapt to changing
conditions in the external environment.
In fact the farmer typology from Olsson’s research that was not afraid to take significant risks
was termed a gambler, not an entrepreneur. The gambler was identified as having an impulsive
personality and overestimated his ability to manage the farm business. Both McCarthy and
Olsson discuss the impact of crises caused by ‘growth sacrifices’ or what could more
colloquially be described as ‘speed wobbles’. Various empirical studies in Sweden support
Olsson’s observation that often miscalculated or deficient management of a growth opportunity
can result in crises; the manager (gambler) taking substantial risks may fail but his business may
be picked up by a more successful manager.
Those farmers with less of an appetite for risk have been defined by Olsson (1988) as cautious or
defensive strategists, the former successful producers unlikely to be interested in opportunities
outside their field of competence and the latter who avoid risk to such an extent that the farm
becomes rundown through lack of reinvestment.
With respect to the relationship between risk and performance there is a commonly stated
assumption that high risk-taking goes hand in hand with high performance, the so called riskreturn trade-off (Purdy, Langemeier and Featherstone 1997; and Nartea and Webster 2008).
Patrick (2013) also identified significant positive relationships between farmers’ self-assessment
of their management skills and their willingness to take risks echoing the work of Ray (1986) in
which high self-esteem and risk-taking propensity was aligned. The question left unanswered by
both was, do such perceived skills and/or self-esteem and risk taking result in better
performance?
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Debt can been used as a proxy for risk taking as it affects the vulnerability of the business to
shocks, but its impact on performance in the literature is contradictory. Purdy and Langemeier
(1995) state that solvency measures provide an indication of the farm’s ability to continue
operations as a viable business after financial adversity, which typically results in increased debt
and reduced net worth. In the UK farmer research low debt (risk-taking) was connected to more
efficient farmers (Hadley 2006; Barnes 2008) and higher performance (Langton 2011; 2012).
Shadbolt et al. (2011) in New Zealand confirmed the negative impact of debt when farm returns
are low as well as the positive leverage of debt in favourable conditions, the espoused ‘principle
of increasing risk’. However in their Principal Component Analysis (PCA) of five years of farm
data there was no evidence that debt levels or debt servicing were distinguishing features of
either technical or financial farm performance. Similarly using Data Envelopment Analysis
(DEA) Beux-Garcia (2013) did not find a connection between levels of debt and farm efficiency.
For New Zealand dairy farms efficiency was driven by both labour productivity and cost control.
As Purdy & Langemeier (1995) explain efficiency is not only the simple input–output technical
efficiency of the business but also the intensity with which that business uses its assets to
generate gross farm income and realizes profit. If a farm consistently underperforms (cannot
deliver sufficient returns to cover family labour costs) the relative inefficiency of the farm
increases with debt and vice versa (Yeager and Langemeier 2013). What influences that
underperformance most is management capacity and capability (Olsson 1988).
This study is part of a wider set of research projects that have examined resilience, risk and
entrepreneurship in the New Zealand dairy industry. Quantitative (Shadbolt and OlubodeAwosola 2013) and qualitative (Gray et al. 2014) research has examined farmers’ attitude to,
perception of, management of and performance under risk and uncertainty, as well as how to
define and measure resilience within a farming business (Shadbolt et al. 2011). This study covers
the examination of farmer groups, typified by their attitude to risk, to determine differences
between them with respect to how they perceive and manage risk and their physical and financial
performance over six highly volatile farming years. It aims to answer the question posed by
Patrick (2013) and Ray (1986) on whether perceived skills and/or self-esteem and risk taking
result in better performance.

Methodology
In McCarthy’s research she began with a conceptual framework for the study of risk in
entrepreneurship that included intrinsic and extrinsic factors and various schools of thought that
influenced risk taking propensity and ultimately business success or failure. The revised
framework she devised from her results (Figure 2) provide a useful model for this research as,
within the context of a turbulent six years the risk-taking propensity (attitudes and perceptions)
of NZ dairy farmers was measured along with their behavior (risk management strategies
adopted) and the outcomes realized from adopting those strategies (physical and financial
performance).
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Figure 2. Changes in risk perception over time
Source. McCarthy 2000

This study aims to identify and assess perceptions of, attitude to, management of and
performance under risk and uncertainty in the New Zealand dairy industry using sample survey
and database data from dairy farmers. A questionnaire was distributed as either a postal or online
survey to approximately 1,000 farmers randomly selected from a database of industry levy
payers and 500 purposely selected farmers from the DairyBase® database. This was followed by
three iterations of reminders, as the survey spanned between September and December 2011.
Responses from 275 respondents were completed and used.
In the first section of the survey the respondents were asked to assess their perceived ability to
manage uncertainties within a season and over the long-term, their attitude to planning, aptitude
in decision making and degree of risk aversion.
Respondents were then asked to assess the potential for their businesses to benefit from a range
of sources of uncertainty (Table 1a) and state what they believed was the likelihood of this
opportunity arising. They were then asked to assess the potential for their business to be
disadvantaged from the same range of sources of uncertainty and state what they believed was
the likelihood of this threat arising. This self-assessment was carried out twice, once from a
within season perspective and then again from a longer term (five–ten year) perspective. The
sources of uncertainty, edited slightly from a preliminary study (Shadbolt et al. 2011), were
taken from a combination of the studies of Pinochet-Chateau et al. (2005), Martin (1994) and
Detre et al. (2006).
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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In the next section the respondents were asked to determine how important specified risk
management strategies (Table 1b) were for managing risk on their farm and then to state whether
they did or did not use that strategy. The same list of risk management strategies, taken from
Pinochet-Chateau et al. (2005) and Martin (1994) were provided to the respondents as in the
preliminary study (Shadbolt et al. 2011). The questionnaire finished with some questions about
the respondents dairy farm and personal characteristics.
Apart from the last section, the questions were framed in a way that responses are captured as
ordinal data on a scale of 1 to 5. Typical responses were constructed using the median. Where
the average median response was a fraction, the mode was used instead to represent the typical
response after considering extreme responses (outliers) by using standard deviation and
skewness in responses.
Table 1. Sources of Uncertainty and Risk Management Strategies
a) Sources of Uncertainty
Climate variation

Business relationships (within
supply chain)

Availability of labor (self and
family, employees, contractors)

Pasture/crop/animal health

Dairy industry structure

Skills and knowledge of those
associated with the business

Interest rates

The global economic and political
situation

Technological changes

Land values
Product prices
Input prices and availability

Global supply and demand for
food
Global competitors & competition
Reputation and image

Government laws and policies
Local body laws and regulations

b) Risk Management Strategies
Having more than one type of
animal or other enterprises on
your property

Geographic diversity through
having properties in different areas

Not producing to full capacity so
there are reserves in the system

Maintaining feed reserves

Forward contracting

Having personal and/or business
insurance

Assessing strengths,
weaknesses, threats and
opportunities

Gathering market information

Using practical planning steps in
your business

Having short term flexibility to
adjust quickly to weather, price
and other factors

Maintaining financial reserves:
having cash and easily converted
financial assets

Having a clear and shared vision
or strategic purpose for your
operation

Routine spraying or drenching

Main farm operator or family
working off property

Using financial ratios for
decision making

Irrigation

Managing debt

Using futures markets

Planning of capital spending

Keeping debt low

Spreading sales

Arranging overdraft reserves

Having long term flexibility

Monitoring program

Note. Sources of uncertainty used in the survey to determine respondents’ perception of both upside and downside
risk and its likelihood of happening; b) Risk management strategies used in the survey to determine how important
respondents thought they were and whether they used them or not.
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For the subset of survey respondents their farm performance data in the DairyBase® database
was accessed. For each farmer with DairyBase® records the self-assessment of their attitude to,
perception of, and management of risk could then be linked to their revealed physical and
financial performance. DairyBase® (www.dairybase.co.nz ) is a database used by farmers and
professional advisors in New Zealand to analyse farm results and benchmark them with their
peers. As a result data sets are not randomly generated samples from the farming population but
biased samples based on whichever farm businesses are entered each year. DairyBase®
calculates business KPIs (Appendix A) identified by a team of experts (Shadbolt 2009),
including productivity, liquidity, profitability and solvency measures. Table 2 shows the number
of DairyBase® records and the number of respondents that have records by year. This shows
varying number of DairyBase® records available for the survey respondents. This was compiled
into unbalanced panel data of risk survey responses and performance indicators.
Table 2. The DairyBase® records and number of survey respondents by year
Year
2006/07
2007/08
2008/09
2009/10
2010/11
2011/12

Total Number of
DairyBase® records
633
646
568
579
557
363

Number of survey respondents
having DairyBase® records*
94
116
93
77
66
53

Note. *Out of the 275 total respondents

The first section of the survey data was used to identify typical risk profiles amongst the farmer
sample; this was to better identify those with a risk-taking propensity. These are questions to
capture the respondents’ risk profiles in terms of their ability to manage risk, plan for the future,
make choices when there are multiple options, and their attitude to risk (Table 3). Each question
has five possible answers as a range of scale (from strongly disagree to strongly agree). This
potentially gives five-by-five (25) arrays of responses, which can be categorized as 25 different
possible types of profiles or categories.
Table 3. Risk ability/aptitude/attitude questions used in the survey to develop risk profiles.
Strongly
Disagree
disagree

Neutral

Agree

Strongly
agree

Within a season I am able to manage almost all
uncertainty that occurs

1

2

3

4

5

Over the long term I am able to manage almost
all uncertainty that occurs

1

2

3

4

5

I find planning difficult because the future is so
uncertain

1

2

3

4

5

When there are a number of solutions to a
problem, I find it difficult to make a choice

1

2

3

4

5

When it comes to business, I like to play it safe

1

2

3

4

5
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Multiple Correspondence Analysis (MCA) was used to examine some measure of correspondence
between the five risk profile attributes and categories (responses) of the respondents. MCA is a
modelling technique that can be used to reduce a large dimensional space into a low-dimensional
space, normally a two dimensional map to reveal patterning in complex data sets (Greenacre
1984, 1993).
Responses to these questions were used to explore typical risk profiles among the farmers by
reducing them into typologies. Typologies of farmers’ risk profiles were identified by reducing
these information sets into two dimensions. The two dimensions were plotted to examine the
associations among the categories or typologies of the farmers. This technique was used to come
up with visual maps that helped to visualize relationships among category variables (responses)
for the data sets and then interpret the structure or pattern in the original data.
The farmer types were identified from the complete data set of 275 farmers. A subset of these,
the survey respondents with DairyBase® records, were then summarised by type in terms of their
average production and financial performance over six years. In addition, the typologies were
related to their risk management strategies, business growth stage and perception of sources of
risk.

Results and Discussion
Following a process of sequential plotting of variables to explore underlying values of
observation the final step of the Multiple Correspondence Analysis (MCA) was to create four
quadrants to identify potential risk typologies. Some variables were well clustered within a
quadrant while others were scattered within a quadrant. Distances between variables do not have
a straight forward interpretation in MCA (Greenacre and Balasius 1994; Greenacre 1988), but
typologies were able to be recognized from the four quadrants.
The four farm typologies outlined in Table 4):
1. Those that could be termed ‘entrepreneur/gamblers’ because they are risk seekers. These
are farmers that believe they are able to manage almost all uncertainty that occurs within
a season and over the long-term. This may be because they believe they are able to plan
for the future and don’t find it difficult to make a choice when there are a number of
solutions to a problem. They don’t play it safe when it comes to business and are
therefore risk seekers. If we lean towards the Kirzner (1997) theory of alertness to
opportunity in the theory of the firm, these are farmers that seek out opportunities to
maximize their profit even in risky situations.
2. Those that can be termed ‘here and now’ conservative. These are farmers that believe
they are able to manage almost all uncertainty within season, but find it difficult to plan
for the future, perhaps because they are not sure of their ability to manage future
uncertainty. They are neutral to the ‘play it safe’ approach.
3. Those that can be termed ‘competent conservative’. These believe they are able to
manage almost all uncertainty that occurs within a season and over the long-term, and are
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neutral to the ‘play it safe’ approach, they do not see themselves as being either risk
takers or risk averse. They do believe they are able to plan for the future and don’t find it
difficult to make a choice when there are a number of solutions to a problem.
4. Those that can be termed ‘experienced but cautious’. These are farmers that believe they
are able to manage almost all uncertainty that occurs within a season and over the longterm. This may be because they believe they are able to plan for the future and don’t find
it difficult to make a choice when there are a number of solutions to a problem.
However, they do play it safe when it comes to business and are risk avoiders. If we lean
towards the Kirzner (1997) theory of alertness to opportunity in the theory of the firm,
these are farmers that are not alerted to opportunities to maximize their profit, they don’t
care about opportunity in risk, but rather settle for expected return ( Steven 1987).
Table 4. Typology Types and Risk Management
Entrepreneur
/gamblers

Here and now
conservative

Competent
conservative

Experienced
but cautious

Within a season I am able to
manage almost all uncertainty
that occurs

Able

Able

Able

Able

Over the long term I am able to
manage almost all uncertainty
that occurs

Able

Neutral

Able

Able

Don’t

Do

Don’t

Don’t

Don’t

Don’t

Don’t

Don’t

Don’t

Neutral

Neutral

Do

I find future planning difficult
because the future is so uncertain
When there are a number of
solutions to a problem, I find it
difficult to make a choice
When it comes to business, I like
to play it safe

Note. Typology of respondents is based on the combinations of their ability to manage risk within a season, manage
risk over the long term, plan for an uncertain future, make choices, and their propensity to ‘playing it safe’.

A subset of the survey results for the farmers in each typology were then analyzed to determine
how farmers in the same risk typology perceive and respond to risk and to compare their
revealed farm business performance. As only those farmers who had data in DairyBase® could
be included in this analysis the sample size reduced and the proportion of farmers in each
typology changed; only three farmers were associated with the ‘here and now conservative’
typology and were therefore excluded from subsequent analysis and commentary. The exclusion
of this typology reflects the bias within the DairyBase® sample. It would appear that the ‘here
and now conservative’ farmers do not actively benchmark their businesses as regularly as the
three other typologies.
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Summary Characteristics of the Farmer Typologies
Farmer Typology and Risk Management Strategies
The full data set of 275 farmers in the survey reveals that the two strategies Managing debt and
Using practical planning steps ranked very high and Not producing to full capacity and Keeping
debt low both ranked very low (for the report on the analysis of the full data set see Shadbolt and
Olubode-Awosola 2013). For the subset of farmers with DairyBase® records the proportion of
farmers using these four risk management strategies by farm type are presented in Table 5.
As can be expected from the literature, the distribution shows that only a small percentage (21%)
of the ‘entrepreneur/gambler’ farmer type used ‘not producing to full capacity’ to manage risk
compared to the ‘experienced but cautious’ farmer type at 54%. To a lesser extent the same
pattern is observed for keeping debt low as a risk management strategy among the three farmer
types. However, the distribution also confirms that almost all the farmers did manage debt,
planned capital spending and used practical planning steps to manage risk. The lower percentage
of farmers ‘using practical planning steps’ in the entrepreneur/gambler group is of interest as that
does not fit with the parallel drawn between entrepreneurship and business skills, the careful
deliberation towards clearly formulated business ideas in the literature (Olsson 1988; Phillipson
et al. 2004, McCarthy 2000) so would suggest more of the gambler and less of the entrepreneur.
Farmer Typology and Business Growth Stage
There is a mild association between business growth stage and risk typology, the distribution of
proportion of the farmer types in each of the growth and consolidation stages are similar across
farm types but slightly different across the stage. More of the farmers in each farmer type are in
the consolidation stage compared to the growth stage. Of those in the growth stage a higher
percentage are the ‘entrepreneur/gambler’ type which fits with the literature’s description of
entrepreneurs having a growth orientation (Vesala et al. 2007) and that risk taking is also related
to stage of business growth (McCarthy 2000).
Table 5. Summary Characteristics of the Farmer Typologies
Farmer risk
attitude
typology

Entrepreneurs
(N = 28)
Competent
conservative
(N = 33)
Experienced
but cautious
(N = 37)

The proportion of farmer type using the selected risk
management strategies (%)

The proportion of
farmer type
represented in the
selected business
growth stage
Growth Consolidation
stage
stage

Not
producing to
full capacity

Managing
debt

Keeping
debt low

Planning
of capital
spending

Using
planning
steps

21.4

92.9

46.4

96.4

85.7

32.1

39.4

100.0

72.7

93.9

100.0

54.1

94.6

64.9

91.9

91.9

The proportion of
farmer type
having a positive
risk perception
Within
season

Over
long term

50.0

71.4

75.0

30.3

51.5

63.6

57.6

24.3

51.5

59.5

62.2
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Farmer Typology and Risk Perception
In the full data set the farmers’ perception of sources of risk showed higher scores for the
perceived benefits than for the disadvantages. When broken down into farmer typologies the
distributions confirm the association between risk typology and risk perception as more of the
‘entrepreneur/gambler’ farm type have a positive risk perception, see the upside, within season
and over the long term compared to the other groups that have a less positive perception of risk,
see the downside. The ‘entrepreneur/gamblers’ believe they are more likely to benefit from
uncertainty and that the benefit is more likely to happen. Such optimism is noted by Ray (1986)
and Patrick (2013) with Olsson (1988) recognizing it as a feature of both an entrepreneur and a
gambler. Whether they successfully exploit such perceived opportunities (de Lauwere 2005) and
deliver outcomes or not is then the distinguishing feature between the two.
Farmer Typology Characteristics Summary
The three typologies summarized from Table 4 as follows:
1.

The ‘experienced but cautious’ farmer typology is less likely to be in a business growth
stage, is as likely to perceive the upside as the downside of risk and plays it safe by not
producing to full capacity.

2.

The ‘entrepreneur/gambler’ is more likely to be in a business growth stage, perceives
mostly upside risk from uncertainties, produces to full capacity, does not prefer to keep
debt low as a risk management strategy and is less likely to use practical planning steps.

3. The ‘competent conservative’ sits for the most part between the other two typologies
except they state they are more likely to keep debt low, and all of them managed debt and
used practical planning steps.

Farmer Typology and Production and Financial Performance KPIs
One-Way ANOVA test results of difference among the three typology groups from six years of
data are presented in Table 6. There are a number of points of interest especially as these
performance results often contradict the indications given by the farmers through their selfassessments.
Physical performance: There is a significant difference in some farm physical KPIs among the
three typology groups. The kilograms of milk solid (kgMS) per cow are different at the 10%
level; cows and kgMS per full time equivalent (FTE) of labor is different at the one percent level.
There was no significant difference between the typologies in stocking rate or milk production
per hectare. If the ‘experienced but cautious’ farmers were ‘not producing to full capacity’ as
they indicated they were in Table 3 it is of interest that this is not reflected in these two physical
KPIs.
The ‘experienced but cautious’ had a higher kgMS/cow followed by the ‘competent
conservative’ group and ‘entrepreneur/gamblers’ in that order. However the ‘competent
conservative’ group had higher cows per labor unit and consequently produced more milk per
unit of labor.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Table 6. Mean Key Performance Indicators
KPIs

Entrepreneurs
(N = 64)

Competent
conservative
(N = 55)

Experienced
but cautious
(N = 80)

ANOVA
p- value

Farm Physical KPIs
K01
Cows/ha
3.1
3.0
2.9
0.277
K02
Kg Milksolids/ha
1080.8
1122.3
1106.5
0.666
K03
Kg Milksolids/cow
352.9
366.5
375.4
0.079 *
K04
Cows/FTE
137.0
157.7
136.9
0.001 ***
K05
Kg MS/FTE
48,537.9
58,832.0
51.469.6
0.005 ***
Profitability (Dairy)
K06
Gross Farm, Revenue/ha
6,928.
7,701.2
7200.0
0.189
K07
Operating Expenses/ha
4,813.6
5,544.
4,863.5
0.015
K08
Operating Profit (EFS)/ha
2,115.3
2,156.8
2,336.4
0.640
K09
Gross Farm Revenue/kg MS
6.4
6.8
6.5
0.269
K10
Operating Expenses/Kg MS
4.5
4.9
4.4
0.001 ***
K11
Operating Profit (EFS)/Kg MS
1.9
1.9
2.1
0.528
K12
FWE/Kg MS
3.7
4.1
3.4
0.000 ***
K13
Operating Profit Margin (%)
28.4
26.6
30.8
0.182
K14
Asset Turnover (%)
20.0
18.2
19.4
0.843
K15
Operating Return on Dairy Assets (%)
5.0
5.3
6.0
0.759
Profitability (Total Business)
K16
Interest & Rent/total Revenue
24.9
21.9
16.2
0.000 ***
K17
Interest & Rent/Kg MS
1.5
1.4
1.0
0.000 ***
K18
Total Return on Assets (%)
5.4
9.7
9.6
0.207
K19
Return on Equity %
1.6
3.0
6.5
0.002 ***
K20
Total Return on Equity %
0.4
13.7
11.8
0.005 ***
Liquidity
K211 Net Cash income $m
0.8
1.5
1.0
0.000 ***
K22
Farm Working Expenses $m
0.5
0.9
0.6
0.000 ***
K232 Cash operating Surplus $m
0.3
0.5
0.4
0.014 ***
K24
Discretionary Cash $m
0.1
0.2
0.2
0.098 ***
K25
Cash Surplus/Deficit ‘000
-31.4
-8.0
45.7
0.603
Total Wealth
K26
Closing Dairy Assets $m
6.1
10.2
6.7
0.000 ***
K27
Closing total Assets $m
6.8
10.7
6.8
0.000 ***
K28
Closing total Liabilities $m
2.7
4.7
2.3
0.000 ***
K29
Closing Total Equity $m
4.0
6.1
4.5
0.011 ***
K30
Growth in Equity $m
0.1
0.8
0.5
0.323
K31
Growth from profit (‘000)
7.2
27.2
124.7
0.040 ***
K32
Growth from Capital ($m)
0.1
0.7
0.3
0.342
K33
Growth in Equity %
17.4
14.9
12.1
0.863
K34
Debt to Asset %
44.6
45.0
34.3
0.001 ***
K35
Opening Liabilities/kg MS
18.8
20.7
21.1
0.001 ***
K36
Closing Liabilities/kg MS
21.1
22.2
15.1
0.000 ***
Notes. 1$6,814/ha, $7,481.8/ha, $7,063.3/ha for type 1, 2 and 3 respectively (0.285 significance level)
2
$1,069/ha, $1,037/ha, $1832/ha for type 1, 2 and 3 respectively (0.006 *** Significance level).
Over six years of data of Farmer Typologies: ***, **, * indicating significance at 1%, 5% and 10% respectively.
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Financial Performance: Among the dairy profitability KPIs, operating expenses per ha is slightly
different (15%) among the groups, operating and farm working expenses per kgMS are both
different at the one percent level. The ‘competent conservative’ group spent more in terms of
operating expenses and farm working expenses (FWE) per kgMS. Neither operating return on
dairy assets nor operating profit margin, both key distinguishers of farm performance in previous
analyses of this database (Shadbolt et al. 2011; Beux-Garcia 2013), differed between typologies
suggesting more variation within typologies than between them.
However most of the total business profitability KPIs did differ amongst the three typologies at
the one per cent level. Return on Equity (excluding change in capital value) is the return after
debt servicing and is the measure used by Purdy & Langemeier (1995) as a proxy for business
risk – their premise being the higher the value the more likely the business will withstand
adversity. The ‘experienced but cautious’ group with lower interest and rent costs had a higher
return on equity followed by the ‘competent conservative’ and entrepreneur/gamblers in that
order.
The total return on assets and total return on equity KPIs include any change in the underlying
capital base value over time with the operating returns. This change could be the result of
inflation (common to all) or astute development, selling and purchasing of land. For these KPIs it
is the ‘competent conservative’ group that outperforms the ‘experienced but cautious’ and the
‘entrepreneur/gamblers’ in that order, delivering 13.7%, 11.8% and 0.4% total return on equity
respectively.
The liquidity KPIs, except the cash surplus/deficit, are also different among the three typologies
at one percent. They reflect the larger farm size of the ‘competent conservative’ group. When
examined per hectare the net cash income on a per hectare basis is not different between the
typologies but the cash operating surplus per ha basis is different, with the ‘experienced but
cautious’ group delivering the higher amount.
In terms of total wealth the groups are also different except in growth in equity and growth in
capital. All groups therefore benefited from the same increase in asset values but there was a
significant difference between the equity growth from profit (retained earnings) with the
‘experienced but cautious’ group at $124,700, the ‘competent conservative’ group at $27,200
and the entrepreneurs at $7,200. The ‘competent conservative’ group had higher wealth in
absolute terms but also had higher debt and higher closing liabilities per kgMS with a similar
debt to asset ratio to the entrepreneurs. If the ‘competent conservative’ farmers were ‘keeping
debt low’ as they indicated they were in Table 3 it is of interest that this is not reflected in debt to
asset % KPI. Or maybe their assessment of ‘low levels of debt’ is higher due to their confidence
and competence as business managers. Their debt levels are higher than the risk taking
entrepreneur/gamblers but their interest and rent/kgMS (K17) is lower reflecting their higher
gross farm revenue per kgMS (K09) and possibly their ability to negotiate better financing terms
due to their scale and performance.
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Farmer Typology KPIs Summary
There is no significant difference between the commonly used KPIs of operating profit per
hectare and operating return on dairy assets and the typologies, however other KPIs do differ and
enable the typologies to be better explored.
Of particular interest given the assumption in some literature that risk seeking and high
performance go hand in hand, was that the ‘entrepreneur/gambler’ typology delivered lower
returns. They were similar size businesses to the more risk averse ‘experienced but cautious’
typology but produced less milk per cow, less milk per FTE, had equivalent operating expenses
per hectare and per kilogram milksolids, paid more interest and rent as a percentage of gross
farm income and per kilogram milksolids and achieved lower cash operating surplus per hectare,
return on equity and total return on equity.
In contrast the ‘competent conservative’ typology had bigger farms, higher debt, higher
operating expenses per hectare and per kilogram milksolids, more cows and milk production per
FTE and the highest total return on equity. The latter the result of positive leverage on debt
achieved off a 9.7% total return on assets.
Growth in equity (K30) in absolute terms is the sum of both growth from profit (K31) and
growth from capital (K32). To achieve high growth from profit requires both a higher profit to be
achieved and more of it being retained in the business, which means less profit leaving the
business in the form of drawings. The risk averse ‘experienced but cautious’ typology achieved
significantly higher cash surplus and the highest growth from profit. Growth in equity (K33) is
also measured in DairyBase® as the difference between opening and closing equity as a
percentage. The higher figure for the entrepreneur/gamblers, while not significant, possibly
reflects the slightly greater proportion of those farmers in the growth stage of their business.

Conclusions
The expectation from the literature was that the risk seeking farmers would have higher debt, be
more profitable and be growing their businesses faster. The results show a more complex
situation. The debt to asset percentages indicate little difference between the
‘entrepreneur/gamblers’ and the ‘competent conservatives’ with respect to solvency yet the
‘entrepreneur/gamblers paid more interest and rent as a percentage of gross farm revenue so were
paying more for their debt. The growth of the businesses is also not significantly different.
Although there is no significant difference between operating return on assets between
typologies of note is the lower return on equity and growth from profit of the
‘entrepreneur/gamblers’. The risk averse ‘experienced but cautious’ farmers had a lower debt to
asset percentage, produced the highest milk production per cow and return on equity (excluding
change in capital values), more cash surplus and reinvested significantly more profit back into
the business. The larger ‘competent conservative’ farmers with a similar debt to asset percentage
to the entrepreneurs delivered the highest milk production per labor unit, spent more per kgMS
but delivered the highest total return on equity, successfully leveraging debt against profit and
capital gain.
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While the strategies of managing debt, planning of capital spending and using practical planning
steps were common to all three typologies the two less highly ranked strategies of ‘not producing
to full capacity’ and ‘keeping debt low’ were the ones that distinguished between the three
typologies most. ‘Entrepreneur/gamblers’ were less likely to think either of these two strategies
was important, they also displayed a more positive perception of sources of risk, the ability to see
the glass half full rather than half empty. However these traits did not reflect in better average
business performance over the six years than the ‘competent conservative’ and ‘experienced but
cautious’ farmers.
The entrepreneur/gambler typology was therefore more typical of the gambler defined by Olsson
(1988); not afraid to take risks, overestimating their ability to manage and delivering below par
business results. Their businesses could be suffering from what Olsson (1988) describes as
growth sacrifices or ‘speed wobbles’. The ‘entrepreneur/gambler’ differed from the other
typologies specifically in the response to ‘playing it safe’, it could be that the McCarthy (2000)
caution against assuming all risk takers were entrepreneurs is valid in this instance. However
their more positive perception of sources of risk is quite similar to the observation both Olsson
and McCarthy make of entrepreneurs having a positive attitude to change.
The ‘competent conservative’ with their strong business skills, delivering excellent performance,
taking risks (high debt levels) despite their belief that they weren’t, can be likened to McCarthy’s
pragmatic entrepreneur and Olsson’s entrepreneur. The risk averse ‘experienced but cautious’
also with good performance is very similar to Olsson’s cautious strategists, “successful
producers unlikely to be interested in opportunities outside their field of competence”.
This quantitative analysis of the attributes of those farmers by typology over a six year period
has provided some useful insights of farmer behavior in volatile times. It is not as simple as some
literature suggests. Farmers cannot be assumed to be successful catalysts for change just from
their attitude to risk and a belief in their ability to manage risk; instead they are those whose
results prove that they are successfully taking risks, have strong business skills and run efficient
farm businesses. More in depth research is required to delve into other attributes– flexibility,
motivation, perseverance, as well as optimism, in order to determine the characteristics best
associated with strong business outcomes.
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Appendix
Description of the DairyBase® KPIs
KPIs

Description

Physical Performance
Stocking Rate (cows/ha)
Kg Milksolids/ha (KgMS/ha)
Kg Milksolids/cow (Kg MS/cow)
Cows/FTE
Kg MS/FTE
Net Cash Income per ha ($/ha)

Peak Cows Milked divided by Milking area
Milksolids Kilograms divided by Milking area
Milksolids Kg divided by Peak Cows Milked
Peak Cows Milked divided by Total Full Time Equivalent labor units (FTEs).
Total Milksolids Kg produced divided by Total FTEs.
Net Cash income from milk sales; net (sales-purchases) dairy livestock sales
and other dairy farm related revenue. This value is divided by milking area.

Liquidity
Discretionary cash per ($/ha)

Cash Surplus/Deficit per ha ($/ha)

Drawings per ha ($/ha)

This is the cash available from dairy, non-dairy and off-farm operations to
meet capital purchases, debt repayments, drawings, and extraordinary
expenses (discretionary items). The calculation is Cash Operating Surplus
less rent, interest and tax plus net non-dairy cash income, change in income
equalization and net off-farm income. This value is divided by milking area.
The cash surplus from dairy, non-dairy and off-farm operations over the year.
The calculation is total discretionary cash plus introduced funds less net
capital purchases, net change in debt, drawings and extraordinary expenses.
This value is divided by milking area.
This includes all owners’ household cash expenditure eg. living expenses,
holidays, donations, life insurance and private portion of farm cash
expenditure. Any off-farm wages and Salaries earned are netted off drawings.
This value is divided by milking area.

Solvency
Interest and Rent/Total Revenue:

Interest and Rent/Kg MS ($/kgMS)
Debt to Assets % (%)

Interest and Rent (excluding run-off rent) paid as a percentage of Total
Revenue: Total GFR + Net off-farm income where GFR = net cash income
plus value of the change in dairy livestock numbers.
Interest and Rent (excluding run-off rent) paid divided by Milk solids Kg.
Closing Total Liabilities as a percentage of Closing Total Assets. This
measures the proportion of the business value that is borrowed by the owners.

Profitability
FWE/Kg MS
Operating expenses per ha ($/ha)

Operating expenses/Kg MS($/KgMS)
Operating Profit Kg MS($/KgMS)
Operating profit margin (%)
Asset turnover (%)
Operating return on dairy assets (%)
Total Return on Assets (%)

Return on Equity (%)

Farm Working Expenses divided by Milksolids Kg.
Total Dairy Operating Expenses: (FWE plus depreciation, feed inventory
adjustment, value of unpaid family labor, owned run-off adjustment)
divided by Milking area.
Total Dairy Operating Expenses divided by Milksolids Kg.
Dairy Gross Farm Revenue per Kg MS less Total Dairy Operating
Expenses per Kg MS.
Dairy Operating Profit (Dairy GFR less Operating Expenses) as a
percentage of Dairy GFR.
Dairy Gross Farm Revenue as a percentage of Opening Dairy Assets.
(Dairy Operating Profit plus owned run-off adjustment less rent) as a
percentage of Opening Dairy Assets.
(Total Operating Profit plus owned run-off adjustment less rent plus change
in capital value) divided by Opening Total Assets. The TRoA is the profit
generated by the assets employed plus capital gains or losses. It measures
the overall financial performance of the business.
(Total Operating Profit plus owned run-off adjustment plus net off-farm
income less rent less interest) as a percentage of Opening Equity. The RoE
measures the return on the funds of the owner but does not include the
change in capital value.
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Abstract
This paper investigates the drivers of agri-food intra-industry trade (IIT) indices in the European
Union (EU-27) member states during the period from 2000–2011. The increased proportion of
IIT in matched two-way agri-food trade of the EU-27 member states is consistent with economic
integration and economic growth. When export prices were at least 15% higher than the import
prices, high-vertical IIT, increased for most member states. This finding suggests that quality
improvements occurred when comparing agri-food exports to similar imports of agri-food
products. The IIT indices for both horizontal and vertical IIT are positively associated with higher
economic development levels, new EU membership and EU enlargement. Additionally, as higher
levels of economic development decreases, the size of the economy and marginal IIT increases
the effects of agri-food trade liberalization on the costs of the labor market adjustment.
Understanding how improvements in agri-food trade quality impact agribusiness and managerial
competitiveness reveal significant policy implications.
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Introduction
This paper investigates drivers of agri-food intra-industry trade (IIT) and marginal IIT (MIIT) to
assess the potential determinants of product quality differentiation and the effects of agri-food
trade liberalization on agricultural labor factor market adjustment costs. The economic
dimension of agri-food trade is an issue relevant to both research and policy issues with
agribusiness and managerial implications.
International food supply chains face several trade and competitiveness challenges (Folkerts and
Koehorst 1997; Neves et al. 2013). One of them concerns quality and similarity, which is
important on the supply-side for exploiting economies of scale to increase export
competitiveness, and on the demand-side for differentiating products to satisfy different
consumer quality preferences. The need to better understand the increasing role of agri-food
product quality differentiation and agri-food trade segmentation based on product quality, along
with its determinants and labor factor market adjustment costs, motivated this research.
Different measures of international trade, comparative advantage and competitiveness have been
developed in the literature (UNCTAD/WTO 2012; Bojnec and Fertő 2012; Carraresi and
Banterle 2015). From the body of international trade literature, this paper employs the theory and
empirical bases of IIT and MIIT. IIT has become a widespread phenomenon and plays an
increasing role in international trade (Fontagné et al. 2006; Brülhart 2009). The formation of
stronger economic ties between European countries due to the creation and expansion of the
European Union (EU) has contributed to an increase in IIT among EU member states. The
previous two decades of transition and adjustment to EU membership in Central and Eastern
European (CEE) countries have also reoriented trade from within former communist bloc states
to EU member states, while the share of IIT with the EU has also increased.
There is evidence of a growing role for IIT in manufacturing industries in EU member states
(e.g. Jensen and Lüthje 2009). However, a significant proportion of the preexisting research has
focused on examining trade in industrial products, while agri-food products are usually neglected
in empirical studies (Bojnec 2001a, 2001b; Bojnec and Fertő 2008). In addition, studies suggest
that the role of IIT has increased in agri-food trade in EU member states (Fertő 2005; 2015;
Leitão and Faustino 2008; Jámbor 2014).
In contrast to recent research which has focused on examining intra-EU IIT (Fertő 2015; Fertő
and Jámbor 2015; Jámbor 2014), the aim of this paper is to analyze the agri-food IIT of EU-27
member states on global markets.1 Creating a simple description of IIT and MIIT patterns is the
subject of interest for two main reasons: it can be employed as an indicator of the similarity of
the agri-food sectors of different EU-27 member states, and also as a proxy for the intensity of
factor-market adjustment pressures that are associated with the expansion of trade during the
1

The EU-27 member states include the old EU-15 (OMS-15) member states (Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Italy, Ireland, Luxembourg, the Netherlands, Portugal, Spain, Sweden and the United
Kingdom) and the new EU-12 member states (NMS-12). The NMS-12 group was created through two
enlargements: 1st May 2004 (NMS-10: Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, Slovakia and Slovenia) and 1st January 2007 (NMS-2: Bulgaria and Romania).
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enlargement period. Accordingly, the paper focuses on examining comparisons of IIT and MIIT
indices between the EU-27 member states over time. Agri-food product differentiation in
matched two-way trade is investigated through a separation of IIT into horizontal IIT (HIIT) and
vertical IIT (VIIT). An MIIT index is applied to investigate how this factor is linked with labor
factor market adjustment costs. Finally, drivers of agri-food IIT and the intensity of labor factor
market adjustment costs are investigated using an econometric regression framework.
The remainder of this paper is structured as follows: the following section provides a literature
review of theory and empirical studies which have applied models of drivers of IIT and
examined the causal relationships between MIIT and labor factor market adjustment costs. The
methods and data used in the research are then described, followed by a presentation and
discussion of the results. The final section contains concluding remarks.

Literature Review
New trade theory offers several models for explaining IIT based on different assumptions about
product differentiation. In the case of horizontal product differentiation, the usual conclusions
relate to the role of factor endowments and scale economies that stem from the framework of
monopolistic competition. This framework, summarized in Helpman and Krugman (1985), and
often referred to as the Chamberlin-Heckscher-Ohlin (C-H-O) model, allows for inter-industry
specialization in homogeneous goods and IIT in horizontally differentiated goods. This model
suggests that a negative relationship exists between the differences in relative factor endowment.
Alternatively, the vertical IIT models developed by Falvey (1981), Falvey and Kierzkowski
(1987) and Flam and Helpman (1987) predict a positive relationship between IIT and differences
in relative factor endowment.
Although the importance of IIT was already well documented for agri-food sectors by the late
nineties (Fertő, 2005), research from the last decade about European agri-food IIT remains
limited. Fertő (2007) investigated Hungarian IIT agri-food patterns in EU-15 member states and
confirmed the existence of different drivers of HIIT and VIIT. HIIT was negatively associated
with differences in gross domestic product (GDP) per capita, average GDP, distance and
distribution of income, while income and distance were positively related to VIIT. Leitão and
Faustino (2008) investigated the determinants of IIT in the Portuguese food processing sector
and found that IIT was positively influenced by GDP per capita differences and energy
consumption, and negatively associated to physical factor endowments, relative size effects and
geographical distance. Jámbor (2014) analyzed the determinants of HIIT and VIIT in agri-food
trade between New Member States (NMS) and the EU-27 member states, finding that agri-food
trade is mainly of a vertical nature in the NMS, although the majority of NMS export low quality
agri-food products to EU-27 markets. Factor endowments are negatively related to HIIT for agrifood products, but positively to VIIT. Economic size is positively and significantly associated to
both types of IIT, while distance and IIT are found to be negatively associated in both cases.
Results also suggest that HIIT and VIIT are greater if a NMS exports agri-food products to
another NMS, and that EU accession has had positive and significant impacts on both HIIT and
VIIT, indicating that economic integration fosters IIT. Fertő and Jámbor (2015) investigated the
drivers of VIIT in Hungarian agri-food trade with the EU member states. Their findings suggest
that factor endowments are negatively, and economic size positively and significantly, associated
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to VIIT. Distance and VIIT were found to be negatively associated, as is commonly confirmed
from use of the standard gravity model. Also discovered was the fact that VIIT is greater if an
NMS exports agri-food produce to another NMS, while EU accession has ambiguously
influenced the share of VIIT. Fertő (2015) analyzed the patterns and drivers of HIIT within the
EU employing a new empirical strategy developed by Cieślik (2005) to test the predictions of
Helpman and Krugman’s (1985) model, concluding that a low level of HIIT occurs within the
enlarged EU for agri-food products during the period of analysis. Empirical evidence suggests
that standard IIT theory is at least partially supported by the data when the sum of capital–labor
ratios in the estimating equations is controlled for, instead of relative country-size variables. In
conclusion, the literature highlights an increase in the role played by IIT in agri-food trade in the
EU. In addition, and in line with recent empirical evidence, studies confirm that HIIT and VIIT
are influenced by different factors.
Another strand of literature focuses on the dynamics of IIT. The proposition that IIT is affected
by lower factor market adjustment costs than inter-industry trade has become known as the
“smooth adjustment hypothesis” (SAH). The SAH, originally proposed by Balassa (1966) and
further developed in the influential monographs on IIT by Grubel and Lloyd (1975) and
Greenaway and Milner (1986), has become widely used. Discussion of the effects of trade
liberalization on labor markets motivated a number of studies that followed the development of
MIIT indices (Brülhart 2002). Direct empirical support for the SAH in a European context is not
extensive and focuses almost exclusively on manufacturing-intensive Western European
countries. Fertő (2008, 2009) examined the structure of Hungary’s food trade expansion over the
period 1995-2003 and its implications for labor-market adjustment, finding some support for the
SAH.

Intra-Industry Trade Indices
The basis for the various measures of IIT that are used in the present study is the Grubel–Lloyd
(GL) index (Grubel and Lloyd 1975), which is formally expressed as follows:
(1) GLi  1 

Xi  Mi
(Xi  Mi )

where Xi and Mi are the values of exports and imports of product category i in a particular
country. The GL index varies between 0 (complete inter-industry trade) and 1 (complete IIT) and
can be aggregated to country and industry level as follows:

(2)

GL  i 1 GLi wi

wi 

n

where

(Xi  Mi )



n

i 1

(Xi  Mi )

where wi denotes the share of industry i in total trade of a country for a particular product group.
Literature offers several options for disentangling HIIT and VIIT. For example, Greenaway et al.
(1995) developed the following approach: a product is horizontally differentiated if the unit
value of export compared to the unit value of import is within 15%, otherwise the existence of
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vertically differentiated products is indicated. Formally, this is expressed for the bilateral trade of
horizontally differentiated products as follows:
UVi X
1



 1
(3)
UVi M
where UV refers to unit values and X and M to exports and imports for goods i and α=0.15. The
choice of a 15% range is rather arbitrary; Greenaway et al. (GHM) (1994) have proposed
widening the spread to 25%. Interestingly, studies which have investigated the potential impact
of various unit value-weighing procedures (Liao 2011) and result thresholds confirm that results
derived by selecting from the 15% range do not change significantly when the spread is widened
to 25% (Jensen and Lüthje 2009). Based on the above-described logic, the GHM index may be
formally written as follows:
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where X and M denote exports and imports, respectively, while p distinguishes HIIT from VIIT,
j stands for the number of product groups and k for the number of trading partners (j, k = 1, ... n).
Blanes and Martin (2000) emphasize the distinction between high and low VIIT and define a low
VIIT as one which occurs when a relative unit value of a good is below 0.85, while a unit value
above 1.15 indicates high VIIT.
Another strand of IIT literature focuses on the relationships between IIT and the adjustment costs
associated with changes in trade patterns. The effects of trade liberalization depend, inter alia, on
whether trade is inter-industry or IIT. Whereas the former is associated with the reallocation of
resources between industries, the latter suggests reallocation within industries. The belief that IIT
leads to lower costs for factor market adjustment, particularly for labor, gives rise to the SAH.
However, adjustment costs reflect dynamic phenomena, suggesting that use of the static GL
index is in this case not appropriate. During the last few decades several MIIT indices have been
developed, but the measure used in most recent empirical studies remains that proposed by
Brülhart (1994), which is a transposition of the GL index to trade changes:
Xi – Mi

(5) MIITi = 1 – Xi + Mi

where Xi and Mi have the same meaning as in the GL index, and Δ indicates the change in trade
flows between two years (or two periods). The MIIT index varies between 0 and 1: extreme
values correspond to changes in trade flows that are specifically inter-industry (0) or intraindustry (1). The MIIT index is defined in all cases and can be aggregated over a number of
product groups using appropriate weights.

Regression Models
To complement descriptive statistics about IIT indices, a regression analysis is applied to
quantify the impact of country-specific factors and policy variables on the IIT indices in EU-27
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member states’ agri-food trade. Following Fertő and Jámbor (2015), the following model for
each type of IIT indices’ driver is estimated:
(6a) HIITijt=α0+α1lnGDP/capitait+α2lnGDPit+α3lnGiniit+α4NMSit+α5EUit+εijt
(6b) VIITijt=α0+α1lnGDP/capitait+α2lnGDPit+α3lnGiniit+α4NMSit+α5EUit+εijt
where HIIT and VIIT indicate horizontal and vertical IIT, respectively. lnGDP/capita and lnGDP
are the natural logarithms of GDP per capita and the size of GDP, lnGini is the natural logarithm
of the Gini index, NMS is a dummy variable equal to 1 for the NMS and zero otherwise, and EU
is a dummy for the EU accession years (and zero otherwise), subscript i denotes the country, j
the product, and t time. According to IIT theory we expect GDP/capita to positively impact HIIT
and negatively influence VIIT, and anticipate the existence of a positive association between
HIIT/VIIT and other variables.
In addition, a test of the SAH is conducted to identify the importance of MITT on labor market
adjustment costs. Trade theory does not provide a fully specified model of labor market
adjustments or strong prior indications about which control variables should be included in
model testing of the validity of the SAH. However, former theoretical and empirical research
provides a useful guide (Fertő, 2009). The absolute value of agricultural employment changes
(|∆Empl|) is used as a proxy for labor factor adjustment costs. According to the SAH, the
relationship between the absolute value of total employment changes and the MIIT index should
be negative. In addition, we employ several country-specific variables, including GDP per capita,
size of GDP and a dummy for the NMS. We focus on the changes that occurred between 2000
and 2011, and estimate the following regression model:
(7) |∆Empl|ijt=α0+α1lnGDP/capitait+α2lnGDPit+α3MIITit+α4NMSit+εijt
Regression models (6a), (6b) and (7) are estimated using random effect panel models with
heteroscedastic robust standard errors.

Data
Different data sources have been employed in empirical analyses of IIT and MIIT indices. In
addition to national trade data sources, the most popular international trade databases for the EU27 member states are Eurostat (2015), FAOSTAT (2015), OECD (2015) and UNSD (2015). As
most of these databases can be freely accessed, their use largely depends on the aim and
objectives of the analysis.
The empirical analysis of the IIT and MIIT indices for the EU-27 member states was conducted
using detailed trade data at the six-digit World Customs Organization’s Harmonized System
(HS-6) level for the years 2000-2011. Results are compared according to the four-digit
International Standard Industrial Classification of all Economic Activities (ISIC-4) agri-food
product groups, which as agri-food products includes eighteen 4-digit ISIC codes (Table A1 in
Appendix).
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Trade data is sourced from the UN Comtrade database (UNSD, 2015) using World Integrated
Trade Solution (WITS) software. UN Comtrade was preferred to the Eurostat Comext database
because of the availability of WITS software, and the fact that the issue of interest is the total
value of agri-food trade in the EU-27 member states which in UN Comtrade database is reported
in US dollars (the Eurostat Comext database denominates values in euros).
Data for the explanatory variables in the regression equations (6) and (7) for testing the drivers of
IIT and the SAH hypothesis are based on the following data sources: GDP per capita, GDP and
agricultural employment data were obtained from the World Bank (2014) database, while Gini
indices were obtained from UNU-WIDER (2014) database.

Results
Structure and Evolution of the Development of IIT Indices by EU-27 Member State
Figure 1 clearly illustrates that the share of IIT in EU-27 agri-food trade has increased. This
increase is consistent with the effects of the 2004 and 2007 EU enlargements and with the
evolution in economic growth patterns (not including the economic recession and slowdown in
the years 2008-2009).
Two-way matched IIT is divided up into HIIT, high VIIT and low VIIT. HIIT is the most
important component of IIT structure, followed by high VIIT. This indicates that the EU-27
countries to a greater extent exported agri-food products of either a similar or higher quality than
imports (the proportion of low VIIT accounts for a smaller percentage of IIT).

Figure 1. Development of intra-industry trade (IIT) in the EU-27 member states from 2000–2011.
Note. HIIT: Horizontal IIT, HVIIT: High Vertical IIT, and LVIIT: Low Vertical IIT.
Source. Authors’ calculations based on Comtrade database using WITS (World Trade Integration Solution)
software.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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The percentage of IIT in matched two-way agri-food trade for the EU-27 member states
increased more consistently for NMS-12 than for old member states OMS-15.2 This finding is
consistent with the greater economic integration and economic growth these countries
experienced due to EU enlargement. Belgium was the only country to experience a continuation
of growth in IIT in agri-food two-way matched trade flows. The share of HIIT for NMS-12 grew
more rapidly than for OMS-15. HIIT levels were highest for Lithuania, Belgium, Estonia,
Germany and Austria. These countries had a relatively higher share of matched agri-food trade,
experiencing smaller differences between export and import unit values.
High VIIT increased in total and for most of the EU-27 member states, although NMS-12 gained
more significantly than OMS-15 over the period of analysis. High VIIT levels were most typical
of Slovakia, followed (in descending order) by the Netherlands, Belgium, Italy, Denmark,
France, Austria, the Czech Republic and Portugal.
Regarding the EU-27 as a whole, low VIIT declined. This trend was similar for the OMS-15 and
the NMS-12. Nevertheless, specific low VIIT levels and patterns were mixed across the EU-27
member states. EU-27 member states with low VIIT exported lower quality than they imported
in terms of export to import unit values in matched agri-food trade.
Figure 2 illustrates the evolution in the development of IIT indices according to the EU-27
member states over the period under analysis, clearly indicating that the percentage of IIT in
agri-food trade of the EU-27 member states increased between 2000 and 2011. The percentage of
IIT is highest for Belgium, whilst the increase in the share of IIT was particularly large for most
of the NMS from CEE countries. Estonia can be grouped with Germany, Austria, the
Netherlands and Luxembourg, while a large increase in the share of IIT occurred with Lithuania,
the Czech Republic, Slovakia, Slovenia, Latvia, Hungary and Poland, as well as with Bulgaria
and Romania.
Moreover, two main groups of EU-27 member states can be identified as concerns the increase
(decline) in the percentage of HIIT: a small group (low number) of EU-27 member states which
witnessed a reduction in the percentage of HIIT, and a larger group (higher number) of EU-27
member states which increased HIIT. However, from the latter group the greatest increases in
HIIT were achieved by the following countries of the CEE NMS-10: Lithuania, the Czech
Republic, Latvia, Slovenia, Hungary, Poland, Bulgaria, Romania, and Estonia. The latter initially
already had a relatively high percentage of HIIT. A slight increase in HIIT occurred with most of
the OMS-15, except for Finland, Ireland, and to a lesser extent, with France. Among the NMS12, a decline in the proportion of HIIT occurred with Malta and Slovakia. The importance of
HIIT is particularly low for Cyprus.
Except for Lithuania and Belgium (and to a lesser extent, France) which experienced relatively
high shares of high VIIT, the other EU-27 member states increased their share of high VIIT. This
favorable trade specialization pattern (which can be identified by an increase in the percentage of
agri-food products with substantially higher export unit values than import unit values) indicates
a quality advantage. Each of the NMS-12 increased their share of high VIIT. Slovakia is a
2

IIT indices for each of the EU-27 member states for the period under analysis (2000–2011) are available from the
authors upon request.
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notable outlier among the NMS-12, having substantially increased its percentage of high VIIT.
On the other hand, the Netherlands – from among the OMS-15 – increased an already high VIIT
(among the highest of all the EU-27 member states).

Figure 2. Intra-industry trade (IIT) according to EU-27 member states, 2000 and 2011.
Note. HIIT: Horizontal IIT, HVIIT: High Vertical IIT, and LVIIT: Low Vertical IIT.
Source. Authors’ calculations based on Comtrade database using WITS (World Trade Integration Solution)
software.

The share of low VIIT in the IIT structure is on average lower than the share of high VIIT, which
is on average lower than the share of HIIT. Low VIIT can be considered to be a less desirable
pattern of trade specialization in terms of the quality of agri-food exports vis-à-vis the quality of
agri-food imports of similar products. Therefore, a reduction in the percentage of low VIIT can
be considered an improvement in the quality of agri-food exports as concerns the quality of agrifood imports of similar products: this phenomenon was particularly evident with both the OMS15 (notably Luxembourg and Greece) and the NMS-12 (particularly with the Czech Republic).
On the other hand, one group from the OMS-15 and one from the NMS-12 maintained their
similar share of low VIIT, or even increased it. Among the OMS-15, Austria and France
increased in terms of low VIIT, whilst among the NMS-12 the proportion of low VIIT increased,
for example, with Poland, Malta, Bulgaria and Romania.
Between 2000 and 2011, the percentage of IIT increased for both the OMS-15 and particularly
the NMS-12 (Figure 3). In 2011, a few years after the EU enlargement process, the OMS-15 and
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the NMS-12 are, in agri-food trade terms, much more similar than before (i.e. prior to 2000)
(Bojnec and Fertő 2015a, 2015b). The NMS-12 increased their share of high VIIT and
particularly HIIT, whilst the OMS-15 increased HIIT and particularly VIIT. The reduction in the
proportion of low VIIT was greater for the OMS-15 than for the NMS-12.

Figure 3. Mean values of various intra-industry trade (IIT) indices according to OMS-15 and
NMS-12 member state groups, 2000 and 2011.
Note. HIIT: Horizontal IIT, HVIIT: High Vertical IIT, and LVIIT: Low Vertical IIT.
Source. Author’s calculations based on Comtrade database using WITS (World Trade Integration Solution)
software.

To conclude, the importance of IIT in agri-food trade varies considerably between the EU-27
member states. Two-way matched IIT can be distinguished in terms of HIIT, high VIIT and low
VIIT. For most EU-27 member states, inter-industry trade is more important than IIT. Belgium
has the greatest share of IIT in agri-food trade (more than 60%) with a significant share of HIIT
and high VIIT, whilst Cyprus and Malta have the lowest share of IIT in the agri-food trade.
Moreover, only Belgium has experienced continued and sustained IIT in their agri-food two-way
matched trade flows. The greatest share of IIT in two-way matched agri-food trade flows are
found for Austria, Estonia, Germany, Latvia, Lithuania, Luxembourg, the Netherlands, Slovakia
and the Czech Republic (data relate to 2011). The Netherlands has a high share of VIIT. High
VIIT has increased for most of the EU-27 member states, while the levels and patterns of low
VIIT vary according to EU-27 member state.
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Evolution in the Development of IIT Indices by ISIC-4 Product Group
Shares of IIT vary considerably across the ISIC-4 agri-food product groups (Figure 4). The share
of IIT is lowest for 3131 – distilling, rectifying and blending spirit, close to 50% for 3121 –
manufacture of food products not elsewhere, and more than 50% for 3119–manufacture of
cocoa, chocolate and sugar, and 3117 – manufacture of bakery products. In addition, the
structure of IIT varies considerably by ISIC industry. HIIT is most significant for 3119–
manufacture of cocoa, chocolate and sugar, and least important for 3131 – distilling, rectifying
and blending spirit. High VIIT is most prominent with 1130 – hunting, trapping and game
propagation, and least important for 3118 – sugar factories and refineries. Low VIIT, meanwhile,
is most important for 3121 – manufacture of food products not elsewhere classified and least
important for 3115 – manufacture of vegetable and animal oils. These results confirm the
different relationships between the unit values of exports and unit values of imports for products
with similar ISIC-4 industry codes.

Figure 4. Mean values of intra-industry trade (IIT) indices by ISIC industry from 2000–2011.
Note. HIIT: Horizontal IIT, HVIIT: High Vertical IIT, and LVIIT: Low Vertical IIT.
Source. Author’s calculations based on Comtrade database using WITS (World Trade Integration Solution)
software.

On average, the proportion of IIT in the agri-food trade of the OMS-15 was higher than the
proportion of IIT in NMS-12 agri-food trade. As can be seen from Figure 5, this statement is also

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

63

Bojnec and Fertő

Volume 19 Issue 2, 2016

valid for ISIC agri-food product groups. In the OMS-12, the percentage of IIT is highest for 3117
– manufacture of bakery products, and lowest for product group 3131. In the NMS-12, the
percentage of IIT is highest for 3134 – the soft drinks and carbonated waters industry, and lowest
for 3131. In both the OMS-15 and the NMS-12, the proportion of HIIT is highest for 3119,
whilst the proportion of high VIIT is highest for 1130. This suggests that there are some
similarities between the importance of HIIT and high VIIT for the OMS-15 and the NMS-12. On
the other hand, the percentage of low VIIT is highest for 3140 in the OMS-15 and for 3134 in the
NMS-12.

Figure 5. Mean values of intra-industry trade (IIT) indices by ISIC agri-food product group
between the OMS-15 and the NMS-12 from 2000–2011.
Note. HIIT: Horizontal IIT, HVIIT: High Vertical IIT, and LVIIT: Low Vertical IIT.
Source. Author’s calculations based on Comtrade database using WITS (World Trade Integration Solution)
software.

Marginal IIT
MIIT remained relatively low between 2000 and 2011. On average, about 10% of trade
expansion originated from bilaterally matched import and export changes in HS-6 or ISIC-4 agrifood product groups. Consequently, the majority of changes in trade involved inter-industry
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adjustments. The visible increase in IIT (Figure 1) was therefore not accompanied by a similar
rise in MIIT (Figure 6). In agreement with observations made by Brülhart (2009), we confirm
that an increase in IIT does not necessarily imply lower adjustment costs for trade expansion.
MIIT is significantly lower than IIT. While static IIT increased continuously, the pressures of
intersectoral factor reallocations implied by this expansion of trade do not appear to have
proportionally lessened during the period under analysis (2000-2011). The highest proportion of
MIIT is found for Germany, the Netherlands, Poland and Bulgaria, whilst the smallest proportion
of MIIT is found with Cyprus and Malta.

Figure 6. Marginal intra-industry trade (MIIT) indices according to EU-27 member states
between 2000 and 2011.
Source. Authors’ calculations based on Comtrade database using WITS (World Trade Integration Solution)
software.

The Kruskal-Wallis test confirms that MIIT is significantly higher in the OMS-15 than in the
NMS-12. In addition, Figure 7 demonstrates the similarities/differences in the MIIT indices
between the OMS-15 and NMS-12 across the ISIC-4 agri-food product groups. For both the
OMS-15 and the NMS-12 the MIIT index is highest for ISIC 3122, while there are some
differences regarding the lowest MIIT index along the ISIC-4 agri-food product groups.
However, our research indicates the existence of a weak negative association between the OMS15 and the NMS-12 country groups.
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Figure 7. Marginal intra-industry trade (MIIT) indices between the OMS-15 and NMS-12
country groups and the ISIC-4 agri-food product groups between 2000 and 2011.

Source. Authors’ calculations based on Comtrade database using WITS (World Trade Integration Solution) software.

IIT Regression Results
Our calculations of the IIT regression indicate that the level of economic development measured
by GDP per capita) has a positive impact on IIT (both HIIT and VIIT (Table 1)). Market size
measured by size of GDP and income distribution measured by the Gini index do not influence
the type of IIT indices. The factors a) being a NMS, and b) EU accession are positively
associated with both types of IIT.
Table 1. Drivers of intra-industry trade (IIT) indices
lnGDP/capita
lnGDP
lnGini
NMS
EU
constant
N
R2

HIIT
0.0139***
0.0015
-0.0048
0.0224***
0.0045***
-0.1487***
148615
0.0007

Note. HIIT: Horizontal IIT and VIIT: Vertical IIT. * p<0.1; ** p<0.05; *** p<0.01.
Source. Authors’ calculations.

VIIT
0.0130***
0.0002
0.0046
0.0184***
0.0043***
-0.1200**
148615
0.0009
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SAH Regression Results
Calculations suggest that economically richer countries with a higher GDP per capita face lower
labor factor adjustment costs, while the total economic size of the country (GDP) has the
opposite impact (Table 2). The MIIT index is negatively associated with changes in employment,
confirming the prediction of the SAH. The status NMS does not have a significant effect on
labor factor adjustment costs.
Table 2. Drivers of Labor Factor Adjustment Costs
lnGDP/capita
lnGDP
Marginal intra-industry trade (MIIT) index
New member states (NMSs)
Constant
Number of observations
R2

|∆Empl|ijt
-1.191***
0.126***
-0.539***
-0.097
19.468***
7791
0.0833

Note: * p<0.1; ** p<0.05; *** p<0.01.
Source: Authors’ calculations.

Conclusion
Our analysis of the overall interpretation of the IIT and MIIT indices and their drivers and
causalities for the agri-food trade of the EU-27 member states during the period 2000-2011
generates five concluding findings and associated remarks. First, the percentage of IIT in the
matched two-way agri-food trade of EU-27 member states has increased; this is consistent with
economic integration and the EU enlargements in 2004 and 2007 and the corresponding
economic growth that occurred during the period under analysis, with accompanying cyclical
developments in economic growth, the recession and recovery in most EU-27 member states.
Second, the IIT indices in agri-food trade vary considerably between the EU-27 member states.
The greater significance of inter-industry trade for most EU-27 member states suggests that the
prevailing pattern of specialization between agri-food products remains. Belgium, France, the
Netherlands and Germany experienced the highest level of IIT among the EU-27 member states.
These are economically developed EU-27 member states with a relatively high GDP per capita
whose intense IIT is of significant importance and can be further strengthened by increasing the
competitiveness of port infrastructure and developing logistical centers for agri-food trade.
Third, the EU enlargements have contributed to some NMS (particularly those from CEE region)
catching up in terms of the similarity of agri-food IIT patterns. The EU enlargement with the
adoption in the EU of a borderless single market has likely contributed to the restructuring of the
agri-food sectors in CEE countries, which in turn has resulted in increases in the competitiveness
of agri-food sectors with a greater focus on product quality and product quality differentiation.
However, the mixed results concerning how rapidly the NMS-12 are catching up to the OMS-15
suggest the need to deepen integration on both sides because IIT is positively associated with the
policy-related processes of EU enlargement.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Fourth, the EU-27 member states have improved in terms of export-to-import unit value, which
suggests quality improvements in their matched two-way agri-food trade. A greater focus on
agri-food product quality and quality differentiation is determined by the level of economic
development (GDP per capita), which on the supply-side with a greater abundance of factor
endowments fosters the production of higher added value agri-food products, and on the
demand-side with higher purchasing power drives consumer preferences toward more expensive
and (in quality terms) more highly differentiated added value agri-food.
Finally, empirical findings about the drivers of the SAH confirm that labor factor adjustment
costs during the process of economic integration and agri-food trade liberalization are lower for
the economically more integrated and developed EU-27 member states with higher GDP per
capita, particularly most of the OMS-15.
One of the more obvious policy implications is that liberalization and thus greater trade openness
and market access provide more opportunities for trade. Bilateral and multilateral trade
agreements, EU enlargement and market integration with the associated adjustment of food trade
legislation and the harmonization of food quality standards, creation of an environment for good
quality institutions and the simplification of the implementation of food safety systems and
traceability, along with better functioning of international markets, all act to reduce trade barriers
and trade costs, which can boost trade and improve quality. Specific recommendations to policy
makers are that trade negotiation and trade liberalization activities can contribute to improving
access to global markets in developed and emerging market economies. In addition, in a more
liberalized trade environment, promoting fair trade practices and promotional activities can
incentivize the export of agri-food products on global markets.
Among the implications for agri-business are that maintaining the importance of competitiveness
in high VIIT and continuously adjusting to competitive market pressures in agri-food supply
markets at different stages of the value chain should be a priority. There is a need to use
economies of scale to increase the specialization of existing low VIIT and HIIT products, for
research, development and innovation (RDI) activities to create new, higher quality and niche
high VIIT agri-food products with higher export prices, and for better labeling, branding and
geographical information about products at different scales of IIT. Such priorities can create
incentives for businesses to improve their RDI with new products and create higher value-added
varieties of agri-food products with a reputation for quality, which are demanded by consumers
in countries with high GDP per capita. Both diversification of the export structure of agri-foods
using new agri-food products created through the collaboration of different sectors of a country’s
export set and differentiation of preexisting products through the creation of new and different
varieties of the same product within one sector and higher value-added products are required.
In terms of managerial implications there is a need for greater specialization to meet demand and
consumer preferences at different scales of IIT with a focus on price competition in low VIIT
and HIIT and quality competition in high VIIT agri-food value chains. Increasing economies of
scale to reduce fixed costs and increase price competitiveness may be important for low VIIT
and HIIT agri-food value chains that focus on creating agri-food commodities to meet diverse
consumer demands, while high quality competition with brand name development can have as its
focus the promotion of specific market niche for high VIIT agri-food products in value chains to
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increase product value-added. In terms of managerial practices, a combination of competitionrelated activities is recommended for the purpose of strengthening market positions through
utilizing economies of scale (for preexisting products) and creating niche products with brand
names. Implementing the latter suggestion is rational from a managerial perspective as it would
create potential market outlets for smaller suppliers of specific agri-food products. A greater role
can also be played by producer/supplier associations and different networks in agri-food value
chains in terms of increasing economies of scale in production, marketing and the promotion of
good practices as regards agri-food international competitiveness.
The different causes and consequences of IIT and its dynamics on different markets are issues
for agri-food trade research, businesses and international marketing. The evolution in the patterns
of development of IIT indices can be explained by the most important determinants, from the
level of economic development and natural agricultural factor endowments to the most recent
innovation-related theoretical empirical developments (e.g. Dethier and Effenberger 2012).
Consequently, one issue for further research is to identify the additional determinants
(explanatory variables) of IIT and the factors involved in agri-food sector quality improvements
and global competitiveness for different countries and regional markets (such as intra-EU
markets, non-EU markets and other individual countries) using data samples and different
periods of analysis. While analysis of country-level analysis and agri-food trade exchanges
among countries can generate useful comparisons across space and time, micro-firm level data
analysis is also recommended.
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Appendix
Table A1. Description of Four-Digit ISIC-2 Code for Agri-Food Trade
Agricultural and livestock production
Hunting, trapping and game propagation
Forestry
Slaughtering, preparing and preserving m
Manufacture of dairy products
Canning and preserving of fruits and vegetables
Manufacture of vegetable and animal oils
Grain mill products
Manufacture of bakery products
Sugar factories and refineries
Manufacture of cocoa, chocolate and sugar
Manufacture of food products not elsewhere
Manufacture of prepared animal feeds
Distilling, rectifying and blending spirit
Wine industries
Malt liquors and malt
Soft drinks and carbonated waters industry
Tobacco manufactures

Source. http://wits.worldbank.org/product_concordance.html

Four-digit ISIC code
1110
1130
1210
3111
3112
3113
3115
3116
3117
3118
3119
3121
3122
3131
3132
3133
3134
3140
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Abstract
Convergence processes are based on the activity of distinct industry sectors showing crossindustry collaborations. The aim of this paper is to analyze cross-industry collaborations between
the food and pharmaceutical sectors in the convergence area of functional foods. Selected
companies from food (Nestlé/Danone) and pharmaceutical (Martek/Bayer HealthCare) sectors
are analyzed using the determinants of motivation and industrial scope. The analysis shows that
food companies are more active in cross-industry collaborations than pharmaceutical companies.
The latter are more active at the front-end of the value chain focusing on research and
development, and delivering their ingredients to food companies that due to their higher
expertise in consumer marketing launch the products. While the first cross-industry
collaborations were based on an exploration motivation, those that follow focus on exploitation.
Acquisitions and licensing agreements are dominant in inside-out and outside-in processes,
whereas strategic alliances and joint ventures are based on a coupled process between the food
and pharmaceutical sectors.
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Introduction
The market for foods and food ingredients has changed rapidly in recent years (Siró et al. 2008).
There is a growing interest among consumers in so-called functional foods, including ingredients
that may alleviate the symptoms of ageing and illness (Gray, Armstrong, and Farley 2003; Siró
et al. 2008). Most new product launches in the functional food sector deliver new products; this
is in contrast to the established food market, where most new products are only variations of
existing products (Mark-Herbert 2004). Consequently, competences from different industries
(i.e. food and pharmaceutics) are required for the innovation process. Indeed, there is evidence
that firms of various industrial backgrounds are active on the functional food market (Curran,
Bröring, and Leker 2010; Bröring 2005; Bornkessel, Bröring, and Omta 2014; Boehlje, RoucanKane, and Bröring 2011).
Recent literature focuses on innovations across industrial boundaries. The concept of crossindustry innovation is defined as the creative imitation and retranslation of existing solutions
from one industry segment to another (Enkel and Gassmann 2010; Gassmann, Daiber, and Enkel
2011; Hahn 2015). Furthermore, the emergence of a new industry segment consisting of firms
formerly active in different industries, leading to a blurring of boundaries between the industries
is called industry convergence (Hacklin 2008; Bröring 2005). Both concepts are discussed as a
process rather than a steady state (e.g. Curran, Bröring, and Leker 2010; Hacklin 2008;
Gassmann and Sutter 2013). Extant literature addresses the front end of science and technology
convergence using scientific publications and patent documents (e.g. Curran, Bröring, and Leker
2010). However, literature regarding the assessment of market and industry convergence using
cross-industry collaborations is limited, especially in the emerging area at the borderline of foods
and drugs leading to functional foods.
The overall aim of this paper is to analyze cross-industry collaborations in convergence leading
to the functional food sector. In doing so, the determinants of cross-industry collaborations are
analyzed regarding the motivation and industrial scope of each identified collaboration. Using a
longitudinal case study approach, this study focuses on the emerging area at the borderline of
foods and drugs, where new product-market combinations such as functional foods or dietary
supplements arise. The goal is to identify differences between the companies stemming from the
food and pharmaceutical sectors in the employment of cross-industry collaborations.
The remainder of this paper is structured as follows. Section 2 focuses on cross-industry
collaborations in convergence. In doing so, the resource-based view is employed to derive the
underlying dynamics of the cross-industry collaborations using the two determinants of
motivation and industrial scope of the collaboration. Section 3 presents the sample and methods
of the study. In section 4, the four case studies focusing on the emerging area of functional foods
are presented; the section then concludes with a cross-case comparison. Finally, the findings of
the study and their implications for academics and practitioners are discussed, before the paper
concludes with an outlook on future research possibilities.

Theoretical Background
Cross-Industry Collaborations in Convergence
Numerous recent literature sources discuss the phenomenon of innovation across industry
borders (Enkel and Gassmann 2010; Gassmann, Daiber, and Enkel 2011; Gassmann, Enkel, and
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Chesbrough 2010). General concepts such as open innovation or the innovation value chain can
be discussed either within a special industrial sector or across different sectors. The horizontal
innovation across industry boundaries is still a challenge to manage, both in literature and in
practice (Hahn 2015; Gassmann, Enkel, and Chesbrough 2010). Especially in the rapidly
growing functional food market, active companies have to cope with technology, market and
regulatory challenges (Bröring 2005; Wong, Lai, and Chan 2015). Multifaceted definitions of
convergence can be found in the literature. Recent studies provide a comprehensive overview of
these definitions and their different emphases (Bröring 2005; Hacklin 2008; Curran 2010;
Preschitschek 2014), mainly following the common idea summarised by the Organization for
Economic Co-operation and Development: “the blurring of technical and regulatory boundaries
between sectors of the economy”(OECD 1992).
Regarding the process perspective on convergence, one approach is the description of the
consecutive steps – science, technology, market and industry – as an idealised time series of
events leading to a complete convergence of two hitherto distinct industrial sectors (Curran,
Bröring, and Leker 2010; Hacklin 2008). The initial step implies that distinct scientific
disciplines begin to cite each other in interaction with first collaborations of scientific disciplines.
For instance, the food domain cites pharmaceutical research results in studies on functional
foods. Decreasing the distance between applied sciences and the technological development of
different areas is defined as the second step. The subsequent arising of new product-market
combinations such as functional foods or dietary supplements is called market convergence. The
final step of industry convergence 1 incorporates fusion of firms or industry segments (Curran,
Bröring, and Leker 2010; Hacklin 2008). While the front end of the convergence process
encompassing science and technology convergence is scrutinised in many recent studies using
bibliometric data (Curran 2010; Preschitschek 2014), literature on the evaluation of the
consecutive steps of market and industry convergence is scarce.
0F

Literature on convergence defines market convergence as product-market combinations focusing
on consumer products that combine functions and technologies of products from different
industry sectors (Curran, Bröring, and Leker 2010; Bröring 2005; Pennings and Puranam 2001;
Stieglitz 2004; Katz 1996). This definition focuses mainly on the demand side of the market,
whereas first measurement approaches of market convergence primarily focus on the supply side
using collaborations of companies from different industrial backgrounds (Sick et al. 2015;
Preschitschek 2014). These measures of market convergence can be specified as cross-industry
collaborations. With respect to the consecutive steps of convergence processes, the analysis of
cross-industry collaborations seems to deliver the unifying element to analyze the junction
between market and industry convergence. This analysis covers parts of both stages as crossindustry collaborations may provide a measure for the combination of functions and technologies
of products from different industry sectors (market convergence) as well as the fusion of firms or
industry segments (industry convergence). Thus, the present study focuses on the later stages of
convergence, encompassing market and industry convergence.

1

Most literature sources (e.g. Preschitschek et al. 2013; Kim et al. 2015; Bröring, Cloutier, and Leker 2006) use the
term ‘industry convergence’ for the last phase as well as for the whole phenomenon as the last step is concurrently
the result of the process. In this study, the term ‘convergence’ is used for the whole process and ‘industry
convergence’ for the last phase of the convergence process.
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The emergent market during convergence implies a vulnerable strategic position of the involved
companies due to the difficult market situation of competitors stemming from different industry
sectors. In the context of the resource-based view (RBV, originated in Penrose 1959), this
vulnerable strategic position triggers companies to join collaborations in order to gain critical
resources and competences that enable companies to share costs and risks (Eisenhardt and
Schoonhoven 1996; Das and Teng 2000; Parmigiani and Rivera-Santos 2011). As resources and
competences differ between industry sectors (Penrose 1959), these are complementary (Das and
Teng 2000). This might lead to competence gaps as the involved companies have to stretch their
resources to serve the adjacent industry (Pennings and Puranam 2001). In order to save scarce
resources, the cross-industry collaborations may show a high level of competence
complementarity to take advantage of the distinct core competences (Batterink 2009; Garbade
2014; Liu et al. 2014). In analysing convergence, recent literature uses strategic alliances, joint
ventures, and mergers and acquisitions to operationalise market convergence (Preschitschek
2014; Sick et al. 2015). In addition, licensing agreements are discussed in the context of
convergence processes (Bornkessel, Bröring, and Omta 2014).
Licensing agreements encompass the contract between two companies about selling the rights to
use resources and competences against payment of a licensing fee (Gallini and Winter 1985).
The licensor possesses resources and competences, such as inventions or designs, that the
licensee lacks (Parmigiani and Rivera-Santos 2011). Various definitions of strategic alliances
can be found in the extant literature about the phenomenon of collaborations between different
partners. As the broad definition leads to an overlapping of the meaning of strategic alliances
with other collaboration forms, this study concentrates on a narrower perspective and defines
strategic alliances as follows: formal agreements between two partners, which key attribute is to
exist for a set time and task (Parmigiani and Rivera-Santos 2011). In the context of the RBV,
strategic alliances are used if resources and competences for the development are owned by
different companies and cannot be separated from the involved companies (Madhok 1997; Das
and Teng 2000). Thus, strategic alliances deliver platforms of learning whereas the transfer of
resources and competences is intricate (Parmigiani and Rivera-Santos 2011). The collaboration
type of a joint venture is defined as the creation of a jointly-owned entity by two companies that
stay separate, resulting in risks and rewards for each company (Parmigiani and Rivera-Santos
2011; Contractor and Lorange 2002). Regarding the RBV, the used resources and competences
of the two companies merge in a joint venture. Based on the definition of mergers and
acquisitions encompassing the fusion of companies (Hennart and Reddy 1997), the resources and
the competences of the involved companies completely merge.
Determinants of Cross-Industry Collaborations in Convergence
Two main determinants can be used to analyze collaborations in convergence: the motivation
and the industrial scope of the collaboration. 2
1F

Overall, companies join alliances to gain a competitive advantage (e.g. Lavie 2006). Beside this
general aim, the exploration and exploitation model of organizational learning (based on March
1991) can be applied to analyze different collaboration forms based on the underlying motives
and thus to identify the motivation of a collaboration. On the one hand, exploration
2

Please refer to (Appendix) Table A1 for an overview of the used terminology.
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collaborations aim to explore new opportunities while, on the other hand, exploitation
collaborations aim to execute existing knowledge (March 1991; Koza and Lewin 1998;
Rothaermel and Deeds 2004). Thus exploration collaborations focus on longer-term competitive
advantage, whereas exploitation collaborations concentrate on short-term commercialization.
The two traits focus of collaboration and type of interdependency based on the framework
introduced by Parmigiani & Rivera-Santos (Parmigiani and Rivera-Santos 2011) can be used in
order to analyze whether the cross-industry collaborations are of an exploration or exploitation
nature. First, the focus of collaboration relies on the general distinction between gathering new
knowledge and relying on existing knowledge. While exploration collaborations aim to create
new knowledge, exploitation collaborations aim to execute existing knowledge (Rothaermel and
Deeds 2004; Parmigiani and Rivera-Santos 2011; March 1991). Thus a collaboration focusing on
exploration is characterised by extensive research with the aim of making new discoveries, while
an exploitation collaboration utilises existing resources and competences (Rothaermel and Deeds
2004). The second trait is the type of interdependence in collaborations, which focuses on the
intensity of cooperation. While the exploration collaboration encompasses a joint development
using resources and competences from both partners (reciprocal interdependence), the
exploitation collaboration shows a discrete interdependence with decisions made independently
by the partners (Parmigiani and Rivera-Santos 2011).
The second determinant of industrial scope of the collaboration focuses on the involvement of
different industry sectors. In the context of convergence with partners from different industrial
backgrounds, the collaboration may encompass either resources and competences from one
industry sector or from both involved industry sectors (Boehlje and Bröring 2011). While
opening up across industrial borders, the distinction between three process forms (based on open
innovation approach, ref. e.g. Enkel, Gassmann, and Chesbrough 2009) can be made: the
outside-in (ref. to Ng 2011, for an application in the agricultural sector), inside-out and coupled
processes. Relating the general approach to converging industries, the outside-in process
encompasses the integration of resources and competences from other industry sectors (e.g. a
company being a licensee) while the inside-out process focuses on the externalization of assets
towards other industry sectors (e.g. a company being a licensor). The coupled process
incorporates both the internalization of external assets as well as the externalization of internal
assets. This leads to the following four categories to consider in analysing the industrial scope of
the collaboration: (a) within the same industry or (b) following an outside-in or (c) inside-out or
(d) coupled process across industrial borders.
Beyond this theoretical background, the study at hand aims to deliver a framework with which to
assess convergence based on cross-industry collaborations in the emerging area of functional
foods. This leads to the following research question:
RQ: What kinds of cross-industry collaborations can be used to close competence gaps in
convergence between food and drugs?
Research Framework
Although literature about the evaluation of market and industry convergence is limited, a case
study on market convergence in the biofuel sector (Preschitschek 2014) and one in the field of
stationary energy storage systems (Sick et al. 2015) were recently published. There is also little
literature on the emerging sector of functional foods. The convergence process is considered to
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be either substitutive (leading to industry fusion) or complementary (leading to a new value
chain between the old ones) (e.g. Bröring and Cloutier 2008). The convergence process of
functional foods emerging between foods and drugs is already defined as complementary in the
literature (Bröring and Cloutier 2008). Therefore, the study at hand concentrates on the
complementary convergence process in which a new value chain arises between the food and
pharmaceutical sectors, delivering borderline products such as functional foods.
To analyze the arisen inter-industry segment, the study at hand focuses on companies that
originate from either the food or the pharmaceutical sectors. After identifying their general
activity in licensing agreements, strategic alliances, joint ventures, and mergers and acquisitions,
the study identifies and describes cross-industry collaborations focusing on the emerging interindustry segment over the last ten years. The aim is to depict the emergence of the inter-industry
segment between the food and pharmaceutical sectors (Figure 1). In addition, the relevant
collaborations are analyzed using the two above-described determinants of motivation and
industrial scope of collaboration.

Inter-industry Segment





Resources of
Industry A

Resources of
Industry B

Competences of
Industry A

Competences of
Industry A

Competences of
Industry B

Licensing
agreements
Strategic alliances
Joint ventures
Mergers and
acquisitions
Within Industry A

Cross-industry collaborations



Resources of
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Licensing agreements
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Resources of
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Cross-industry collaborations

Industry A
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Licensing
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Joint ventures
Mergers and
acquisitions
Within Industry B

Determinants to analyse collaborations

1) Motivation of collaboration
Exploration vs. exploitation measured by (a) focus of collaboration and
(b) type of interdependency
2) Industrial scope of collaboration
Reach of collaborations measured by the activity of the considered
company (a) within the same industry or (b) following an outside-in or (c)
inside-out or (d) coupled process

Figure 1. Emergence of inter-industry segment based on the cross-industry collaborations during
convergence
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Methods
Following an exploratory approach, the study at hand aims to answer the research question by
employing a longitudinal case study focusing on the functional food sector. The case study
approach is a research strategy that uses one or more cases, for instance to create theoretical
constructs (Eisenhardt 1989; Eisenhardt and Graebner 2007). Based on different data sources,
case studies contain extensive empirical descriptions of specific instances of a phenomenon
(Eisenhardt and Graebner 2007; Yin 1997).
In order to analyze cross-industry collaborations in the convergence of the food and
pharmaceutical sectors leading to borderline products such as functional foods and dietary
supplements, two leading companies of each sector were selected based on market reports,
websites focusing on this industry segment (e.g. http://www.nutraingredients.com), and scientific
literature about functional foods (e.g. Bigliardi and Galati 2013; Siró et al. 2008), as well as
further desk research. Sector leading companies are chosen as these are expected to show
activities in the emerging inter-industry segment. In this way, the leading position was identified
based on sales and market significance. The selected companies are Nestlé and Danone as
representatives for the food sector and Martek and Bayer HealthCare for the pharmaceutical
sector.
Following a quantitative approach using publicly available data, strategies to close competence
gaps were analyzed from four angles: first, mergers and acquisitions; second, licensing
agreements; third, strategic alliances; and fourth, joint ventures. The identified cooperating
companies were scrutinised with regard to their industrial background. The industrial
background of the manufacturers was categorised according to Standard Industrial Classification
(SIC) codes (U.S. Securities and Exchange Commission 2011) available in the company profiles
of the Nexis database. Based on SIC codes, the level of complementarity between the involved
partners is discussed in the following results part. Cross-industry activities focusing on the
emerging inter-industry segment are those in which the collaborating partners stem from
different industrial backgrounds. Firstly, mergers and acquisitions were analyzed using the
search mask ‘mergers and acquisitions’ of Nexis using each company as search term. This
search mask refers to the Mergerstat M&A database, which provides detailed information on
over 30 years’ worth of publicly announced mergers, acquisitions and divestitures (Nexis 2014).
Secondly, using the search mask ‘firm’ the identified companies were analyzed considering their
licensing agreements, strategic alliances and joint ventures using each company as search term.
The time frame was restricted to the period from September 2005 to August 2015, covering the
last 10 years as ten years show an appropriate time frame to industry developments. In addition,
this time frame is characterised by an increasing importance of the functional food sector (Siró et
al. 2008; Wong, Lai, and Chan 2015).
The identified cross-industry collaborations that target the emerging inter-industry segment
between the food and pharmaceutical industries were analyzed according to the collaboration
determinants of motivation and industrial scope based on the information given in the reports.
The identified collaborations were analyzed with regard to their motivation (exploration vs.
exploitation) by using the two measures of focus of collaboration (new knowledge vs. existing
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knowledge) and type of interdependency (reciprocal vs. discrete). In doing so, the collaborations
were analyzed with regard to their aim of either focusing on the generation of new knowledge,
for example research on new functional ingredients, or focusing on the utilization of already
existing knowledge, thus using already explored functional ingredients in the existing product
portfolio. In addition, the relationship of the two partners was analyzed to distinguish between
joint efforts to reach the aim (reciprocal), for instance a joint department to research a new
functional ingredient; or the sole incorporation of resources and competences managed by one
company (discrete), for instance using external research results in the context of the internal
development process. The industrial scope was first identified based on the industrial
background of the involved partners (SIC code). Second, if the companies stemmed from
different industrial backgrounds, the direction of knowledge exchange across industrial borders
(outside-in, inside-out, coupled) was determined. In the case of mergers and acquisitions, and
licensing agreements, the position was considered: e.g. being a licensor shows an inside-out
process and in contrast being a licensee shows an outside-in process. For joint ventures and
strategic alliances, the specific agreements about knowledge exchange were considered. This
categorization scheme was applied to the evaluation of the in-depth descriptions of the
considered collaborations.

Results
Emerging Inter-Industry Segment
The considered companies are active in cross-industry collaborations with different degrees of
intensity. Most of the collaborations focusing on the emerging inter-industry segment of
functional foods are across industrial borders, thus the collaborating partners stem from different
industrial backgrounds. The results show that only acquisitions can be identified in the category
of mergers and acquisitions focusing on the inter-industry segment of functional foods. While the
two food companies (Nestlé and Danone) focus on acquisitions within and outside their native
sector, the two pharmaceutical companies (Martek Biosciences Corporation and Bayer
HealthCare) put the emphasis on licensing agreements (Figure B1, see Appendix B). In the
following part describing the four cases, only those collaborations are considered and described
in depth, focusing on the inter-industry segment of functional foods.
Cross-industry Collaborations in the Food Sector
Case 1. Nestlé
The company Nestlé was founded in 1866 in Switzerland and has gained a worldwide
significance in the food market, operating in eighty-six countries. While the origin of the
company lies in food products, in recent years Nestlé’s strategy has focused on a reorientation
towards health and wellbeing, which can be also shown in the SIC categorization including the
food sector (codes beginning with 20) as well as the assignment of pharmaceutical preparations
(SIC 2834). Nestlé’s product portfolio covers a wide range of consumer food products, which are
mostly marketed via brands. Key products include baby food, bottled water, cereals, chocolate,
coffee, dairy products, and chilled and frozen foods. The company also shows activity in more
specialised offerings, including weight management products and healthcare nutrition.
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Furthermore, Nestlé’s healthcare nutrition portfolio ranges from supplements for athletic healthy
persons to nutritional formulas for the recovery of patients. This product portfolio shows a high
diversification in borderline products in the inter-industry segment between food and
pharmaceutics.
Chronological Development
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Overall, the amount of cross-industry collaborations focusing on the inter-industry segment of
functional foods increased during the last 10 years (Figure 2).
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Figure 2. Chronological development of Nestlé's cross-industry collaborations focusing on the
inter-industry segment of functional foods in the last ten years.
The three licensing agreements that focus on the inter-industry segment of functional foods are
between partners stemming from different industrial backgrounds. In two of three licensing
agreements, Nestlé is in the licensor position, thus showing an inside-out process. In 2013,
Aspen Pharmacare acquired licenses for several of Nestlé’s products. In the same year, Opsona
Therapeutics entered into a licensing agreement for a novel pre-clinical soluble protein.
Furthermore, Nestlé uses a certain probiotic strain under the license of BioGaia for its functional
food product portfolio, reflecting an outside-in process. These licenses show an exploitation
collaboration, as the resources and competences are not used for research but for the integration
into products, and there is no joint development.
Two strategic alliances target the inter-industry segment of functional foods. First, in 2009
Nestlé joined the Healthy Weight Commitment Foundation, the aim of which is to provide tools
to help consumers achieve energy balance. Since this consortium of more than forty retailers and
food and beverages manufacturers delivers a communication platform to consumers, the focus of
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collaboration is existing knowledge and the type of interdependency is discrete, thus resulting in
an exploitation collaboration. This alliance is within the food sector. In 2012, a collaborative
agreement between Nestlé and Chromocell Corporation was established to identify compounds
with potential taste-giving ingredients. This strategic alliance constitutes an exploration
collaboration because its aim is to discover new knowledge, and because the relationship
between the partners is reciprocal. The reciprocal interdependency implies a coupled process
between the food and the pharmaceutical company.
Four joint ventures focus on the inter-industry segment between the food and pharmaceutical
sectors. Although the two joint ventures between Nestlé and L’Oréal (Innéov, founded in 2002
and Galderma, founded in 1981) are between a food and personal care company, the interindustry segment between food and pharmaceutics is addressed. First, Innéov has launched a
wide product range in the area of dietary supplements focusing on nutricosmetic health, for
example targeting gastrointestinal health with probiotic products. This joint venture is an
exploration collaboration that focuses on a coupled process across industrial boundaries since
both companies focus on joint research (new knowledge and reciprocal interdependency). The
same applies to the second joint venture, namely Galderma, which delivers products for skincare.
To enter the nutraceutical market, Nestlé’s subsidiary Galderma signed an agreement for the
acquisitions of certain assets of the Innéov Group, since the joint venture Innéov between
L’Oréal and Nestlé was terminated in 2014. The third joint venture, called Nutrition Science
Partners, was established in 2012 between Nestlé and Chi-med, a pharmaceutical company
focusing on traditional Chinese medicine, to develop products for gastrointestinal health, as well
as for metabolic disorders and brain health in the future. Due to the joint development across
industrial borders, this joint venture follows the motivation of an exploration collaboration with a
coupled process. Finally, the fourth joint venture is within the food industry between General
Mills and Nestlé: the Cereal Partners Worldwide. From 2014, this joint venture expanded its
product portfolio to gluten-free corn flakes, thus targeting the functional food market. Due to
joint research and consecutive launches, the joint venture shows an exploration collaboration
form within the food sector.
Four joint ventures focus on the inter-industry segment between the food and pharmaceutical
sectors. Although the two joint ventures between Nestlé and L’Oréal (Innéov, founded in 2002
and Galderma, founded in 1981) are between a food and personal care company, the interindustry segment between food and pharmaceutics is addressed. First, Innéov has launched a
wide product range in the area of dietary supplements focusing on nutricosmetic health, for
example targeting gastrointestinal health with probiotic products. This joint venture is an
exploration collaboration that focuses on a coupled process across industrial boundaries since
both companies focus on joint research (new knowledge and reciprocal interdependency). The
same applies to the second joint venture, namely Galderma, which delivers products for skincare.
To enter the nutraceutical market, Nestlé’s subsidiary Galderma signed an agreement for the
acquisitions of certain assets of the Innéov Group, since the joint venture Innéov between
L’Oréal and Nestlé was terminated in 2014. The third joint venture, called Nutrition Science
Partners, was established in 2012 between Nestlé and Chi-med, a pharmaceutical company
focusing on traditional Chinese medicine, to develop products for gastrointestinal health, as well
as for metabolic disorders and brain health in the future. Due to the joint development across
industrial borders, this joint venture follows the motivation of an exploration collaboration with a
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coupled process. Finally, the fourth joint venture is within the food industry between General
Mills and Nestlé: the Cereal Partners Worldwide. From 2014, this joint venture expanded its
product portfolio to gluten-free corn flakes, thus targeting the functional food market. Due to
joint research and consecutive launches, the joint venture shows an exploration collaboration
form within the food sector.
Altogether, nineteen acquisitions of pharmaceutically based companies can be identified in the
last ten years; they all show an outside-in process due to Nestlé’s integration of resources and
competences from the pharmaceutical sector. Especially starting in 2009, the activity in
acquisitions seems to have increased. In general, these acquisitions aim to improve the research
of the formerly distinct companies, thus focusing on new knowledge based on reciprocal
relationships (exploration collaboration). Three acquisitions by Nestlé of food companies also
focus on the arisen inter-industry segment due to the integration of resources and competences in
order to develop functional foods, thus showing an exploration collaboration process. Since
Nestlé also sells divisions to pharmaceutical companies (nine transactions), Nestlé shows insideout processes that focus on the externalization of internal assets, resulting in research activities
using these resources and competences (exploration collaboration).
Case 2. Danone
Danone was founded in 1919 and strengthened its position through several mergers and
acquisitions leading to today’s Groupe Danone S.A., which has a leading position in dairy and
water products worldwide and operates in more than 140 countries. Its SIC categorization
includes the food sector (codes beginning with 20) as well as the assignment of pharmaceutical
preparations (SIC 2834), which shows Danone’s orientation towards the health sector. Danone’s
product portfolio encompasses dairy products and in particular probiotic products that deliver an
additional health benefit beyond their nutritional value. As market leader in the probiotic sector,
Danone shows its strength in borderline products rising between food and pharmaceutics. Their
probiotic products are in the form of traditional food products, thus showing a small distance
from the traditional food sector in contrast with more specialised products such as formula
nutrition in the area of medical nutrition. However, concurrently Danone is also active in the
medical nutrition area and delivers nutritional formulas for patients suffering from distinct
diseases.
Chronological Development
Overall, Danone’s activity in cross-industry collaborations focusing on the pharmaceutical sector
is lower than that of Nestlé (ref. Figure 3).
Maphar Laboratories manufacture dietetic products under the licence of Danone. Thus, Danone
shows an inside-out process towards the pharmaceutical sector. While the resources and
competences are not integrated into the research process, the form of the collaboration is
exploitation.
The strategic alliance between Danone and Eurofins encompasses on the one hand the
acquisition of several of Danone’s laboratories, and on the other hand an exclusive supplier
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contract for all infant nutrition analyzes, thus reflecting a coupled process between the industry
sectors. The focus of the collaboration is on already existing knowledge, and the relationship is
discrete because for the different areas the companies stay separate. Thus, this collaboration is in
the form of an exploitation.
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Figure 3. Chronological development of Danone's cross-industry collaborations focusing on the
inter-industry segment of functional foods in the last ten years.
In 2005, a joint venture between the two food companies Danone and Yakult was formed to
manufacture and launch probiotic products, thus functional foods. This joint venture shows the
characteristics of an exploitation collaboration, as the aim is to use the existing knowledge to
gather advantages in selling the products. In 2008, a joint venture between Danone and Weight
Watchers International was formed in order to establish a weight management business in China
focusing on dietary changes to improve health. The two companies stem from the food sector.
Since this joint venture delivers a communication platform, the focus of the collaboration is on
existing knowledge and the type of interdependency is discrete, thus resulting in an exploitation
collaboration.
Three acquisitions of pharmaceutical companies in 2010 and 2011 focus on the inter-industry
segment of functional foods, acquiring expertise especially in the area of nutritional supplements
and showing an outside-in process by Danone. The motivation of collaboration is exploration
due to the incorporation of external resources and competences. On the other hand, Danone
makes use of an inside-out process focusing on the externalization of internal assets, which
results in research activities using these resources and competences (exploration collaboration)
while selling a division to a pharmaceutical company. In addition, three acquisitions of food
companies by Danone focus on the inter-industry segment of functional foods while the
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motivation of these collaborations is exploration due to their incorporation of external resources
and competences.
Cross-Industry Collaborations in the Pharmaceutical Sector
Case 3. Bayer HealthCare
Bayer Healthcare is a subsidiary of Bayer AG, which was founded in 1863. While the roots of
the company lie in the chemical sector, its first pharmaceutical product was launched in 1880.
Bayer HealthCare became an independent legal entity in 2003. Today, Bayer HealthCare focuses
on the development and manufacturing of health care products for humans and animals. Based
on the SIC categorization, Bayer HealthCare belongs to the pharmaceutical sector (SIC 2834).
Bayer HealthCare’s product portfolio mainly focuses on over-the-counter (OTC) drugs.
Nevertheless, Bayer HealthCare launches also consumer products focusing on the inter-industry
segment between the food and pharmaceutical sectors; for example, in 1940 it launched the first
multivitamin supplement in the US market. Today its brand ‘One A Day®’ in particular
addresses the growing market segment of nutritional supplements.
Chronological Development
Although Bayer Healthcare has strong collaborations within its sector encompassing several
research agreements with universities as well as research centres, its cross-industry joint ventures
and strategic alliances are only oriented towards the technical part of the health care sector and
do not focus on the food market.
Bayer HealthCare’s cross-industry activities in the food sector are confined to a single
acquisition in 2012. With this acquisition, Bayer HealthCare internalised the expertise of
manufacturing nutritional supplements of Schiff Nutrition International, thus showing an
outside-in process. The motivation of collaboration is exploration due to the incorporation of
external resources and competences.
Case 4. Martek Biosciences Corporation
Founded in 1985, Martek Biosciences Corporation (henceforth referred to as ‘Martek’) is a
subsidiary of Royal DSM and has a market presence in over 49 countries through its parent
company. Based on the categorization of the SIC, Martek belongs to the pharmaceutical sector
because its SIC codes begin with 283, indicating ‘drugs’. Martek’s development focuses on
nutritional oils from microalgae and fungi, which are used in regular foods and beverages as well
as in specialised nutrition such as infant formula, and pregnancy and nursing products. The
products are sold directly as well as through distributors, since Martek is a main ingredient
supplier. The company’s product portfolio focuses on omega-3-fatty acids, since Martek is the
major supplier of docosahexaenoic acid (DHA) used in infant formula in the US. From a global
perspective, its products are used in about 75% of infant formulas. The ingredients are marketed
as brands in the B2B sector. Regarding the level of complementarity, the described product
portfolio is directly linked to the pharmaceutical sector. At first glance, Martek keeps its products
in its traditional sector. Reviewing the licensed consumer products, however, the main usage of
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the ingredients developed and produced by Martek lies in the fortification of food products
mainly implemented by the food sector. Furthermore, dietary supplements and prescription
supplements are developed through the supply and licensing agreements between Martek and
pharmaceutical or food companies. With regard to the level of complementarity, the application
of the ingredients in food products leading to functional (fortified) foods and dietary supplements
shows a large distance.
Chronological Development
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Overall, cross-industry collaborations in which the involved partners stem from different
industrial backgrounds can be shown. Martek shows a strong position in licensing its developed
ingredients for the food sector using the strong consumer and market competences of that sector
to launch its products. Although Martek is not involved in joint ventures with the food sector,
strategic alliances with companies from the food sector can be shown in their early phases.
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Figure 4. Chronological development of Martek's cross-industry collaborations focusing on the
inter-industry segment of functional foods in the last ten years.
Overall, Martek is a strong licensor of omega-3-fatty acids, as the company is the major
ingredient supplier of DHA for infant formula. In all identified licensing agreements Martek is in
the licensor position. The food sector is the dominant licensee of ingredients from Martek, thus
making use of an inside-out process. The motivation of these collaborations lies in the usage of
existing knowledge (exploitation). Martek also licenses its ingredients to two pharmaceutical
companies that focus on the functional nutrition market while delivering fortified baby nutrition.
Again, the motivation of these licensing agreements is the usage of existing knowledge
(exploitation).
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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In 2008, a collaborative agreement between Dow AgroSciences and Martek was formed to
jointly develop and commercialise a canola seed that produces DHA. The DHA-rich canola oil is
aimed at the food industry, thus showing a coupled process between the food and pharmaceutical
sectors. This joint development indicates an exploration collaboration. In 2007, Martek entered
into an agreement with Advanced BioNutrition Corporation showing activities in the food and
the pharmaceutical sectors for the exclusive sale of DHA into the animal health market. In
return, Martek became the licensee for certain technologies by Advanced BioNutrition
Corporation, thus reflecting a coupled process between the food and pharmaceutical sectors. The
focus of the collaboration is on already existing knowledge while the relationship is discrete
since for the different areas the companies remain separate. Thus, this collaboration is in the
form of an exploitation.
In 2010, Martek acquired Amerifit Brands Inc. from Charterhouse Group Inc. As Amerifit has an
advanced sales and marketing infrastructure and a proven management team for selling brands’
branded consumer health and wellness products, Martek may close possible competence gaps in
the commercialization of consumer products, using an outside-in process. The internalization of
these resources and competences to be implemented in the company’s own process shows an
exploration motivation.
Case Comparison
Nestlé shows the highest intensity in cross-industry collaborations, possibly due to the overall
company size. As a result, the product portfolio shows a wide range of borderline products such
as healthcare nutrition. The second food company considered in this study, Danone, shows a
lower intensity of cross-industry collaborations than Nestlé. Nevertheless, the product portfolio
including medical nutrition, for example, shows a high degree of convergence between the food
and pharmaceutical sectors. The overall amount of cross-industry collaborations of the two
discussed pharmaceutical companies, Bayer HealthCare and Martek, is lower than that of the
food companies. Bayer HealthCare for instance focuses its research and development within the
pharmaceutical sector and shows various collaborations with other pharmaceutical companies.
With regard to the different types of collaborations, the incorporation of resources and
competences of the partnering companies, and thus the level of integration, differs between the
collaboration forms as discussed in the following. The level of integration is low in licensing
agreements because resources and competences are incorporated at most only to a limited
degree, for instance in order to insert a functional ingredient into the already existing product
(fortification). Strategic alliances also show a low level of integration of the partners, as only
parts of the distinct resources and competences are used to complete the task, such as for
instance jointly developing a specific borderline product. In joint ventures on the other hand, the
used resources and competences of the involved companies merge due to the establishment of a
new entity, thus resulting in a higher level of integration than in strategic alliances. Finally, in
acquisitions the resources and the competences of the involved companies completely merge,
thus showing the highest level of integration of the presented collaboration types.
With regard to the timely occurrence of different collaboration forms, the considered food
companies first show activities in collaborations with a higher integration level (for instance
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acquisitions), followed by collaborations with a lower integration level (for instance licensing
agreements). This may be due to the distance of complementary competences between the
different sectors. First, collaborations of higher integration are needed to overcome the distance
and for joint research. Based on this movement towards each other, in later stages the distance
can also be overcome by collaborations of a lower degree of integration.
Figure 6 depicts the identified collaborations focusing on the inter-industry segment of functional
foods according to the two determinants motivation of collaboration and industrial scope of
collaboration.
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Figure 5. Portfolio showing the different collaborations focusing on the inter-industry segment
of functional foods according to the two determinants of motivation and industrial scope of
collaboration.
The four described collaboration types occur within the same industry sector focusing on the
emerging inter-industry segments of functional foods, whereas collaboration forms of lower
integration are more likely to occur in case of exploitation. The exploration seems to require a
higher level of integration of the involved companies.
The general characteristics of collaborations can also be shown for collaborations across
industrial borders, which have to overcome a greater distance between complementary
competences. If the knowledge exchange is unilateral, companies follow an inside-out or an
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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outside-in process. Licensing agreements are used in exploitation collaborations, thus executing
the already existing knowledge. Nevertheless, these collaborations have to overcome a greater
knowledge distance in comparison to licensing agreements between companies from the same
sector. In other words, executing the already existing knowledge requires the competence to
adapt the knowledge from outside one’s own industry sector into the existing process.
Acquisitions occur if the collaborations show an exploration motivation, and thus focus on the
generation of new knowledge. This collaboration form shows a higher integration of resources
and competences of the involved companies, or industry sectors, as a more intense cooperation is
needed to generate new knowledge based on a joint development process. Strategic alliances
dominate the collaboration forms and follow a coupled process to execute already existing
knowledge (exploitation). The companies involved in strategic alliances seem to integrate
specific assets into the development process without a higher degree of overall integration, thus
remaining separate as companies. In contrast, joint ventures, which show a higher level of
integration due to the establishment of a joint entity, occur in a coupled process focusing on
exploration. Due to the generation of new knowledge, a more intense cooperation is required as
the resources and competences of distinct industry sectors indicate a higher level of competence
complementarity.

Discussion
Cross-industry collaborations arise at the interface of the food and pharmaceutical sectors, and
the companies identified in the present study seem to cope differently with the upcoming
challenge of competence gaps. While the selected food companies show multifaceted crossindustry activities, the selected pharmaceutical companies seem to focus on the core competence
of their home sector. As a result, the pharmaceutical companies are more active at the front end
of the value chain, focusing on research and delivering their products to food companies that
launch the emerging borderline products due to their higher expertise in consumer marketing.
The analysis of cross-industry collaborations of the food and pharmaceutical sectors reveals a
higher intensity of the companies from the food sector in cross-industry collaborations towards
the emerging inter-industry segment of functional foods. While the companies of the food sector
seem to try to internalise the missing research competences, for example with joint ventures
focusing on collaborative research, the companies of the pharmaceutical sector on the other hand
seem to overcome their competence gap in consumer marketing strategies by selling the
respective ingredients to food companies strong in consumer marketing.
Convergence can be assessed using different cross-industry collaboration forms such as strategic
alliances or joint ventures, especially as with a higher number of competitors—due to the
involvement of different sectors—higher rates of collaborations appear (Eisenhardt and
Schoonhoven 1996). The selected companies from the food and pharmaceutical sectors show
differences in their intensity of using distinct collaboration types. Recent literature emphasises
that multiple simultaneous collaborations between different companies is an ubiquitous
phenomenon (Wassmer 2010), while different forms such as strategic alliances or joint ventures
occur at the same time. Borderline products arise from companies with a high intensity of crossindustry activities as well as from those showing a lower intensity. However, the food companies
dominate the launch of borderline products, such as functional foods or dietary supplements, into
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the consumer market. This supports the classification of the food sector as being market oriented
(Bröring 2005) in contrast to the research-intensive pharmaceutical sector (Howells, Gagliardi,
and Malik 2008).
With regard to the occurrence of cross-industry collaboration forms targeting the inter-industry
segment over time, the case study indicates a series of collaborations showing at first a high level
of integration towards subsequently lower levels, thus an evolution from high level of integration
to lower levels. In other words, first acquisitions, second joint ventures, third strategic alliances
and fourth licensing agreements emerge. Furthermore, acquisitions and ventures are more likely
to be used for collaborations focusing on exploration while in contrast strategic alliances and
licensing agreements are more likely to be used for collaborations focusing on exploitation.
Thus, first exploration followed by exploitation collaborations occur, supporting the results from
a study in the biotechnology sector (Rothaermel and Deeds 2004). The outcomes of the
collaborations with different motivations (exploration vs. exploitation) build on each other. In
other words, based on the exploration collaborations focusing on joint research and development,
exploitation collaborations to launch products are more likely to occur.
Earlier studies on the comparison of exploitation and exploration collaborations indicate a more
frequent occurrence of exploitation collaborations, for instance due to lower resource
requirements (Koza and Lewin 1998; Rothaermel and Deeds 2004). In contrast, the study at hand
shows a higher amount of exploration (46) than exploitation (35) collaborations. Because a large
distance between the traditional fields has to be overcome in collaborations in converging
industries, it seems that first a joint research background must be established based on extensive
exploration collaborations before exploitation collaborations can be used to execute the
knowledge generated in exploration collaborations.

Conclusion
The present paper enhances the literature on evaluating convergence to analyze the rapid market
changes in emerging sectors, such as the area of functional foods. Although recent scientific
publications cover approaches for measuring convergence focusing on industry segments, the
study at hand complements these studies while using an approach to scrutinise convergence on a
company level based on the two determinants of motivation and industrial scope of
collaboration.
Practical implications arise around the possibility for companies to use this research framework
with publicly available data to analyze their direct competitive environment. In doing so, based
on the identified collaborations, the future market fields of competitors can be determined, such
as the joint venture between Nestlé and Chi-med planning products for gastrointestinal health,
for example. Furthermore, new competitors from other industry sectors can be identified. In
addition, possible partners for collaborations in a certain research area as well as the appropriate
type of cross-industry collaboration can be chosen.
Besides the advantage of availability of the databases used in this study, internal activities that
are not published are neglected. Although the study at hand may not cover all collaborations, the
data set may be of a higher objectivity due to the publicly available sources. Further studies
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could concentrate on a concurrent analysis of using publicly available data and internal
information, derived for example through expert interviews. Due to the small sample of cases,
future studies could concentrate on a broader sample and could use examples from other
industrial areas as well.
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Appendix A
Table A1. Summary of Used Terminology
Industrial scope of collaboration
Outside-in
The outside-in process encompasses the integration of resources and
competences into the development from other industry sectors.
Inside-out
The inside-out process focuses on the externalization of assets towards other
industry sectors.
Coupled process
The coupled process incorporates both the internalization of external assets
as well as the externalization of internal assets.
Motivation of collaboration
Exploration

Exploration collaborations aim to explore new opportunities focussing on
longer-term competitive advantage.
Exploitation
Exploitation collaborations aim to execute existing knowledge
concentrating on short-term commercialization.
Type of interdependency
Reciprocal
Reciprocal interdependency describes a joint development using resources
and competences from both partners.
Discrete
Discrete interdependence describes collaborations with decisions made
independently by the partners.
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Figure B1. Emerging inter-industry segment between the food and pharmaceutical sectors.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

98

International Food and Agribusiness Management Review
Volume 19 Issue 2, 2016

Product and Marketing Innovation in Farm-Based Businesses:
The Role of Entrepreneurial Orientation and Market Orientation
Omid Mirzaeia Eric T. Micheelsb and Andreas Boeckerc
a

b

PhD Student, Assistant Professor, Department of Bioresource Policy, Business and Economics
University of Saskatchewan, Room 3D34, Agriculture Building, 51 Campus Drive,
Saskatoon, Saskatchewan S7N 5A8, Canada
c

Associate Professor, Department of Food, Agricultural and Resource Economics
University of Guelph, J.D. MacLachlan Bldg. Room 323, Guelph, Ontario N1G 2W1, Canada

Abstract
Successful firms are able to meet changing consumer needs through adopting new products,
services and unique marketing mixtures. Using structural equation modeling, we examined the
role of entrepreneurial and market orientation on the effectiveness of new product sales and the
utilization of marketing channels among farm-based businesses in Ontario, Canada. We also
investigated the relationship between perceived environmental turbulence and the use of strategic
resources. Findings show that Ontario agri-businesses who are entrepreneurial and market
oriented are more likely to adopt new and/or significantly improved products and services while
using multiple marketing channels. Furthermore, it was shown that environmental turbulence
increases the degree of entrepreneurial and market orientation in these firms.
Keywords: entrepreneurial orientation, market orientation, new product sales, marketing
channels, agribusinesses, farms



Corresponding author: Tel: + 1.306.250.9008
Email: O. Mirzaei: omm718@usask.ca
E. T. Micheels: eric.micheels@usask.ca
A. Boecker: aboecker@uoguelph.ca

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

99

Mirzaei, Micheels, and Boecker

Volume 19 Issue 2, 2016

Introduction
There is a growing trend among innovative agricultural firms to differentiate their production
and move away from the commodity markets (Hu, Batte, Woods and Ernst 2012). The growth of
local and alternative markets signal an increased search for and use of marketing innovations
(Beckie, Kennedy and Wittman 2012). However, as more firms become aware of the
opportunities that are present in direct and alternative markets, the value due to the ‘newness’ of
the innovation is attenuated and firms that continue to market their products through these
channels will need to innovate in other ways. While the direction of innovative activity will
depend on firm resources and the balancing of the risk with the opportunity, the type of
innovation often falls into four broad categories: product, process, positioning, and
organizational innovations (Baregheh, Rowley, Sambrook and Davies 2012). What resources
must be developed within the firm to be successful in these environments? In these increasingly
competitive market spaces, success may depend on the firm’s ability to successfully scan the
environment in search of new opportunities.
Within competitive markets, different firms may develop varied resources and employ diverse
strategies in the search for profit (Alvarez and Busenitz 2001; Leiblein 2011). As a result,
innovative and proactive firms may attempt to adopt new or significantly improved products and
services through new product development processes. While large food processing firms may
play a greater role in food product innovations, small and medium sized enterprises also devote
time and other resources to the development of new products (Avermaete et al. 2003).
Regardless of firm size, recent research has shown that market oriented food firms have greater
levels of success in new food product development (Gellynck et al. 2012; Johnson, Dibrell, and
Hansen 2009). The search for new opportunities and the subsequent development of new
products suggests that an entrepreneurial orientation may also contribute to innovation success
(Ireland, Hitt and Sirmon 2003; Webb et al. 2010) The successful introduction of new products
into competitive markets may lead to greater profitability for innovative firms. By responding to
market information on perceived customer needs, innovative and proactive firms are able to
develop new products or marketing methods as a means of improving firm performance through
new sales growth.
The purpose of this paper is to examine how market awareness along with firm proactiveness
and innovativeness, measured using previously tested measurement scales, effect the amount of
sales generated by new products and the number of outlets through which production is
marketed. Using a structural equation model and data from a 2013 survey of farmers in Ontario,
this paper examines the importance of a market orientation and entrepreneurial orientation for
firms utilizing direct and alternative methods to market agricultural production. As markets
evolve to meet the changing tastes and preferences of consumers, the type of resources necessary
to profit in these highly competitive markets may change as well. One form this change may take
is for competitive markets, to become more highly localized, therefore being able to anticipate
trends in the market may be a valuable resource for firms hoping to develop customer loyalty and
increased sales. The nature of competition in local markets may also differ, and may be more
about quality and cooperation than price (Bloom and Hinrichs 2010; Wilhelmina et al. 2010).
This change may provide agricultural firms with the opportunity to improve performance as
research has shown that in other industries, firms that are aware of opportunities and are able to
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respond to these opportunities have better performance outcomes (Rauch et al. 2009; Renko,
Carsrud, and Brännback 2009).
However, research about how awareness and responsiveness factor into firm-level decisions
within an agri-food context to inform industry and policy makers has thus far been limited. This
paper examines how a market orientation and an entrepreneurial orientation effect new product
development success, measured as a percent of sales from new products, and the number of
marketing channels utilized by direct and alternative marketers in Ontario. Few studies have
examined the effects of an entrepreneurial orientation and a market orientation on innovation
success concurrently. Notable exemplars from outside agriculture are Baker and Sinkula (2009)
and Hong, Song and Yoo (2013). McElwee and Bosworth (2010) note, the innovation process
for agricultural firms is quite different from that of larger industrial firms. Consequently, this
research provides valuable insight to the factors associated with innovation success for food
product firms. Moreover, we account for environmental turbulence, as well as the degree of
perceived competition and firm size, on the relationship between a market orientation and an
entrepreneurial orientation on firm-level innovation.
In our results, we find that firms that scan the market for opportunities and who are proactive and
innovative earn a greater percentage of sales from new products. Moreover, the results of our
model show that market oriented, proactive and innovative firms are more likely to market their
production through a wider array of marketing channels, and that this result is moderated by firm
size. The perceived level of competition (as measured by the number of close competitors) is not
found to moderate any of the hypothesized relationships. These findings are important as an
increasing number of innovative and entrepreneurial farm businesses are operating outside of the
traditional commodity framework. Within such markets, a market orientation is a powerful
resource as it enables the firm to become aware of opportunities to provide superior value for
consumers.
This paper will be presented as follows. First, we review the literature on product and marketing
innovations as well as on firm orientation towards strategic decision-makings (entrepreneurial
orientation and market orientation). Second, we develop a conceptual model to show the
relationships between strategic orientations (entrepreneurial orientation or market orientation),
perceived environmental turbulence, the number of close competitors, the number of marketing
channels and the degree of improvement in NPS (new product sales). Hypotheses are presented
for each relationship. Third, we explain the research methodology and the results of the path
analysis, and finally we discuss our findings. We finish by suggesting some managerial
implications and directions for future research.

Literature Review and Model Development
The search for new opportunities is often the result of a need for the manager to improve
performance relative to prior outcomes (Levinthal and March 1993). Within agricultural
production, this search often leads to new processes by which the same output is produced more
efficiently (Bultena and Hoiberg 1983; Diederen, Meijl, and Wolters 2003; Tepic et al. 2012) or
to the development of new products or markets (Boehlje, Gray, and Detre 2005; Brandth and
Haugen 2011; Vogel 2012). For farmers in Ontario, the growth in interest in local production
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(even if it is unverified) (Dodds et al. 2013; Smithers, Lamarche, and Joseph 2008) provides an
opportunity for farmers to take advantage of in direct and alternative marketing channels to
improve performance. If more producers develop methods to meet the needs of this segment of
consumers, firms may no longer be able to rely on the value of the newness of the purchase
experience to create differentiated space between themselves and rival firms. If this occurs, farm
businesses may need to further differentiate their production from other vendors who participate
in direct and alternative markets (Adams and Salois 2010; Bond et al. 2008).
As marketing environments for agricultural products evolve, firms who hope to outperform
rivals—or even to meet their own aspiration levels—must continue to adapt in order to
successfully navigate the competitive landscape. This second level of innovation (the first level
being the choice to sell production via direct and alternative markets) may require a higher
degree of information than the initial innovation. As this type of change seeks to set one’s
production apart from other producers operating in similar markets, this likely entails some form
of innovation, which may include product or process innovations (Oke, Burke and Myers 2007).
Research has shown that innovation success is a function of customer awareness (Ngo and
O’Cass 2012) and proactiveness (Narver, Slater and Maclachlan 2004) and that radical
innovation is positively related to expected future performance (Verhees, Meulenberg and
Pennings 2010). More recently, Hong, Song, and Yoo (2013) find that market oriented and
entrepreneurial firms in manufacturing and IT sectors have higher success rates in terms of new
product development. In the following sections, we review the literature on the factors found to
lead to greater success in product and marketing innovations and develop several hypotheses to
test the relationships between these factors and innovation success within a sample of Ontario
farm businesses utilizing direct and alternative marketing channels.
Entrepreneurial Orientation
Previous researchers have classified entrepreneurial firms as those who are proactive, innovative,
and willing to take risks (Covin and Slevin 1989; Wiklund 1999). Similarly, Miller stated that
entrepreneurial firms are those that “…engages in product market innovation, undertakes
somewhat risky ventures, and is first to come up with 'proactive' innovations, beating
competitors to the punch” (Miller 1983, 771). While there remains a debate as to whether an
entrepreneurial orientation is a reflection of firm behavior or an attitude of the manager (Miller
2011), several research studies have shown that firms with an entrepreneurial orientation do have
better performance outcomes (Grande, Madsen and Borch 2011; Naldi et al. 2007; Rauch et al.
2009).
When searching for new areas in which to compete, firms who have a more developed
entrepreneurial orientation may more quickly and more accurately scan the environment for new
opportunities (Lumpkin and Dess 2001). Recent work using data from Spain shows that
proactivity and risk taking are positively related to the number of new ideas generated from
inside the firm, but not to the adoption of existing innovations (Pérez-Luño, Wiklund and
Cabrera 2011). Research has also shown an entrepreneurial orientation may be an effective
structure for new product development in agribusinesses (Martinez and Poole 2004). Within
competitive markets—such as local farmers markets—proactive and aggressive postures may
lead to greater success in new product marketing (Engelen et al. 2014).
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However, ownership structure may play a role in the nature and degree of risks that firms are
willing to take. Research has shown that family-owned firms with an entrepreneurial orientation
that take on risks do so with negative performance outcomes as a result (Naldi et al. 2007). In
other contexts, however, entrepreneurial firms that are willing to take risk are more successful in
new product development (Busenitz and Barney 1997). Research has also shown that
entrepreneurially oriented firms tend to use marketing functions differently than less
entrepreneurial firms (Morris, Schindehutte and LaForge 2002). In general, when facing dynamic
environments, firms develop a broad range of new products and utilize marketing tools and
procedures that are more customized to the relevant market (Morris et al. 2002).
The concept of an entrepreneurial orientation may be highly applicable to direct marketers of
agricultural products. While farms that sell their production through direct and alternative
markets have differentiated their production from traditional production, they also must compete
with other direct marketers. One method of competition is through the development of new
products (Guthrie et al. 2006). Proactive firms may be more inclined to develop new products to
differentiate themselves from other sellers in a particular market. Similar to other industries,
success in the development of new products among direct and alternative markets is not
guaranteed. Extant research shows that there is a positive correlation between entrepreneurial
orientation and new product development success (Busenitz and Barney 1997; Drucker 1984;
Pérez-Luño et al. 2011).
Previous research has indicated three fundamental characteristics of entrepreneurial oriented
firms, including innovativeness, risk taking, proactiveness (Covin and Slevin 1989; Miller 2011;
Rauch et al. 2009). Although these dimensions may lead to different innovative outcomes and
could be modeled as individual components (Miller 2011), a synergic combination of these
factors can lead to new ideas (Lumpkin and Dess 1996). Therefore, in this research, we have
defined entrepreneurial firms as ones who are innovative, proactive and willing to take on risk.
Based on the review of the literature, we propose:
H1. An increase in entrepreneurial orientation leads to higher levels of new product
sales for Ontario farmers.
H2. An increase in entrepreneurial orientation leads to an increase in the number of
marketing channels used by Ontario farmers.
Market Orientation
Two distinct streams emerge when reviewing the market orientation concept. A market
orientation has been defined as both a behavioral function (Jaworski and Kohli 1993) and an
organizational culture of the firm (Slater and Narver 1995). Jaworski and Kohli (1993) define a
market orientation as those actions within the firm that lead to the generation and dissemination
of market intelligence related to customers’ needs—either their present or future needs—by all
departments of the organization and the firm’s responsiveness to this information. Those that
view a market orientation as an organizational culture (i.e. Slater and Narver 1995) suggest that
market oriented firms foster an environment within the firm that leads to suitable actions in order
to create superior value for the customers and consequently, better performance of the firm.
Within Narver and Slater’s (1990) definition of a market orientation is the focus of customer
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needs as well as competitor responses to the perceived needs of the market. Common within
these somewhat divergent definitions is the focus on the customer and the needs that the firm
could meet through their product offerings.
Innovation-based entrepreneurship, which is focused on novel marketing procedures and new
product development, has been used to explain firm performance in localized markets (Bloom
and Hinrichs 2010). For example, existing research shows a significant relationship between
market oriented firms and the degree of their success in new product development (Carbonell
and Rodriguez Escudero 2010; Cheng and Krumwiede 2012; Im and Workman Jr. 2004; Narver
et al. 2004). For firms who are seeking to create new products, which may help differentiate their
offerings from competing firms, a market orientation has been shown to have a positive effect on
new product development as it enables and allows firm to become acutely aware of customer
needs and the opportunities that are present in the market (Hurley and Hult 1998). Market
oriented firms are more efficient in the new product development process because they are able
to more accurately and quickly realize the present (and future) needs of customers. This
knowledge may lead to greater effectiveness for proactive firms using explorative learning to
discover opportunities for new products (Yannopoulos, Auh and Menguc 2012).
As in many industries, firms can either proactively seek out new areas for improvement, or they
may react to first-movers who have previously identified the opportunity. The decision to
proactively seek out new opportunities or to react to market changes (or even to do nothing at
all) depends on the priorities of the firm and there will likely be firms that fall within all of these
categories in many industries. For example, Johnson et al. (2011) find that food processing firms
cluster around three divergent ideas: small but differentiated firms, lifestyle firms, and large,
aggressive firms that focus on costs. Firms operating in direct and alternative markets would
likely fall within the first two of Johnson et al.’s (2011) clusters. For these firms, proactively
seeking out market needs and developing products to meet these needs may lead to greater
success as this has been shown to lead to higher levels of new product success across a variety of
industrial classifications (Narver et al. 2004). More recently, Hong, Song, and Yoo (2013) found
that a market orientation has a significantly positive effect on the effectiveness of the
development and marketing of new products within manufacturing and IT sectors in Korea.
Research has also shown that a market orientation be an important resource for agricultural
firms. For example Gellynck et al. (2012) find that small and medium sized enterprises in
traditional food markets with a more highly developed market orientation invest in product
improvements and seek out new markets. Grunert et al. (2010) find that decision makers
operating in more competitive environments are more market oriented, likely as a competitive
response to meet the divergent needs of their customers. However, Johnson, Dibrell, and Hansen
(2009) find that a market orientation only lead to improved performance through the relationship
between interfunctional coordination and innovation.
While some firms may be more market oriented than others, the concept of a market orientation
applies to all firms regardless of the industry in which they operate. Agricultural firms, especially
those who operate in direct and alternative markets, need to be aware of current and future needs
of customers as well as the means by which current and future competitors could meet these
needs. As a result, it will be beneficial to consider the concept of a market orientation as a
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continuum rather than just the presence or absence of it in a firm (Kohli and Jaworski 1990).
Based on our review of the literature and the definition of a market orientation, we believe that
there should be a direct relationship between market orientation and new product sales.
Therefore, our third and fourth hypotheses state that:
H3. An increase in the market orientation of firms will be associated with higher levels of
new product sales.
H4. An increase in the market orientation of firms will be associated with the number of
marketing channels used by Ontario farm businesses.
Environmental Turbulence
Environmental turbulence refers to competitive uncertainties stemming from the environment,
specifically as it relates to new customers, new competitors, and new technologies (Jaworski and
Kohli 1993). Previous research has shown that within more stable environments, firms that are
more reactionary (and therefore less proactive) may outperform those who continue to search for
new opportunities (Covin and Slevin 1989). Within environments characterized by higher levels
of turbulence, research has shown that bold actions by managers are needed to meet the changing
needs of customers (Calantone, Garcia, and Dröge 2003). Achrol (1991) suggests that firms
operating in dynamic and segmented markets may utilize a high degree of product innovation in
order to quickly find products that meet the current needs of the market.
It has been suggested that greater levels of uncertainties in the environment require a more
entrepreneurial posture in order to overcome environmental ambiguities (Achrol, 1991; Covin
and Slevin, 1989). Previous research has shown there is a strong direct relationship between
environmental turbulence and entrepreneurship (Davis, Morris, and Allen 1991; Engelen et al.
2014). Within turbulent environments, firms with a more proactive posture may see improved
performance due to their ability to proactively scan for and respond to new opportunities
(Engelen et al. 2014). It has been suggested that an entrepreneurial orientation is essential for
businesses which operate in uncertain environments because there are several abnormal
situations in these environments and an entrepreneurial posture enables the firm to be more
effective in these situations (Miller 1983). Droge, Calantone, and Harmancioglu (2008, 275)
suggest that “a proactive orientation may be more necessary for success in highly competitive,
hostile markets than in markets where competition is weak.” Conversely, in less competitive
environments, a defensive posture may lead to greater performance.
A market orientation may also be more important in turbulent environments (Menguc and Auh
2006). Even within turbulent environments, market oriented firms are able to better manage
existing environmental uncertainty through their ability to identify and respond to changing
needs of the market (Jaworski and Kohli 1993). Perhaps as a result of this capability of market
oriented firms (Day 1994), research has found a strong relationship between environmental
turbulence and market orientation (Langerak 2003; Ottesen and Grønhaug 2004). These results
suggest a strong relationship between environmental turbulence and entrepreneurial and market
orientation. Thus, we propose the following hypotheses:
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H5: An increase in perceived environmental turbulence leads to higher levels of
entrepreneurial orientation among Ontario farmers.
H6: An increase in perceived environmental turbulence leads to higher levels of market
orientation among Ontario farmers.
Based on the hypotheses mentioned above, we propose an investigation of the following model.
In this model, environmental turbulence is seen as a key factor in determining the need for firms
to develop a market orientation or an entrepreneurial posture (Covin and Slevin 1989). In
addition, it has been assumed that firms which have two strategic resources—entrepreneurial
orientation and market orientation—will perform better in new product sales and utilize a larger
number of marketing channels. Figure displays the conceptual model of our study.

Figure 1. Conceptual Model

Research Methodology
Sample and Data Collection
A survey of farmers in Ontario was conducted in 2013 in order to gather information on
alternative marketing strategies and farm performance. The questionnaire was developed in
consultation with members from Agriculture and Agri-Food Canada and was administered by
IPSOS Agriculture and Animal Health in April and May of 2013. IPSOS was contracted to
deliver 400 completed responses from their proprietary list of farmers in Ontario. In order to
compensate producers for their time, respondents were paid $20 to complete the survey, with
payment administered by IPSOS Agriculture and Animal Health.
Along with questions on farm and farmer characteristics (size, years in operation, education, etc.)
the questionnaire asked respondents to provide information on the types of products produced
and the amount of production marketed through various channels. Additionally, the respondents
were asked to respond to several multi-item Likert and rating scales which measured their level
of market orientation, entrepreneurial orientation, and environmental turbulence. These scales,
while initially developed to examine similar issues in different industries, were modified to fit an
agricultural audience.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Table 1 shows detailed descriptive information of respondents based on their annual gross sales.
All respondents representing a farm operation with at least $10,000 annual gross sales qualified
to participate. This excluded almost twenty-four percent of Ontario farms from participation but
included farms whose operators have at least the intention to generate a significant share of
household income from farming. The distribution of respondents across sales brackets is shown
below, along with the shares from the farm census, only including operations with annual sales
of $10,000 or higher. In addition, firms’ ownership structure is provided in Table 1. We assumed
five different types of ownership plus an additional category including any other possible types
of ownership structure they might have. The table represents a total of 405 respondents, which
includes both direct and indirect marketing Ontario farm businesses. We conducted our model
based on 151 of respondents which were involved in direct marketing in order to sale their
products.
Table 1. Profile of responding agri-businesses in Ontario, Canada
Characteristics of respondents

Percentage of full sample
(%) – 405 firms

Percentage of direct marketers
(%) – 151 firms

Annual Gross Sales
$10,000 to $24,999

15.3

24.5

$25,000 to $49,999

13.1

15.9

$50,000 to $99,999

10.9

13.2

$100,000 to $249,999

18.3

17.9

$250,000 to $499,999

16.3

13.2

$500,000 to $999,999

12.8

4.6

$1 million and over

13.3

10.6

Sole Proprietorship

38.8

39.1

Family-owned corporation or Ltd. company

33.1

27.2

7.9

9.3

18.0

22.5

Corporation with non-family investors

1.0

1.3

Other (e.g., joint venture, trust)

1.2

0.7

Ownership Structure

Partnership with a written agreement
Partnership without a written agreement

Measurements
All multi-item measures were based on 7-point Likert scales, from 1 (strongly disagree) to 7
(strongly agree). All of the scales that we have used in our study were adapted from the extant
literature. The adaptation contained subtle changes which make that more applicable to farm
businesses in Ontario, Canada. The reliability of the scales is investigated by calculating
composite reliability and Cronbach’s alpha measures. Moreover, convergent and discriminant
validity is investigated using the Fornell and Larcker (1981) methodology on AVE (average
variance extracted) of latent variables.
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Entrepreneurial Orientation (EO)
Based on the actual conditions farm businesses are facing in Ontario, we utilized an eight-item
semantic differentiation scale which was developed by Covin and Slevin (1989) to measure
entrepreneurial orientation (EO) of the firm. This scale examines managerial proactiveness,
innovativeness, and competitive aggressiveness. The EO scale has a relatively high coefficient
alpha and the items all have high item-to-total correlations (all above 0.45). The questions are
presented in Appendix. This scale has been used in prior studies in order to capture the degree of
entrepreneurial orientation in a firm and/or organization (Hansen et al. 2011; Wiklund and
Shepherd 2005).
Market Orientation (MO)
The market orientation of the farm businesses was measured using a scale which had been
developed by Narver and Slater (1990). The scale measures the importance of customers and
competitors in the search for opportunities. On average, respondents tended to agree with the
measurement items. The scale has a high coefficient alpha and the item-to-total correlations (all
above 0.40), which indicates that the majority of the variance is attributed to the scale itself, not
random error. The questions are presented in detail in the Appendix. This scale has also been
used in previous studies as a measurement tool of the level of market orientation of firms (Hong
et al. 2013; Johnson et al. 2009).
Perceived Environmental Turbulence (TURB)
The perceived level of environmental turbulence is measured using a scale first developed by
Jaworski and Kohli (1993). This scale addresses perceived changes in customers, competitors,
and technology. Overall, the scale exhibits good composite reliability of 0.79, whereas the
recommended cut-off is 0.70. The questions are presented in the Appendix. This scale, and its
revisions, have been used frequently in other studies to predict environmental turbulence and its
dimensions (Calantone et al. 2003; Slater and Narver 1994).
New Product Sales (NPS)
Effectiveness in new product development depends on a new products’ share in total gross sales
of the firm. Hence, we assumed that effectiveness of new product developments will be reflected
eventually in total sales of the firm. As a result, we asked respondents about the percentage of
their total gross sales which has originated from new and/or significantly improved products and
services that had been introduced in 2010 or later. Given the range, we categorized the responses
into five categories (NPS<=5%; 6%<=NPS<=15%; 16<=NPS<=30%; 31%<=NPS<=50%;
NPS>=50%). Descriptive statistics for NPS is represented in the Results and Discussion section.
NPS was a numerical variable, hence, it was standardized by using the Z-Score technique. We
use the standardized new product sales, ZNPS, as an indicator of the NPS variable. By this way,
we could measure the level of effective new product sales in our sample agri-businesses.
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Number of Marketing Channels (NMC)
Respondents were asked about the number of marketing channels they have used to sell their
final products—either direct or indirect. In order to simplify the model, we have assumed that
farm businesses that use various marketing channels are more likely to create a unique and novel
marketing mix. Since NMC was a numerical variable, it was standardized using the Z-Score
technique. The standardized number of marketing channels, ZNMC, is used as an indicator of
NMC construct.
Scale Reliability and Validity
Construct Reliability
Internal consistency refers to the correlation between a construct and its indicators. As a basic
rule, a reliable construct should be highly correlated with its indicators. Cronbach’s alpha is the
main indicator which determines internal consistency. Basically, Cronbach’s alpha values or a
composite reliability value of 0.70 or higher are considered adequate (Cronbach 1951; Nunnally
1978). We used both composite reliability and Cronbach’s alpha to investigate the scales’
reliability.
Table 2 below shows Cronbach's alpha values and composite reliability of all factors were above
0.70. As a result, we assume that our constructs are internally consistent.
Table 2. Constructs' reliability indicators (Cronbach's alpha and composite reliability)
Latent Variables
Entrepreneurial Orientation

Composite Reliability
0.87

Cronbach’s Alpha
0.84

Market Orientation

0.95

0.94

Number of Close Competitors

1.00

1.00

Number of Marketing Channels

1.00

1.00

New Product Sales

1.00

1.00

Perceived Environmental Turbulence

0.78

0.68

Construct Validity
Construct validity refers to the degree that indicators measure the related construct (Churchill, Jr.
1979; Mackenzie, Podsakoff, and Podsakoff 2011). Generally, we should consider two different
types of validity: convergent validity and discriminate validity (Bryant 2000; Clark and Watson
1995). Both types of scale validity were examined using Smart-PLS1 (Ringle, Wende, and Will
2005).
1

We used Partial Least Squares technique to conduct a structural equation modelling (PLS-SEM). Comparing to
covariance-based SEM, PLS-SEM allows us to work with small samples and it also works well with non-normal
data (Joseph F. Hair, Sarstedt, Pieper, & Ringle 2012).
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Convergent Validity
Convergent validity refers to the degree of correlation between a latent variable and its indicators
(observed variables). Hulland (1999) suggested that if the average variance extracted (AVE) for
a construct is greater than 40 percent, it means that the convergent validity of a construct is at a
satisfactory level. In other words, selected indicators for a construct should cover at least 40
percent of its variance to measure the construct properly. Therefore, the cut-off value of AVE in
our research was 0.4.
Table 3 below shows the AVE value of the constructs in our research. The calculated AVE for
three variables, including the number of close competitors, number of marketing channels, and
new product sales, is 1. The reason is the aforementioned variables are not latent constructs, but
rather numerical items which have been created to measure the corresponding variables.
Discriminant Validity
Fornell and Larcker (1981) depicted that discriminant validity refers to how well a construct
correlates highly with its indicators rather than other constructs. In other words, there should be
minimal overlap between constructs which would indicate that each construct measures a
singular concept. Fornell and Larcker (1981) indicate that discriminant validity will be
acceptable when the square root of average variance extracted for a construct is higher than its
correlations with all other constructs. Table 4 below compares square root of AVE for each
construct with the correlation between constructs in our research. It shows that the latent
variables under consideration here have acceptable levels of discriminant validity. Note that
diagonal elements show the square root of AVE for latent variables.
Table 3. Average variance extracted of constructs
Latent Variables
Entrepreneurial Orientation

AVE
0.51

Market Orientation

0.58

Perceived Environmental Turbulence

0.42

Number of Close Competitors

1.00

Number of Marketing Channels

1.00

New Product Sales

1.00

Table 4. Discriminant Validity of Constructs
MO

EO

EO
0.72

TURB

NCC

MO

0.31

0.76

TURB

0.53

0.29

0.66

NCC

0.13

0.15

0.11

1.00

NMC
NPS

0.30
0.26

0.35
0.26

0.19
0.28

0.04
0.11

NMC

NPS

1.00
0.24

1.00

Note. Diagonal displays square root of AVE, off diagonals are correlations.
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Estimation Method
Structural Equation Modelling (SEM) is used to estimate the suggested conceptual framework
that is represented in Figure . SEMs are causal modelling approaches in theory examination
which allow for testing causal effects among both latent and measured variables. There are two
types of SEMs: covariance-based structural equation models (CB-SEM), and partial least squares
structural equation models (PLS-SEM). While both are used to test causal relationships and test
theory, they are different based on their statistical viewpoint, the way they approach to the final
solution, and the assumptions they make (Hair, Ringle, and Sarstedt 2011). CB-SEM attempts to
reproduce the variance-covariance matrix among measured variables in a way that the difference
between actual and modelled variance-covariance matrices is minimized. On the other hand,
PLS-SEM tries to minimize the residual of endogenous variables’ variances (Hair et al. 2011)
provided the fact that in SEMs (in both types) researchers attempt to explain endogenous
variables’ variances and estimate exogenous variables’ variances. Generally, when compared to
CB-SEM, PLS-SEM is less restrictive with regard to the assumptions of normality of
distributions, minimum sample size, and maximum model complexity (Hair et al. 2011).
Using non-experimental data, it is likely that underlying assumptions of CB-SEM are violated. In
this study, testing the normality for some of our measured variables e.g. number of close
competitors and number of marketing channels showed that they are not distributed normally.
Moreover, our sample size is small comparing to the number of estimating parameters2 and it
does not meet the minimum criteria to conduct CB-SEM. Therefore, we conducted PLS-SEM
which is an alternative method and leads to more accurate results when these assumptions are
violated. Unlike covariance-based structural equation models, there is no model-based goodness
of fit measure for PLS structural equation models (Hair et al. 2011; Henseler and Sarstedt 2013).

Results
Descriptive Statistics
Table 5 shows the distribution of direct marketing respondents based on the share of their total
gross sales that originated from their new or significantly improved products. Based on these
results, it seems that most of our sample businesses generate a majority of their sales from the
marketing of existing products. However, a significant proportion—almost twenty percent—
generates more than 16% of their sales from new products.

2

As a rule of thumb, minimum number of respondents required for CB-SEM is the number of estimating parameters
multiplying by 10.
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Table 5. Descriptive statistics for NPS during 2012 among direct marketers
Frequency
49

Missing Data

Percent
32.5

Valid Percent
32.5

Cumulative Percent
32.5

5% or less

28

18.5

18.5

51.0

6% to 15%

42

27.8

27.8

78.8

16% to 30%

23

15.2

15.2

94.0

31% to 50%

4

2.6

2.6

96.7

51% or more

5

3.3

3.3

100.0

151

100.0

100.0

Total

Secondly, we have categorized marketing channels in which our respondents sell their products
into two categories: direct marketing and indirect (alternative) marketing. In total, 151
respondents were involved in direct consumer marketing (on-farm market, roadside stand,
farmers’ market, CSA, online store, informal farm gate selling, delivery service, etc.).
Hypotheses Tests
A path analysis of the conceptual model presented in Figure was conducted using Smart PLS
(Ringle et al. 2005). Table 6 presents the test results for each hypotheses at the 95% confidence
level (α = 0.05). At this level, we have accepted only those hypothesizes for which t-values are
greater than 1.96. Hence, six of seven proposed propositions are statistically significant. Figure 2
shows the final tested model along with the coefficients for each proposed relationships.
Table 6. Results of hypotheses tests
Hypothesis

Path

Coefficient

T-Value

Standard Error

Result

H1

EO  NPS

0.203

2.249

0.090

Supported

H2

EO  NMC

0.215

2.174

0.099

Supported

H3

MO  NPS

0.194

2.025

0.096

Supported

H4

MO  NMC

0.286

3.488

0.082

Supported

H5

TURB  EO

0.528

7.870

0.067

Supported

H6

TRUB  MO

0.291

2.770

0.105

Supported

R-squared Values: EO = 0.279; MO = 0.084; NMC = 0.166; NPS = 0.103
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Figure 2. Final Tested Model
Entrepreneurial Orientation, New Product Sales, and Number of Marketing Channels
The first two hypothesizes predicted a positive relationship between entrepreneurial orientation
and new product sales and also between entrepreneurial orientation and the number of marketing
channels. The results of the path analysis (Table 6) support our first hypothesis (H1) at the 95%
confidence level. Hence, the entrepreneurial orientation of a firm has a positive effect on its
growth in new product sales (0.20, t-value > 1.96). This result can be interpreted as a one-unit
increase in the EO latent factor would lead to a 0.20 standard deviation increase in the NPS
variable. H2 is supported as well. (0.21, t-value > 1.96). Here, a one-unit increase in the EO
factor score would correspond to a 0.21 standard deviation increase in the number of marketing
channels used by the farm business.3
Market Orientation, New Product Sales, and Number of Marketing Channels
Hypotheses 3 and 4 predicted a positive relationship between market orientation and new
product sales and also between market orientation and the number of marketing channels. Based
on Table 6, there is a significant positive relationship between a firm’s market orientation and
growth in new product sales (0.19, t-value > 1.96). It means more market orientated firms have
greater levels of new product sales as measured through the percentage of sales generated
through new products. Here, the estimate of 0.19 would mean a one-unit increase in the MO
factor score would mean a 0.19 standard deviation increase in new product sales by the farm
business. 4 Therefore, H3 is supported. Furthermore, as we expected, there is a positive
3

As the NPS variable is a Z-score, a parameter estimate of 1 would be interpreted as such: a one-unit change in the
latent variable would be associated with an increase in NPS equal to one standard deviation from the mean. An
estimate of 2 would correspond to a two standard deviation increase from the mean.
4
Other estimates on paths to NPS and NMC can be interpreted similarly.
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significant relationship between market orientation and utilizing number of marketing channels
(0.29, T-Value > 1.96). Again, here a one-unit change in the MO factor would lead to a 0.29
standard deviation change in the NMC score.
Perceived Environmental Turbulence, Entrepreneurial Orientation, and Market Orientation
Based on Table 6, perceived environmental turbulence was found to be positively related to the
entrepreneurial orientation of the firm. Hence, H5 is supported (0.53, t-value > 1.96). Here, a
one-unit increase in perceived turbulence would be associated with a 0.53 increase in the
entrepreneurial orientation factor score. In addition, H6 is supported which means perceived
environmental turbulence has a positive effect on firm’s market orientation (0.30, t-value >
1.96). In this case, each one-unit increase in perceived turbulence would lead to an increase of
0.30 of the market orientation factor score.
Additional Analysis
We are also interested in examining how two moderating variables, the number of close
competitors and the size of the firm, moderate the hypothesized relationships. The need for, and
ability to develop, new products may be influenced by the nature of the competition and the
resources available within the firm to carry out the proposed product and marketing changes.
For firms in more benign environments, the need to develop new products may be limited as
competition is less fierce.
Number of Close Competitors (NCC)
Agricultural markets may be highly localized. Based on several factors, including geography,
some markets may be more highly contested than others. For firms within more highly contested
markets, the need to develop new products and market their production through more outlets
may be greater. Greater levels of competition might be considered as the reason of
environmental turbulence (Tosi and Slocum 1984). While the perceived level of environmental
turbulence may influence the need for a firm to be market oriented to develop an entrepreneurial
posture, the number of close competitors within a specific market may moderate the level of
sales from new products and the need to seek out additional channels.
Therefore, we examined how the number of perceived close competitors moderates the
relationships between market orientation, entrepreneurial orientation, and product and marketing
innovations. A multi-group analysis has been done to address the difference between
agribusinesses which have less (or equal) than five close competitors and those which have more
than five close competitors in output market. Tables 7 and 8 display the results of this analysis
and show the difference between these two groups.
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Table 7. Number of perceived close competitors in output markets
Frequency

Percent

Valid Percent

Cumulative Percent

NCC <= 5

90

59.6

59.6

59.6

NCC > 5

61

40.4

40.4

100.0

Total

151

100.0

100.0

Table 8. Multi-group analysis between farms with different number of close competitors
Coefficient

T-Value

t-statistic

P-Value

Difference

T-Value

NCC > 5

Coefficient

Hypothesis

NCC <= 5

H1

EO  NPS

0.126

1.186

Not supported

0.302

3.095

Supported

1.111

0.268

YES

H2

EO  NMC

0.182

1.738

Not supported

0.261

2.753

Supported

0.555

0.580

YES

H3

MO  NPS

0.237

2.338

Supported

0.090

0.932

Not supported

1.101

0.272

YES

H4

MO  NMC

0.318

4.349

Supported

0.260

3.065

Supported

0.528

0.599

NO

H5

TURB  EO

0.558

7.223

Supported

0.553

9.476

Supported

0.184

0.854

NO

H6

TRUB  MO

0.351

3.133

Supported

0.200

1.981

Supported

0.747

0.456

NO

Path

Result

R-squared Values:
EO = 0.311; MO = 0.123;
NMC = 0.171; NPS = 0.091

Result

Statistically
different

R-squared Values:
EO = 0.306; MO = 0.040;
NMC = 0.175; NPS = 0.115

Based on the multiple group analysis, we find that firms who operate in markets where they
perceive to have fewer competitors, the paths from EO to new product sales and the number of
marketing channels used are no longer significant. This differs from the full model where these
paths were found to be significantly different from zero. We also find that for firms in more
competitive markets, the path from market orientation to new product sales is no longer
significant. Further research is warranted, but this may indicate that these firms may feel that it
is better to focus on producing a few ‘tried and true’ products very efficiently and effectively
rather than to devote resources to new product development given the high failure rate that is
seen other food markets (Khan et al. 2013).
Firm Size
It has been suggested that the nature and degree of innovative activity may vary across firm size
(Rogers, 2004). Gronum et al. (2012) find evidence to suggest that innovative activity is
positively associated with firm size. However, Uhlaner et al. (2013) show that firm size
negatively moderates the development of product and process innovations in a sample of Dutch
SMEs. It could be that larger firms may be better equipped in terms of financial and human
resources to carry out new product development initiatives, but they may also lack the strategic
flexibility to successfully undertake these initiatives.
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Therefore, we examined how firm size moderates the relationships between market orientation,
entrepreneurial orientation, and product and marketing innovations. A multi-group analysis was
conducted to address the difference between agribusinesses which have less than $500,000 in
sales and those that have greater than $500,000 in sales. Based on total gross sales in 2012
(Table 1), we categorized our sample of Ontario direct marketers (a total of 151) into two
categories i.e. small and large firms. Due to this categorization, farms with total gross sales less
than $500,000 in 2012 have been assumed as small farms and those with total gross sales more
than $500,000 have been assumed as large farms. Table 9 displays some descriptive results.
Using a multi-group analysis, we investigated differences between small and large firms in terms
of our proposed model in Figure 1. Table 10 records the results of the comparison between small
and large farms.
Table 9. Farms’ size categorization based on their total gross sales in 2012
Total gross sales < $500,000 (Small firms)
Total gross sales >= $500,000 (Large firms)
Total

Frequency

Percent

128
23
151

84.7
15.3
100.0

Valid
Percent
84.7
15.3
100.0

Cumulative
Percent
84.7
100.0

Table 10. Multi-group analysis between small and large firms
Coefficient

T-Value

t-statistic

P-Value

Difference

T-Value

Large Firms

Coefficient

Hypothesis

Small Firms

H1

EO  NPS

0.226

2.305

Supported

0.113

1.063

Not supported

0.506

0.614

YES

H2

EO  NMC

0.210

2.110

Supported

0.200

1.941

Not supported

0.027

0.979

YES

H3

MO  NPS

0.245

2.547

Supported

-0.106

1.046

Not supported

1.551

0.123

YES

H4

MO  NMC

0.288

3.460

Supported

0.303

4.116

Supported

0.054

0.957

NO

H5

TURB  EO

0.507

7.461

Supported

0.564

10.089

Supported

0.215

0.830

NO

H6

TRUB  MO

0.304

2.575

Supported

0.648

8.334

Supported

1.227

0.222

NO

Path

Result

R-squared Values:
EO = 0.257; MO = 0.092;
NMC = 0.163; NPS = 0.144

Result

Statistically
different

R-squared Values:
EO = 0.317; MO = 0.420;
NMC = 0.187; NPS = 0.013

The results of the multiple group analysis show that firm size moderates the relationship between
several of the proposed hypotheses. As firm size increases (as measured by sales) our results
show that the importance of the relationship between an entrepreneurial orientation and new
product sales decreases. For small firms the path coefficient is 0.226, while it is not significantly
different from zero for large firms. A similar result is occurs when examining the relationship
between an entrepreneurial orientation and the number of marketing channels utilized by
respondents. A market orientation is shown to be a more important factor for determining new
product sales for smaller firms compared to larger firms. Again, the coefficient for the path
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model is not statistically different from zero for larger firms, but it is positive and significant for
smaller firms.
These results may signal the need for strategic flexibility in terms of the search for new products
and markets for smaller firms who are looking to find a defendable position in the market.
Moreover, from the perspective of larger firms, it may be that their current levels of performance
are enough to discourage additional investments in new products and new markets. It may also
be that larger firms have already found the product space where they have some advantage over
the competition (perhaps a local first mover advantage) and they now focus their resources on
closing productivity gaps rather than searching for and exploiting opportunity gaps (Goldsmith
and Gow 2005).

Discussion
Our research examined the effect of two strategic resources, entrepreneurial orientation and
market orientation, on the effectiveness of new product development (i.e. sales) and the use of
multiple marketing procedures (i.e. marketing channels). Furthermore, we assumed that
entrepreneurial orientation and market orientation will be influenced by perceived environmental
turbulence. The results provide strong support for hypotheses in the conceptual model presented
in Figure . Based on the path analysis, greater perceived turbulence in the business environment
encourages firms to have a more entrepreneurial and market orientation.
Based on our results, an entrepreneurial orientation is shown to be positively associated with the
share of NPS in total sales. This result is consistent with the research of Busenitz and Barney
(1997), who found a significant relationship between entrepreneurial orientation and firm’s
success in new product development. Furthermore, Baker and Sinkula (2009) indicated that
entrepreneurially oriented firms are more likely to use customized marketing techniques for their
customers. This relationship has also been seen in our study of agribusinesses that use direct
markets to sell their products.
It has been shown in our study that market orientation has effects on both NPS and on the
number of marketing channels used. Current research has verified a positive relationship
between market orientation and new product development (Carbonell and Rodriguez Escudero
2010; Martinez and Briz, 2000; Narver et al. 2004; Yannopoulos et al. 2012). Our analysis of
Ontario farm businesses points to a similar result (assuming success in development would
manifest itself through sales increases). In addition, we assumed that market and
entrepreneurially oriented firms have two perspectives. First, they are involved in adopting novel
and unique methods to reach their objectives. Secondly, they are highly involved with meeting
market needs and preferences. Hence, we made the proposition that these firms are more likely
to adopt a marketing mixture that is unique. As we expected, this hypothesis is supported. As a
result, market orientation leads to using more marketing channels.
Our finding supports the notion that firms who perceive more turbulence in their market seem to
develop more entrepreneurial postures (Covin and Slevin 1989; Miller 1983). Similarly, our
findings show a positive and significant relationship between environmental turbulence and
market orientation, which has also been found in previous work (Droge et al. 2008; Ottesen and
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Grønhaug 2004). As markets continue to evolve, both within Ontario and across the globe, farm
businesses looking to take advantage of this opportunity may benefit from the development of
the market sensing resources and proactive behaviors within a market orientation and an
entrepreneurial orientation.
Limitations and Future Research
This study has limitations which could be addressed in future research. First, we have considered
the number of marketing channels as a set of various marketing channels in which Ontario
farmers usually sell their products. The scale that we used for this construct was the number of
marketing channels used by the respondent firms. Future researchers may use separate specific
scales to measure the utilization of new marketing channels and procedures to account for both
scale and importance to the farm business (and partner firm). Second, within the group analysis,
we have considered a specific component of perceived environmental turbulence, the number of
close competitors. However, generally there are three sources of environmental turbulence which
are market turbulence, competition intensity, and technological turbulence (Droge et al. 2008).
Future research may consider all three in order to get more extended results. It may also be
beneficial to consider the moderation role of close competitors in this model.

Conclusions
The purpose of this research was to investigate the importance of entrepreneurial orientation and
market orientation as it relates to new product development effectiveness and the number of
marketing channels used within the agri-food industry in Ontario, Canada. Using a PLS
structural equation model and data from a 2013 survey of Ontario farm businesses, our findings
support previous research which found that entrepreneurial and market-oriented firms are more
likely to use new or significantly improved products and new marketing mixes (Cheng and
Krumwiede 2012; Hong et al. 2013; Hurley and Hult 1998; Slater and Narver 1994). These
findings will be important as an increasing number of innovative and entrepreneurial agricultural
firms are operating outside of the traditional commodity framework. Within such markets, a
market orientation is a valuable resource as it may enable the firm to become aware of
opportunities to provide superior value for consumers. Additionally, we have considered the role
of entrepreneurial and market orientation simultaneously, a useful contribution to the market
orientation and entrepreneurial orientation literatures.
Overall, our research shows that an entrepreneurially oriented firm is more likely to be
successful in new product sales. For farm businesses operating close to large population centers
or other important markets, farm managers may see a benefit from the market scanning
capabilities within a market orientation and the proactive and innovative posture within an
entrepreneurial orientation. From the research results, firms should know that if they work in
highly competitive environments, it may helpful to be proactive with respect to developing new
products that meet perceived needs of the market. If competition within this segment of the
industry increases (at the local level), the value of the market sensing capability and the proactive
approach to competition may be more crucial.
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Appendix
Entrepreneurial Orientation (EO) Measurement
The entrepreneurial orientation (EO) of the firm is measured using an eight-item scale developed
by Covin and Slevin (1998). This scale examines managerial proactiveness, innovativeness, and
competitive aggressiveness.
Please indicate which of the following paired statements you agree more with. For example, if
you fully agree with the one on the right, select ‘7’. If you are indifferent between the two, select
‘4’. If you agree more with the one on the left but not fully, you could select ‘2’ or ‘3’. Again
you will also notice in some of the statements the term “competitor”. By “competitor” we mean
other farmers/farm operations – local or global. Examples of competitive actions include market
expansion, employee poaching, increased land rent etc.
In general, we favor . . .
A strong emphasis on the use of tried and
true products or services for our farm
operation.

1 2 3 4 5 6 7

A strong emphasis on using new products
and services, technological leadership,
and innovations.

How many new lines of products (e.g. crops, livestock types, food products) or services has your farm
marketed during the past three years?
No new lines of products or services.

1 2 3 4 5 6 7

Very many new lines of products or
services.

Changes in product or service lines have
been mostly of a minor nature.

1 2 3 4 5 6 7

Changes in product or service lines have
usually been quite dramatic.

In dealing with its competitors my/our farm operation . . .
Typically initiates actions to which
competitors respond.

Typically responds to actions which
competitors initiate.

1 2 3 4 5 6 7

Typically seeks to avoid clashes with
competitors, preferring a live-and-let-live
attitude.

1 2 3 4 5 6 7

Typically adopts a very competitive
attitude, not avoiding clashes with
competitors .

1 2 3 4 5 6 7

Tend to go for high-risk investment
projects (with chances for very high
returns).

In general, we. . .
Tend to focus on low-risk investment
projects (with normal and certain rates of
return).
In general, we believe that . . .
Owing to the nature of the business
environment, it is best to explore our
options gradually via cautious,
incremental behaviour.

1 2 3 4 5 6 7

Owing to the nature of the business
environment, bold, wide-ranging acts are
necessary to achieve the farm’s
objectives.

When confronted with decision-making situations involving uncertainty, we . . .
Typically adopt a cautious wait and see
attitude in order to minimize the
probability of making costly decision.

1 2 3 4 5 6 7

Typically adopt a bold, aggressive attitude
in order to maximize the probability of
exploiting potential opportunities.
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Market Orientation (MO) Measurement
We measure the market orientation of the firm using a scale developed by Slater and Narver
(1990). The scale measures the importance of customers and competitors in the search for
opportunities.
Again using a 7 point scale with “1” being “strongly disagree” and “7” being “strongly agree”,
please indicate how much do you agree or disagree with each of the following statements? If the
statement does not apply to your farm operation, please select “not applicable”. You will notice
in some of the statements the term “customer.” By “customer” we mean those people or
companies that purchase your production, even if they are not the final user of your production.
You will also notice in some of the statements the term “competitor”. By “competitor” we mean
other farmers/farm operations – local or global. Examples of competitive actions include market
expansion, employee poaching, increased land rent, etc.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

The business objectives on our farm operation are driven by customer satisfaction.
We continually monitor our level of commitment to serving customers' needs.
Our strategy for competitive advantage is based on our understanding of customer needs.
Our strategies are driven by our beliefs about how we can create greater value for our
customers.
We measure customer satisfaction regularly.
We pay close attention to our customers, even after the sale is made.
We share information with our employees concerning competitors' strategies.
We are quick to respond to competitive actions that threaten us.
We target customers and customer groups where we have, or can develop, a competitive
advantage.
We regularly discuss competitors' strengths and strategies.
We regularly visit current customers to see how our products and/or services are meeting
their needs
We discuss reasons for successful and unsuccessful customer experiences on a regular
basis.
We coordinate all of our business functions (from buying to producing, selling and
accounting) in order to better serve the needs of our target markets.
We understand how everyone in our company can contribute to creating customer value.

Perceived Environmental Turbulence (TURB) Measurement
The perceived level of environmental turbulence was measured using a scale first developed by
Jaworski and Kohli (1993).
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Again using a 7 point scale with “1” being “strongly disagree” and “7” being “strongly agree”,
please indicate how much do you agree or disagree with each of the following statements? If the
statement does not apply to your farm operation, please select “not applicable”. Again you will
also notice in some of the statements the term “competitor”. By “competitor” we mean other
farmers/farm operations—local or global. Examples of competitive actions include market
expansion, employee poaching, increased land rent etc.
a.
b.
c.
d.
e.

In our kind of business, customers' preferences for products change quite a bit over time.
Our customers are very price-sensitive.
New customers’ needs tend to be different from those of our existing customers.
Competition in the markets we operate in is cut-throat.
Technological changes (for example, new varieties, new production processes) provide
big opportunities in our industry.
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Abstract
This study utilizes a choice experiment to evaluate agricultural producers’ preferences and
willingness to pay (WTP) for five features offered by electronic food marketing platforms. The
attributes examined are: an online marketplace, social media advertisement of farms, different
operators of the marketing platforms, an online directory, and monthly fee levels. The results in
this study indicate heterogeneity in producers’ preferences. Specifically, farmers can be divided
into two distinct groups: producers interested in electronic food trading platforms, and producers
who are not interested in them. Producers in the first group are willing to pay $70 per month for
an online marketplace and $152 per month for the service. Lastly, farmers have a slight
preference for a for-profit operator when compared to a not-for-profit operator.
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Introduction
The increased demand for locally grown, and organic food products in conjunction with
consumers’ concerns about the sustainability of farm practices have created a plethora of new
marketing opportunities for agricultural producers and entrepreneurs in the United States
(Connolly and Klaiber 2014; LeRoux et al. 2009; Uematsu and Mishra 2011). Direct marketing,
specifically farmers’ markets, Community Supported Agriculture (CSA), and food hubs, are
prominent examples of marketing strategies utilized to satisfy changing consumer preferences
(Martinez et al. 2010, Ahearn and Sterns 2013).
However, despite their popularity among consumers and producers, direct marketing options
pose a number of challenges—one being increased costs for producers by marketing their
products in several locations (Low et al. 2015). Another challenge is the inconvenience that
shopping at farmers’ markets and CSAs creates for many consumers due to the limited
days/hours of operation, as well as the high prices and limited product variability (Hardesty
2008; Tippins et al. 2002; Lucan et al. 2015).
Comparatively, online food retailing is a marketing strategy that has the potential to overcome
the aforementioned limitations of direct marketing and potentially revolutionize the way
Americans buy food. The distinct advantages of this kind of electronic trade include reduced
retail cost, the ability to expand the customer base, a more efficient management of the supply
chain, the potential for higher profits, and a time saver for customers (Baourakis et al. 2002;
Corbitt et al. 2003; Zapata et al. 2013; Galloway et al. 2011; Heim and Sinha 2001).
Despite these advantages, the majority of online food retail websites developed during the dotcom era failed (Williams 2001; Ring and Tigert 2001). Undeterred by these early failures,
farmers and consumers are re-looking at electronic food retailing (Abrams and Sackmann 2014;
Mortimer et al. 2016; Begalli et al. 2009). To illustrate, according to the USDA Farm Computer
Usage and Ownership, 16% of producers in 2015 conducted agricultural marketing activities
over the internet; this percentage was 12% in 2011 (USDA 2015). Furthermore, large
corporations such as Amazon (Fresh) and Uber (Essentials) are vying to become the most
preferred online grocery store, revealing how popular electronic food retailing has become
(Mortimer et al. 2016).
Most of the existing literature on electronic food retailing has focused on: 1) consumers’
perceptions towards online grocery shopping (Campo and Breugelmans 2015; Kacen et al. 2013;
Chu et al. 2010), 2) examining the factors that influence the adoption of e-commerce by farms
and agribusiness (Briggeman and Whitacre 2010; Baer and Brown 2007; McFarlane et al. 2003),
and 3) the economic potential of e-commerce for farmers (Zapata et al. 2011; Fox 2009). In
contrast, farmers’ preferences and willingness to pay for online food marketing platforms
remains relatively unexplored in the literature; although, a notable exception is the research of
Zapata et al. (2013). However, considering that the success of the online food marketing
platforms depends on the participation of producers, understanding farmers’ perceptions is an
important question. The present study aims to fill this void in research by focusing on farmers’
willingness to pay (WTP) for various features of electronic food marketing platforms, such as
MarketMaker, Local Orbit, Local Harvest, etc.
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Objectives
The main objective of this study is to examine producers’ opinions and WTP for various features
offered by electronic food marketing platforms. Specifically, the examined features are as
follows: different fee requirements, an online marketplace to facilitate transactions, social media
advertisement of the farm, an online directory service where farmers can search for potential
buyers based on demographic statistics, and different operators for the website (extension
services, non-profit organizations, for-profit organizations). Accordingly, the main data source
used for this study was an electronic survey administered to four southern states: North Carolina,
South Carolina, Florida and Georgia.
The contribution of this study to the literature is threefold. First, our focus on the WTP for the
aforementioned features of electronic food marketing platforms expands on the work of Zapata
et al. (2013). The elicitation of WTP for these features creates a more detailed picture of farmers’
reactions towards electronic trade, aside from the extremes of acceptance or rejection. This is an
important research topic considering that online platforms can raise revenue by including various
features desired by the producers. Second, by including the “operator” attribute, this study sheds
light on whether farmers would trust the private sector to develop such websites, or whether they
would only trust the extension service to host the websites. To the best of our knowledge, this
study is the first effort to answer such a question. Considering the transition of MarketMaker
from being administered by the extension service of universities to Riverside Research 1 ,
examining farmers’ perceptions towards the host of the website will be extremely helpful in
further developing the industry. Third, we include a larger group of farmers in our sample, not
just MarketMaker’s users as in Zapata et al. (2013). Notably, some in our sample have not used
electronic marketing yet. This approach allows for greater insights into farmers’ preferences for
electronic food marketing platforms.

Survey Design and Implementation
The survey instrument, utilized to achieve the study’s objectives, consisted of five sections. The
first section included introductory questions to attract the farmers’ interest in the survey. Next,
the second section included a choice experiment to elicit farmers’ WTP for the various features
examined. The third section focused on farmers’ experiences with electronic commerce. The
fourth section asked questions related to the farmers’ comfort levels with risk, as well as their
trust in various institutions. Finally, the survey closed with traditional demographic questions.
Additionally, the clarity of the survey instrument and the wording and order of questions were
pretested in a number of focus groups sessions. Notably, the focus groups included farmers,
extension service agents, and university professors.
The survey was administered to a sample of vegetable and livestock farmers from four states:
North Carolina, South Carolina, Georgia and Florida. There are two reasons why this choice of
sample was made. First, fresh fruits and vegetables constitute a substantial portion of direct to
consumer marketing outlets (Palma et al. 2013). Specifically, in terms of value, these commodity
groups account for 58% of direct to consumer sales (Martinez et al. 2010). Furthermore,
1

Riverside Research is an independent not-for-profit organization
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livestock products such as eggs and steaks; and vegetables are among the most common
commodities sold on existing online marketplaces.
Even more, southeastern states have a comparative advantage in the commodity groups of fruits
and vegetables due to the climatic conditions of these states (Ahearn and Sterns 2013)2. In spite
of this fact, the development of direct to consumer marketing outlets in the examined region is
limited. To illustrate, the number of farmers’ markets per 100,000 residents in Florida and
Georgia are 1.1 and 1.2, respectively, as compared to a 2.5 national average (CDC 2013). The
latter fact, in conjunction with an increased demand for local foods in the examined region
(Ahearn and Sterns 2013; Hodges et al. 2014), indicate an opportunity for the development of
alternative marketing outlets such as online food exchanges.
The second reason for this study’s sample choice is that the examined region includes a number
of major regional urban centers with a plethora of restaurants, e.g., Atlanta, Charlotte, Miami,
etc. Restaurants account for a high and continuously increasing portion of local food sales (Low
and Vogel 2011; Reynolds-Allie and Fields 2012). However, the lack of infrastructure in the
examined region, i.e., a relatively small number of farmers markets, may be a prohibiting factor
in the increase of sales to restaurants (Low and Vogel 2011; Reynolds-Allie and Fields 2012).
Consequently, the development of a well-designed electronic food exchange platform could help
overcome these barriers.
Regarding survey administration, the mailing information for the farmers was obtained through
FarmMarketiD.com. An invitation email was sent to the farmers on May 1st, 2014. Following the
guidelines provided by Dillman et al. (2009), the initial email provided a brief description of the
survey, highlighted the importance of responses, and contained a link to the survey. Additionally,
in line with Dillman et al. (2009), an informative subject line, indicating the e-mail is about a
survey conducted by Clemson University, was included in the email communications. Moreover,
the emails were personalized for each farmer and signed by the researchers. Two reminder
emails, including the link for the survey, were sent to the farmers eight and fifteen days after the
initial email. Lastly, all email communications were sent from the same email address (Dillman
et al. 2009).
The mailing list included 5,000 farmers, with the overall response rate at 3.3% and the effective
response rate at 2.5% (123 usable surveys). Notably, the relatively small sample size is a
limitation of this study. However, the use of small sample sizes is not uncommon among studies
that utilize surveys to examine factors potentially influencing farmers’ decisions. For example,
Kisaka and Obi (2015), Amanor-Boadu (2013), and Tavernier et al. (2006) used observations
obtained from samples of 144, 120, and 144 questionnaires, respectively, to investigate: 1) the
factors that influence growers’ decisions to participate in land management schemes, 2) producer
characteristics that influence their decision to adopt agri-tourism and, 3) the relationship between
production practices and food labeling. Furthermore, a low response rate is not uncommon in
similar surveys. For instance, Zapata et al. (2013) reported a response rate of 8.9% for an email
2

For instance, Georgia, and Florida are among the top five states in terms of vegetable production and North
Carolina and Georgia are among the top 10 states in terms of livestock sales (Census of Agriculture 2012).
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survey among registered MarketMaker users (compared to 15.7% of the paper version). A
potential explanation for the low response rate is that farmers are not familiar with electronic
marketing platforms yet, and they are not accustomed to online surveys that include choice
experiments. Also, online surveys tend to have significantly lower response rates (Hamilton
2009; Hudson et al. 2004). However, low response rate is only weakly related to response bias as
mentioned in Zapata et al. (2013), Brick et al. (2003), Krosnick (1999), and Keeter et al. (2000).
Choice Experiment Design
A choice experiment was utilized to elicit farmers' preferences and WTP for the various features
potentially offered by an electronic trade platform. Specifically, in the second section of the
survey, farmers were presented with a series of choice scenarios. In each scenario they were
asked to select among two different website alternatives, or to indicate that they prefer none of
them (opt-out). The website alternatives were different in the number of features offered and/or
in the monthly fee required from the farmers. Before the choice experiment, farmers were
provided with a detailed instruction page describing the experiment and each of the features.
Specifically, the following features were examined: online directory, demographic research tool,
social media advertisement, online marketplace, the type of service providers, and a monthly fee
(Table 1). The selection of these features is based on previous literature (Zapata et al. 2013;
Montealegre et al. 2007), and the feedback received from the focus groups and research of online
food marketing platforms available during the period of this study.
Table 1. Choice Experiment Attributes and Levels
Levels
Attribute

Description

Service
Provider

The host agent
of the website.

Online
Marketplace

Sell products
and receive
payments online.

No

Social Media
Advertisement

Advertise your
business on
social media.

Yes

No

Demographic
Statistics

Provide income,
gender and other
demographic
statistics of
targeted markets
by zip code.

Yes

No

Monthly Fee

A fee that the
farmer has to
pay in order to
use the website.

$20/month

$40/month

1
State University
Extension
Service

2

3

Local Gourmet
(A privately
owned, for profit
business)

Local Food Hub
Association (Not
for Profit
Association)

Offered and no
commission is
required

Offered, with a
2% commission
on sales required

$60/month

4

5

6

$100/ month

$120/ month

Offered, with a
4% commission
on sales required

$80/month

To further explain the attributes examined, the online directory allows farmers to search the
website's database for potential buyers. This option is offered as a feature for all non-opt-out
alternatives. The demographic research tool is an expansion of the online directory. Specifically,
this tool allows the farmers to use the website database in order to search for demographic
characteristics, income level, race distribution, etc. at a specific zip code. As a result, if this is
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offered, farmers can target specific niche markets. Next, if the social media advertisement feature
is offered, the farmer has the ability to advertise his/her farm on the social media accounts of the
food exchange website. Furthermore, with this option, the advertisements can be delivered
directly to specific groups of consumers. Additionally, the online marketplace refers to the
ability of buying and selling directly from the website, i.e., consumers can pay online with their
credit/debit card. Lastly, service provider, refers to the host agency of the website.
The demographic research tool and social media advertisement have two levels (offered or not
offered). The online marketplace feature consists of four levels. The first level reflects whether
or not the feature is supported. If the feature is supported, three additional levels indicating
different commission fees based on the sales are included. The service provider has three levels
(university extension service, for-profit organization, not-for-profit organization). Lastly, there
are six different monthly fee levels ($20/month, $40/month, $60/month, $80/month, $100/month,
and $120/month), which reflects the observed market price of these services. A sample choice set
is presented in Figure 1.
One hypothesis in this study was that higher monthly fees would reduce the probability of
growers’ participation in an online marketing outlet. On the other hand, the existence of an
online marketplace was expected to increase the probability of participation. Furthermore, the apriori hypothesis was that the existence of a demographic research tool would increase the
probability of participation since growers can increase their profits by price discrimination
through targeting specific market segments.

Figure 1. Sample Choice Experiment
Given the five attributes and their levels, a full factorial design resulted in 288 unique profiles3.
Since it was not practical to evaluate all of these combinations, a D-optimality fraction design
3

2*4*3*6*2 =288

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

136

Vassalos and Lim

Volume 19 Issue 2, 2016

was adopted. The final experiment included sixty unique choice profiles. In order to avoid
responders’ fatigue, but still create a reasonably long survey, thirty-two choice sets were
generated and divided into four blocks. Thus, each responder had to answer eight choice sets.
Huber and Zwerina (1996) illustrated the importance of utility balance in avoiding unrealistic
choice profiles. A Bayesian Experimental Design approach was therefore adopted, in which a set
of priors was utilized. Our final experiment design achieved a D-optimal score of 89.94.4

Model Specification and Estimation
Lancaster’s (1966) theory of demand provided the underlying theoretical framework for this
study. Specifically, it was assumed that farmers would select the e-commerce website option that
maximizes their utility, which is a function of the different features offered by the website.
Following McFadden’s (1974) Random Utility Theory, a farmer i random utility from selecting
the alternative j from a choice set t can be expressed as:
(1) U𝑖𝑗𝑡 = 𝐱 𝑖𝑗𝑡 𝛃 + ε𝑖𝑗𝑡
where xijtβ is the deterministic component representing the vector of attributes, and εijt is a
random component unobserved by the researchers, following an IID maximum value Type I
distribution.
Multiple techniques have been developed to estimate the probability of an individual selecting
alternative j (Train 2009). Two estimators were used in this study: a Random Parameter Logit
(RPL) and a Latent Class (LC) model. These models were used because they have many
desirable attributes. Specifically, in contrast to the traditional, conditional logit formulation, RPL
and LC are highly flexible and relax the restrictive independence of irrelevant alternatives
assumption. Furthermore, both RPL and LC account for unobserved preference heterogeneity.
Additionally, the LC formulation enables researchers to identify preference clusters, thus
providing more information to explain preference heterogeneity. Lastly, both formulations allow
for unrestricted substitution patterns and correlation in unobserved factors over time (Train 2009;
Patunru et al. 2007; Ouma et al. 2007).
Under the latent class model, the probability that an individual farmer i choosing alternative j in
choice set t, given that the farmer belongs to class q is estimated as:
(2) P𝑖𝑡|q (𝑗 = 1) =

′
exp(αc𝑖𝑗𝑡 + 𝐱 𝑖𝑡,𝑗
𝛃𝒒 )
′
∑𝐉𝒋=𝟏 exp(αc𝑖𝑗𝑡 + 𝐱 𝒊𝒕,𝒋
𝛃𝒒 )

where the price, cijt , is separated from the rest of the attributes in vector x. We used a number the
minimum of the Akaike Information Criterion and the Bayesian Information Criterion to
determine the number of classes (Greene and Hensher 2003).

4

JMP 10 DOE procedure was used for the derivation of the optimal design
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In contrast, building on the choice probability of conditional logit, the Random Parameter Logit
allows the estimated parameter to disperse, following a specified distribution f(𝛃) . The choice
probability of choice j being selected in choice set t is then,
′

(3) 𝑃𝑖𝑗𝑡 = ∫

eαcijt +𝐱𝐢𝐭,𝐣 𝛃𝐪
′

∑𝑘 eαcijt+𝐱𝐢𝐭,𝐣𝛃𝐪

𝑓(𝛃)d𝛃

The price coefficient is assumed to be fixed. This assumption helps avoid price dispersion
around zero as it implies exorbitant willingness to pay (Meijer and Rouwendal 2006; Train and
Weeks 2005).

Results
Table 2 reports the descriptive statistics for our sample of 123 respondents. The majority of the
farmers who answered the survey were from North Carolina (49%), followed by Georgia (24%).
Regarding the type of enterprises, 72% of the respondents had livestock operations, and 50% had
horticulture operations (Table 2).
Table 2. Sample Statistics
Age

State
Mean
Std. Dev

59.65
11.62

Male
Female
Undisclosed

65.85%
14.63%
19.51%

FL
GA
NC
SC
Other

Gender

Types of Operation

Ethnic
White
Non-white
Undisclosed

6.02%
24.10%
49.40%
18.07%
2.41%

Livestock
Horticulture
Field Crops
Honey
Others

79.67%
2.44%
17.89%
Acreage

Mean
Std. Dev.

72.73%
50.51%
21.21%
3.03%
23.23%

235.32
272.54

This finding is not surprising considering that Georgia and North Carolina are among the top ten
states in livestock sales (USDA Census of Agriculture, 2012). The average age of the
respondents was 59.6 years old, with 80% of them being white and 14% female. These numbers
closely reflect the US average of sixty years, 92% white, and 14% female (USDA Census of
Agriculture, 2012). The average farm size for our sample (235 acres) was lower than the national
average (435 acres). However, it closely represented the average for the four states we
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examined.5 Lastly, 11% of the respondents (thirteen farmers) mentioned that they had experience
with electronic marketing platforms. For comparison, NASS (2015) reported that 16% of U.S.
farmers use internet for marketing activities.

Results from the Random Parameter Logit Model
The simulated maximum likelihood estimates for the RPL model are reported in Table 3. The
model was estimated using 500 Halton draws. Prior to the estimation of the RPL model, a
conditional logit model was estimated (Table 4). The results indicate that the RPL model
provided a better fit for the data as compared to the conditional logit model. This difference can
be attributed to the fact that the RPL accounts for heterogeneity of preferences. The random
variable “opt-out” represents the third choice in the choice sets. This option was selected if the
farmers would rather not choose any of the offered alternatives. For the RPL model, this variable
had a statistically significant positive coefficient. This finding suggests that, on average, farmers
would not lose utility if an electronic marketing platform was not offered to them (Table 3).
However, the statistically significant standard deviation indicates that there are growers who
actually desire this alternative. This finding further validates the heterogeneous preferences
among the farmers.
Table 3. Random Parameter Logit Model
Estimates
Opt Out

4.3723

***

S.E.

Std. Dev.

0.9468

5.6779

0.1438

0.2476

0.3053

0.7718

***

S.E.
1.0566

[No Demographic Tool]
Demographic Tool

-0.1349

0.3079

[No Online Marketplace]
Online Marketplace

0.9101

***

**

0.3730

Online Marketplace + 2% commission

0.2373

0.2750

0.4581

Online Marketplace + 4% commission

-0.7094

0.4956

1.8592

***

0.4474

0.0997

0.1682

0.6249

***

0.2268

0.1859

0.1236

0.4503

0.1926

0.1875

0.5428

0.5023

[No Social Media Advertisement]
Advertisement on Social Media
[Not for Profit Operator]
For Profit Operator

0.3420

Extension Operator

0.0897

Price

-0.0476

AIC

*

***

0.0078

692.2

Log-likelihood

-329.09

2

McFadden R
0.6823
Notes. Significance level * = 10 % ** = 5% *** = 1%
5

Average farm size for FL, GA, NC and SC is 199 acres, 225 acres, 2013 acres and 200 acres respectively (USDA
Census of Agriculture 2012)
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In line with our hypothesis, the monthly fee variable had a statistically significant, negative
coefficient. Thus, ceteris paribus, the higher the monthly fee the lower the probability that a
grower would participate in an electronic food exchange platform. This finding is consistent with
the pricing policy of some of the existing online food exchange platforms. For example, Clemson
Area Food Exchange, Farmigo, and MarketMaker do not require a monthly fee.
However, operating an online food exchange platform is not a costless endeavor. Thus,
entrepreneurs need to identify alternative sources of revenue. Two potential strategies are to
charge a progressively increasing fee based on the features offered, e.g., LocalOrbit, Direct Local
Food, or to charge a commission based on sales, or a markup price, e.g., Farmigo, Clemson Area
Food Exchange. As a result, it is important to identify which features the producers value the
most and are consequently willing to pay a premium price for, if those features are provided.
One of the most commonly offered features is a demographic tool. This allows producers to
identify potential customers based on their gender, age, location etc. As seen in Table 3, a
demographic tool does not increase the probability of participation. This finding is in line with
the results of Zapata et al. (2013) and Cho and Tobias (2010). The former illustrated that 80% of
the registered MarketMaker users never, or rarely, used the website to search for potential buyers
and sales opportunities. This percentage was even higher (88%) when growers were asked how
often they utilized MarketMaker to find a target market for their products. The latter researchers
conducted a survey among New York MarketMaker participants, illustrating that only thirty-two
out of 137 responders frequently used MarketMaker to search for sales contracts. A potential
explanation for these findings is that farmers do not have the time and/or the knowledge to
efficiently utilize such a tool.
Considering that almost 80% of Americans use social media, advertisements of the farm
operation on those sites can increase the customer base both for the website and the farmers. A
number of platforms advertise the farms that are registered on their website through their social
media accounts. The results of the RPL formulation indicate that, on average, farmers would not
lose utility if this feature was not offered (Table 3). Thus, offering this feature would not increase
the probability that a farmer would register for the marketing platform. However, the statistically
significant standard deviation indicates heterogeneity of preferences among farmers. This tells us
that some farmers are interested in advertising through social media, which points to the
potential to market this feature to a niche segment of farmers.
Another commonly offered feature is an online marketplace. If this is offered, buyers can buy
products directly from the website using their credit/debit cards. The positive and statistically
significant coefficient associated with this variable indicates that if an online marketplace is
offered, the probability that a farmer would participate in the food exchange platform increases.
The existence of an online marketplace allows entrepreneurs to raise revenues by charging a
commission fee. For the objectives of this study, we examined two potential levels of
commission fees at two percent and four percent. Although the coefficients were not statistically
significant (Table 3), the percentage of farmers who prefer the online marketplace was reduced
from eighty-eight percent (no fee) to thirty-five percent if a four percent fee was added.
Accordingly, one of the objectives of this study was to examine if farmers have a preference
towards the potential host of the electronic marketing platform. This question is paramount for
two reasons. First, if growers do not trust for-profit operators, the potential development of these
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marketing platforms may be substantially restricted. Second, MarketMaker is transitioning from
the extension service to Riverside Research, a not-for-profit entity. This transition may be
hindered if farmers do not trust private entities. The findings of the study indicate that farmers
were more likely to participate in the marketing platform if the host was a for-profit operator, as
compared to a not-for-profit one (Table 3).
Results from the Latent Class Model
Despite its advantages, RPL formulation has some drawbacks. Specifically, the RPL model
assumes that preferences are continuously distributed and that it is not possible to identify the
sources of heterogeneity from the RPL formulation (Patunru et al. 2007). In order to overcome
these problems, we estimated a latent class model. This approach allowed for parameter
estimates to vary among the different classes.
Considering there is no prior literature regarding the examined classes, we initially investigated
scenarios with three or more classes. However, the latent class model failed to converge. The
model provided the best fit when two classes were identified. Table 4 (see Appendix) reveals a
substantial difference between the two classes. Specifically, the coefficient for the opt-out
variable in class 1 was statistically significant with a positive coefficient. On the other hand, the
opt-out variable had a statistically significant negative coefficient for the second group (Table 4).
This finding indicates that farmers in the first group would not lose utility if an online food
marketing option was not offered to them. However, farmers in the second group would suffer a
utility loss if they did not have the option of these electronic marketing platforms. Based on this
differentiation, we named the first as the “not interested group” and the second as the “interested
group”.
The model indicates that 82% of the sample farmers belonged in the “not interested” group, and
18% in the “interested” group (Table 4). This finding aligns with the current statistic that only
16% of the farmers in USA use electronic marketing approaches (NASS, 2015). Furthermore, in
line with the findings of the RPL model, the estimates from the Latent Class formulation indicate
that farmers in the “interested group” were more likely to participate in an electronic marketing
platform if an online marketplace option was offered. The probability that growers would
participate was reduced if the monthly cost increased, ceteris paribus (Table 4). In contrast to the
RPL formulation however, there was no statistically significant evidence to support the
hypothesis that the probability of participation was affected by the operator of the platform.

Willingness to Pay Estimation
The aforementioned results provide a general picture of the various features of an electronic
marketing platform valued most by the producers. In order to create a more detailed explanation,
the farmers WTP for the different attributes were estimated. Effect coding was utilized to avoid
confounding interpretations of the base category (no online marketplace, no demographic
research tool, no social media advertisement, not-for-profit organization) with the base category
of the opt-out option (Bech and Gyrd‐Hansen 2005). The WTP for an attribute is calculated as:
(4) 𝑊𝑇𝑃𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 = −2 ×

𝛽𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒
𝛼
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Tables 5 and 6 provide the WTP estimates based on the LCM and the RPL models, respectively.
Furthermore, considering the heterogeneity of preferences among farmers and the objectives of
this study, the coefficients and the standard deviation of the RPL model were used to estimate
the WTP for the mean, median, 75th and 90th percentile level (Table 6). The mean and standard
error of the WTP were estimated using 1,000 draws of the Krinsky and Robb simulation (Hole
2007; Krinsky and Robb 1986).
Table 5. Willingness to Pay Estimates of Interested Farmers from Latent Class Model
Attributes

Mean
($/month)

Opt Out
Demographic Tool
Online Marketplace
Online Marketplace + 2% commission
Online Marketplace + 4% commission
Advertisement on Social Media
For Profit Operator
Extension Operator

-152.94
2.67
70.50
13.57
-30.80
14.93
21.97
3.38

***
***

S.E.
20.9696
9.2104
21.1966
17.3836
27.2632
10.3081
15.3324
15.2633

The results indicate that producers who belonged in the interest group were willing to pay
$152.94/month in order to register with an electronic marketing service (Table 5). This number is
greater when compared to the findings of Zapata et al. (2013), but not unreasonable considering
that 12% of the farmers surveyed by Cho and Tobias (2010) indicated that MarketMaker helped
them increase their sales at more than $1,000.
Regarding the possible features of the electronic platform, producers who belonged in the
interest group were willing to pay $70/month if an online marketplace was offered without a
commission fee. None of the other features examined were found to have a statistically
significant WTP coefficient. These findings indicate that the potential revenue sources for the
electronic food trading platforms were relatively limited, even when only producers who belong
in the interested group were considered. Thus, the operators may need to charge consumers a
small fee instead of the farmers.
Table 6. Willingness to Pay Estimates from Random Parameter Logit Model
Attributes

Positive %

Mean
S.E.
Median
($/month)
($/month)
Opt Out
77.94% 183.77 *** 48.27
194.14
Demographic Tool
-5.67
5.93
Online Marketplace
88.08%
38.25 *** 12.67
38.31
Online Marketplace + 2% commission
9.97
11.64
Online Marketplace + 4% commission
35.14%
-29.82
21.95
-26.45
Advertisement on Social Media
43.66%
4.19
7.35
5.40
For Profit Operator
14.37 *
8.18
Extension Operator
3.77
8.05
Notes. Significance level * = 10 % ** = 5% *** = 1APPENDIX: A Sample Choice Set

75th
Percentile
($/month)
35.29

90th
Percentile
($/month)
-102.70

58.74

81.13

25.64
21.29

71.10
39.12
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The WTP estimates from the RPL model (Table 6) indicate that the average grower would
require compensation to participate in the marketing platform. This finding is not surprising
considering the RPL model included the full sample, in comparison to the LC model where the
uninterested farmers were filtered out. However, as seen in Table 6, the farmers at the 90th
percentile were willing to pay $102.7/month to subscribe for the marketing platform. These
results further validate the hypothesis that there is a small number of entrepreneur farmers with a
strong interest to participate in electronic marketing platforms. Lastly, in accordance with our
expectations, the producers’ WTP for an online marketplace increased towards the 90th percentile
(Table 6).

Conclusions
While several studies have examined consumers’ preferences for online grocery shopping
(Campo and Breugelmans 2015; Kacen et al. 2013; Chu et al. 2010), the literature on producers’
perceptions of and their WTP for electronic food marketing platforms remains relatively
unexplored (Zapata et al. 2013). Moreover, to the best of our knowledge, no previous study has
examined producers’ WTP for the various features offered by electronic food exchange websites.
However, understanding producers’ valuation of these features is critical in the success of
electronic food marketing platforms, especially as the competition among different providers
increase.
This study utilized a choice experiment in conjunction with RPL and LC models to investigate
livestock and fresh vegetable producers’ preferences for five features offered by electronic
marketing platforms. The attributes examined include the service provider, the online
marketplace, the provision of demographic statistics, social media advertisements, and different
levels of monthly fees. Accordingly, the main data source for this study was an online survey.
Subsequently, the results of the RPL model indicate that, on average, the possibility that a farmer
would participate in electronic food marketing platforms increases if the website offers an online
marketplace. Similarly, producers are more likely to subscribe to an electronic food marketing
platform if the host of the website is a private, for-profit company, as compared to a not-forprofit entity. In line with previous studies, the results indicate that the existence of a
demographic tool does not have a statistically significant impact on the probability of joining a
food exchange website. Lastly, in line with our initial expectations, the service fee has a
statistically significant negative impact, indicating that a higher fee would reduce the probability
that a producer would subscribe to an online food marketing platform.
Estimating the LC model allowed us to split producers into two groups based on their
preferences for the electronic marketing platform. The first group included growers that would
not suffer a utility loss if the electronic platform was not offered to them. The majority of the
sample farmers belonged to that group. Comparatively, the second group included farmers that
would suffer a utility loss. The LC model estimates indicate that farmers in the latter group were
WTP $152 per month for the services of an electronic marketing platform. Furthermore,
producers in the “interested” group were WTP $70 per month if an online marketplace was
offered without a commission fee.
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A limitation of this study should be acknowledged. Specifically, despite the fact that farmers
were contacted three times and every possible effort was made to ensure a high response rate, the
response rate and the sample size were relatively low. Although this is somewhat expected for
online farmer surveys (Zapata et al. 2013), it may prohibit the generalization of our findings to
the population. However, to the extent that these survey respondents represent vegetable and
livestock producers in the examined region and other areas, the results provide insights into
which attributes of online marketplaces farmers value most. This information is important for
entrepreneurs as well as applied researchers and extension specialists in their endeavors to create
a successful online marketplace.
This study lays the foundation for a number of possible future research endeavors. Future work
should expand the analysis to more states and different regions to examine if there is consistency
in these findings. Also, it would be interesting to evaluate the preferences of farmers under
different potential revenue options from the online platforms, in addition to the cost. Lastly,
examining what factors may increase the interest of the non-interested group is also important if
we want to avoid potential failures in the future.
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Abstract
In recent years, public and private food safety standards in the EU have proliferated and grown
stricter while food prices and demand in these markets have been stagnating. The opposite is true
for many emerging and transitional countries that are experiencing an increase in purchasing
power and demand. However, these countries often have lower food safety standards than in the
EU. In response to current trends in international food trade, this study seeks to determine
whether traders in developing–transitioning countries and in industrialized European countries
(especially Germany), are experiencing changes in trade flows in the international fresh-fruit
trade and also identify the role of private standards in connection with relevant situational factors
driving these changes. Underlying assumptions are derived from the concepts of the contingency
approach. To obtain qualitative data, a series of semi-structured telephone interviews were
conducted with industry experts from fourteen import countries and twenty-two export
companies. Based on the results of a structured content analysis of these interviews, appropriate
political, managerial and research implications are developed promoting the liberalization and
harmonization of public and private maximum residue levels for fruits within the EU.
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Introduction
In recent decades, the food sector has been characterized by increasing globalization. As a result,
developing and transition economies have been increasingly incorporated into the networks of
international agri-food value chains, and producers and exporters in these countries have had to
meet consumer demands mainly in the global North, which has served as their major export
market (Challies 2010). Thus, agricultural production in the global South has shifted further and
further away from traditional agricultural products such as coffee, tea and cacao to nontraditional agricultural exports (NTAE) such as fruits, vegetables, cut flowers and fish in order to
meet customer demands and increase producer livelihoods by serving high-value food chains
(Challies 2010; Humphrey and Memedovic 2006). In the NTAE sector, industrialized countries
had high market attractiveness for exporting countries due to high prices and strong demand,
good infrastructures etc. (Huang 2005).
In international NTAE markets, many developing and transition export countries have become
heavily dependent on a few high-income countries (Diop and Jaffee 2005). The European Union,
for instance, is a major player in the international fresh fruit market (Comtrade 2014; Huang
2005). The strong dependence of exporting countries on importing countries has been the topic
of a high number of research articles in the last two decades, many of them dealing with the role
of public and private standards in this area. Whereas the former are subject to political decision
making at national and supranational levels, as in the EU, the latter are often introduced by
powerful supply chain actors such as retailers (Henson and Humphrey 2010; Henson and
Reardon 2005). Researchers are still in two minds regarding the impact of food standards on
market actors’ participation in the international food trade (Müller et al. 2013). Some claim that
strict public but especially private standards function as indirect, non-tariff trade barriers,
excluding farmers from transition and developing countries from the world market due to those
farmers' inability to meet the high quality requirements laid down in these standards (Melo et al.
2013; Jongwanich 2009; Reardon et al. 1999). In contrast, others believe that, instead of
functioning as a trade barrier, such standards can provide an excellent marketing opportunity for
suppliers in those countries and serve as a door opener to highly attractive high-value food
chains (Maertens and Swinnen 2009; Jaffee and Henson 2005).
Nowadays, food safety is still one of the main issues in EU politics as well as in the private
sector due to increasing European consumer concerns about this topic in general and pesticide
residues in particular caused by various food scandals and extensive media coverage. Faced with
such scandals, politicians and private sectors in the EU and its member countries react by
strengthening public and private food safety standards. Retailers in particular use private food
standards (HAACP, BRC, GlobalGAP, etc.) as a commercial strategy to increase
competitiveness and set their own maximum residue levels for fresh fruit, regulating beyond
public standards (Melo et al. 2013; Willems et al. 2005; Jaffee and Henson 2005). Conversely,
growing pressure from the private sector can lead to increasing levels of public standards. This is
a new development in regulation, where private actors play a major role in rule-making without
the democratic decision-making process coming into play (Soon and Baines 2013; Fuchs et al.
2011). Therefore, the phytosanitary and maximum residue levels (MRL), especially as perceived
by middle- and low-income exporting countries, are associated with a negative influence on trade

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

152

Sonntag et al.

Volume 19 Issue 2, 2016

volumes, while other private standards, such as GAP standards,1 are associated with a positive
impact. Even though MRLs for pesticides are often very difficult for suppliers from developing
and transition countries to meet, especially if regulations differ greatly among import countries,
confidence in trading relationships increases, boosting trade volumes, when those requirements
are fulfilled. Since the more similar the residue levels are, the lower the MRL effect, exporters in
developing and transition countries tend to deliver their products to countries with less stringent
phytosanitary regulations, such as certain Asian countries. Consequently, it can be assumed that
the global effect on fruit trade that accompanies the increasing stringency of MRLs in the EU
will be to the EU's own disadvantage (Melo et al. 2013).
While food safety standards have been strengthening, food prices and demand in developed
countries have been stagnating due to demographic changes and weak economic development.
At the same time, purchasing power and demand in many transition countries and emerging
economies have been increasing whereas food safety standards have often remained low, making
it easier for farmers and exporters in developing countries to meet them (USDA 2014; Poole
2006). These circumstances have made emerging economies more attractive for exporters of
non-traditional agricultural products and an obvious alternative to industrialized countries as
destination markets (v. Braun 2007). From a contingency theory point of view, such changes in
market situation can lead to a mismatch between the external situation and the formal structure
of a food chain (in this case, the food standards required) and, in consequence, to decreasing
performance, that is, growing procurement issues and problems in securing the required
quantities on international markets—a situation about which there are already increasing
complaints from food chain actors in industrialized countries (USDA 2014; Lawrence and
Lorsch 1967).

Objectives
Against this background, we raise the research question whether today it is not the developing
and transition countries that are suffering from the negative effects of especially private food
safety standards but the industrialized countries, which are increasingly excluding themselves
from international trade with non-traditional agricultural products by strengthening public and
private food safety standards, and whether the industrialized countries will, as a result, run into
growing procurement problems sooner or later. Due to the current trends in the international food
trade, we seek to find out whether and, if so, to what extent exporters in developing and
transition countries and importers in industrialized countries are experiencing changes in trade
flows in international trade with non-traditional agricultural products. Furthermore, it is the
objective of this study to identify the role of private standards in connection to relevant
situational factors driving these changes to derive appropriate political, managerial and research
implications. Thus, our results are of special interest to fruit and other NTAE importing as well
as exporting countries as well as to public and private standard setters in industrialized countries.

1

GAP = Good Agricultural Practice, Standards such as GobalGAP, TESCO, HACCP (Melo et al. 2013)
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Theoretical Approach
The considerations in this study are based on the contingency approach in organization theory
introduced by Burns and Stalker (1961), Woodward (1965), Lawrence and Lorsch (1967) and
others. The basic assumption of this approach is that the fit between an organization’s external
and internal business environment (“Situation”) and the formal structure of the organization
influences the organization's performance (see Figure 1). Reversely, this means that a mismatch
between situational characteristics and organizational structure might lead to decreasing
performance, thus requiring adaption (Lawrence and Lorsch 1967).

Situation = Context
Characteristics of the
organization and its
environment

Formal structure of
the organization

Performance of
the organization

Figure 1. Contingency Approach

Source. Adapted from Kieser and Ebers (2014)

Due to its abstract and generalizable viewpoint and reductionist character, the contingency
approach has been operationalized for various types of organizations, situations and institutional
arrangements over time (Flynn et al. 2010). In this regard, organizations could be single
agribusiness companies or even whole food supply chains (Kieser and Ebers 2014; Otter et al.
2014); their situational parameters could be internal characteristics, such as the age and size of
the organization, or external ones, such as socioeconomic circumstances, market characteristics,
customer structure or global cultural context (Kieser and Ebers 2014). Furthermore, formal
structures include a wide spectrum of design parameters, among others, the degree of
formalization and standardization (Pugh and Hickson 1971; Pugh et al. 1968). More recent
studies have categorized the latter instruments as procedural design parameters and distinguished
them from structural, motivational and personal instruments (Kayser et al. 2015).
Simultaneously, these studies indicate that the contingency approach takes dynamic
organizational characteristics and environments into account and, in this way, emphasizes to
revalidate the fit of situational characteristics and organizational structures over time (Kieser and
Ebers 2014). This theoretical viewpoint provides a framework for rethinking the role of private
standards in the international fruit trade (as a prime example of NTAE) under consideration of
current changing market characteristics and contrasting the findings with those of earlier studies
(Melo et al. 2013; Jongwanich 2009; Reardon et al. 1999; Maertens and Swinnen 2009; Jaffee
and Henson 2005).
In the focus of this study will be the aspect of formalization, as private food standards (e.g.,
GlobalGap, BRC and retailers’ MRLs) are an expression of standardization and, thus, an integral
part of the formal structure of a food supply chain and therefore need to accommodate various

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

154

Sonntag et al.

Volume 19 Issue 2, 2016

market characteristics and customer structures (e.g., quality requirements, demand quantities and
purchasing power) in various destination countries in order to maximize organizational
performance. Therefore, the organization is defined as the whole international fruit supply chain
in this study. However, the operationalization of organizational performance is recognized as a
major pitfall in contingency theory—an issue that increases with the complexity of the
organization as the unit of investigation. Since the term efficiency, which is often used in this
context, is distensible in nature, this study will waive the quantification of parameters and instead
focus on a major qualitative aim of supply chain activities: the optimal supply of goods with
regard to quantity and quality at any time (Kieser and Ebers 2014; Van der Vorst 2006).

Material and Methods
In this study the contingency approach is applied to the international fresh fruit trade as an
example of NTAE supply chains. In doing so, we focus on the European Union as the destination
market since it is one of the most important actors in global fruit trade (Huang 2005). Therefore,
the EU would also be vulnerable in the case of increasing procurement problems due to a
mismatch between situational factors and the organizational design of supply chains. With nearly
10 million tons and about US$20 billion of fresh fruit imports in 2013, The European Union is a
major—but also very dependent—customer on the world market (Comtrade 2014). Germany
alone accounts for 9% of the global fruit trade volume and, with a population of about 80
million, is the principal market in the EU and a very important country for the fresh fruit trade
(Comtrade 2014; Hart et al. 2007).
In order to supply this market, German importers and exporters from non-EU countries that
deliver their products to Germany must comply with a variety of MRLs required by large
German retailers. These MRLs are often much stricter than the ones required by EU legislation.
Privately determined MRLs in other EU countries have been steadily declining and, nowadays,
can fall short of the EU levels by up to 30% (CBI 2014). Thus, compared to other European
countries, Germany has extremely high quality requirements, especially for fresh fruit. The
pesticide MRLs set by large retailers respond mainly to repeated public campaigns by
nongovernmental organizations (NGOs) accusing retailers of threatening consumer health
through high (although in most cases legal) pesticide residues (Soon and Baines 2013). Higher
standards on pesticide residues have helped retailers avoid public campaigns (Melo et al. 2013).
Thus, the standards producers and exporters have to meet in the German fruit market have
increased in the recent past. Consequently, the country can be seen as a prime example of other
highly industrialized countries where standard setting is concerned and has therefore been chosen
as the focus of investigation in this study. Furthermore, Germany is a country where prices for
fresh fruits (and other food products) are comparatively low (Comtrade 2014) due to intensive
price competition between retailers and the market dominance of low-price hard discount stores.
These low prices, as an expression of the “characteristics of the organization and its
environment“ in the sense of the contingency approach (see Figure 1), cannot compensate for the
high quality requirements and, thus, are no longer in keeping with the very high degree of
formalization. In consequence, it is likely that the fruit trade flows will continue to shift to
destination markets where quality requirements are more in line with prices, leading to
decreasing organizational performance through supply shortages in the EU (Kieser and Ebers
2014; Van der Vorst 2006). For a detailed understanding of the specific issue, we collected
qualitative data through semi-structured in-depth interviews (Denzin and Lincoln 2011).

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

155

Sonntag et al.

Volume 19 Issue 2, 2016

Qualitative research in general is used, among other things, for applied research describing and
interpreting new, still under-researched or future issues—as is the case in this study (Bitsch
2005). It should be noted that qualitative surveys, unlike quantitative approaches, contain
research methods and data collection and analysis without a numerical basis (Creswell 2009;
King et al. 1994). Since the broad constructs of the contingency approach are hard to quantify,
especially on the supply chain level, and comparable as well as reliable data are scarce2, the
qualitative approach is preferred in this context. Furthermore, intensive interviews have the
advantage of obtaining detailed information from a relatively low number of participants (Neves
et al. 2013; King et al. 1994) since the strength of a semi-structured interview lies in its
opportunity for participants to express their own perspective freely and in their own terms.
Nonetheless, the interview is carefully prepared and guided to avoid missing important aspects.
This research method allows the identification of undiscovered developments and requires a new
point of view (Cohen and Crabtree 2006; Bitsch 2005). According to Cassell and Symon (1994),
qualitative approaches are a valuable tool, especially in times of change, since changes are due to
time lags in quantitative data often not observable in the moment they occur. Additionally, “with
quantitative methods we may be able to assess that a change has occurred over time, but we
cannot say how or why” (Cassell and Symon 1994, 5). Thus, in this study a qualitative approach
is used to explore the following questions:
-

Do experts perceive a change in the role of private standards in international fruit supply
chains?
How did the change in the role of private standards occur?
Why did the change in the role of private standards occur?

Study Design and Sample Description
To obtain the qualitative data, a series of semi-structured telephone interviews were conducted
with industry experts from import and export companies between September and November
2014 using an interview guideline with open-ended questions. The interview guideline was
developed to gather detailed information from industry insiders’ perspectives (Leech 2002).
Additionally, ad hoc questions were spontaneously phrased at the end of each interview
reflecting any new issues that had arisen during the dialogue. Interview guidelines for both
importers and exporters closely resembled each other to ensure the compatibility of the results.
Both sets of guidelines contained four main sections: general data (A); company data (e.g., size,
export markets), certification systems, product portfolio and product sources (B); questions about
specific aspects of the role of private standards in the international fruit trade (C); and
sociodemographic information about the respondent (D). As the centrepieces of the interview
guidelines, Section C included key questions concerning:
-

experts’ trade relations with the EU, specifically with retailers in the EU.
experts’ perception of food quality certification and private standards in the fruit trade.
the emergence of new destination markets for fruit worldwide.

2

Trade data, such as import and export flows from/to the European Union (especially to Germany), are difficult to obtain because
of re-imports/exports in all current databases. Furthermore, databases for many countries, especially developing and transition
countries, are incomplete, unreliable, heterogeneous or even nonexistent.
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Since qualitative data is not collected on a numerical basis, statistical representability is of minor
relevance during the sampling process (Creswell 2009; King et al. 1994; Lamnek 2010).
Therefore, in this study, import as well as export companies were selected by focusing on
content-related representability, for which the relevance and popularity of the fruit traded to
Germany plays a key role. Hence, fruits were included that are either imported seasonally,
because domestic yields cannot supply the German demand or year round because they cannot
easily be cultivated in Germany. This applies in particular to apples, pears, grapes, bananas,
pineapples, kiwi fruits and citrus3. The main non-EU export countries of these seven fruits are
Ecuador, Chile, Costa Rica, South Africa and Guatemala, which together provide approximately
43% of the entire German import of the seven fruits under analysis (Comtrade 2014). Thereby,
export companies in these countries were only selected if they operate in accordance with
European quality requirements and are GlobalGAP certified. In all, 194 export companies were
identified in the five countries, of which twenty-two participated in the interviews.
Simultaneously, forty-three importers of the same fruits from non-EU countries with
headquarters in Germany were identified on the basis of the companies’ fruit trade flows and
their trade relations with the German food retail sector and asked to participate in the telephone
interviews. Of these, fourteen company representatives agreed to be interviewed. The interviews
focused especially on managing directors but also on experts in logistics, marketing, purchasing,
sales and quality management. The first attempt to contact the experts took place at the German
Fruit and Vegetable Congress 2014 in Düsseldorf, Germany; additional contacts were made
through an Internet-based search.
Interviews lasting between twenty and ninety minutes were recorded. After transcribing all
expert interviews, a qualitative content analysis was carried out using Atlas.ti software to code
and process the data (see Figure 2). During the structured content analysis developed by Mayring
(2010), a combined deductive and inductive coding system was derived from the literature to
evaluate in detail content-related connections between the statements. The basis for analysis was
a deductive pre-coding of the transcribed interview into main categories according to the
questions in the interview guideline. Then, subcategories were established in order to further
differentiate the statements within the main categories, followed by the interpretation of results
(Kuckartz 2012; Lamnek 2010).
In total, the sample consisted of fourteen German importers of fresh fruit from the Southern
Hemisphere (see Table 1), representing about one-third of the number of German fresh fruit
importers and twenty-two exporters and primary producers located in and operating from the
main countries of origin of these fruits (see Table 2). The exporters under analysis represent
11.3% of the total number of relevant exporters in the leading source markets for the fruits
included in the study. Experts interviewed on the importer side are between 28 and 58 years of
age and have had between one to forty years of work experience. Most experts are managing
directors (10). Furthermore, one marketing director, one key account manager, one quality
management representative, and one expert on sales and purchasing were interviewed. The
import companies surveyed operate mostly in the legal forms of GmbH (11) and GmbH & Co.
KG (3). These companies employ between 6–800 employees.

3

In this study, citrus comprises oranges, lemons, limes, mandarins and grapefruits.
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Figure 2. Process of the Qualitative Content Analysis

Source. Adapted from Kukartz 2012

Table 1. Interviewed Importers’ Product and County Portfolios
Importer

Apple

1

ZA1
AR, CL,
NZ

2

Pineapple

Banana

3
4
5
6
7

NZ

CR, PA,
EC
CR, EC

10

EU,
Overseas
ZA, AR,
CL

EU

CR, CO,
EC

CR, CI

PA, CO

CR

CR, EC,
VN, CN
EC, CO,
CR
EC, CR,
CO

CL

Kiwi
fruit

Grape

Citrus

ZA

ZA
ZA, AR,
UY

ZA, AR, CL
ES, IT, ZA,
AG, UY

EU,
Overseas

CL

ES, EG, PE

ES, ZA
ES

IT, GR, ES,
ZA, AR

ES, IT, ZA,
AR

ZA, IN, CL

ZA

IT, NZ,
AU

CL

NZ, CL,
ZA, CL,
CR, PA
NZ, IT
IN, ZA, BR
ZA
AR
FR, IT,
IT, FR,
IT, GR, ES,
CR, EC,
IT, ES,
14
NZ, AR,
CR
GR, NZ,
CL, ZA, Ar,
CO
ZA, CL
CL
CL
BR, IN
1
Source. Authors' elaboration; abbreviation of countries according to ISO-3166-1-codelist
13

ES, IT, ZA,
AG, UY
BR

PE, CO, EC

11
12

ZA
ZA, AR,
CL
ES, IT,
ZA, AG,
UY

CO, EC

8
9

CO, CR,
EC
EC

Pear

ZA, AR,
MX
ES, TR, IT,
ZA, CN, AR
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The experts surveyed on the exporter side are between thirty-four and fifty-six years of age and
have between nine months and thirteen years of working experience. Two of the exporters are
farmers (100% self-/in-house production), five are direct exporters, and fifteen are producers
who export their own products (30–90% self-/in-house production). Most of the latter kind of
companies are organized as cooperatives.
Table 2. Interviewed Producers’ and Exporters’ Geographic Origin and Product Portfolio
Exporter
1 (PE)2
2 (E)

Chile

South Africa

3 (E)
4 (PE)
5 (E)
6 (PE)
7 (PE)
8 (PE)
9 (PE)
10 (PE)
11 (PE)
12 (PE)
13 (P)
14 (P)
15 (E)
16 (PE)
17 (E)
18 (PE)

Costa Rica
Pineapple
Pineapple
Pineapple,
Banana
Pineapple
Pineapple,
Banana

Guatemala

Ecuador

Pineapple
Banana
Citrus
Grape
Apple, Pear,
Grape, Kiwi fruit
Apple, Pear,
Grape, Kiwi fruit
Apple, Pear,
Citrus, Grape
Banana
Pineapple
Grape
Citrus
Grape
Apple, Pear,
Citrus, Grape

19 (E)
Citrus
20 (PE)
Grape
21 (PE)
Citrus
22 (PE)
Apple, Pear
2
Source. Authors' elaboration; P= primary producer; PE= primary producers who export their own products;
E=exporters

Results
In evaluating the expert interviews it is necessary to differentiate between the statements of
importers and those of exporters in order to approach the problem from different angles and to
derive recommendations for political and managerial decision makers and future research
directions.
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Importers
The interviews with importers clarify that German fruit importers use various criteria to select
their suppliers. However, the essential criterion for delivering to the European and German
market is a GlobalGAP certification: “Certifications, such as GlobalGAP and IFS, are simply
basic preconditions due to the underlying customer requirements” (Importer 11). In this context,
customer requirements are the basis for specifications—especially certifications—of German
food retailers for companies that supply to the EU market. Thus, “… if they do not have any
certification, they do not have to deliver” (Importer 3).
All the experts surveyed from import companies confirmed that national retailers demand private
standards (GlobalGAP, IFS, BRC, etc.) as the basic precondition for supply; thus, these
standards have become quasi-mandatory for producers in developing and transition countries
(Meuwissen et al. 2003). In addition to these private standards, which ensure quality and
traceability, producers must comply with the MRLs set by the European Union and other food
law regulations. According to the importers interviewed, the requirements stemming from these
established public standards and the limitations regarding some pesticide residues are quite easy
for producers to fulfil: “[The] … governmental standards everybody may fulfil; there are no
problems. Problems tend to occur with the retailer specifications” (Importer 4). In contrast, the
very stringent requirements of German food retailers relating to pesticide residues are regarded
as particularly problematic. For delivery to German food retailers, importers focus on the
traceability and monitoring of quality criteria. The enforcement of strict, specific requirements
has made imports to the German food market substantially more difficult. However, for
producers and suppliers from exporting countries who want to sell their fruits in Germany, there
is no way round them.
Apart from general perceptions of private standards—especially MRLs—as entry barriers to fruit
trade with the EU market, experts are critical of certification systems, with some raising doubts
about the relevance of a certificate. “It is not a sufficient criterion to have a GlobalGAP
certification to make sure everything runs as we like and is required by the German food
retailers” (Importer 8). Requirements in the field of certifications have to be met; nevertheless,
they do not reliably guarantee that German consumers’ and retailers’ expectations will be met.
To avoid penalties by German food retailers, importers set their own specific standards for their
suppliers.
Another issue from the importers’ perspective is having to comply with a veritable certification
jungle of numerous different quality requirements: “In general, however, there are no difficulties.
There are no problems with GlobalGAP, in any case; the problems tend to be about the
multiplication of certifications. There are so many and everybody is developing another one”
(Importer 12). “From my point of view, the problem for producers is that they have so many
standards which overlap each other. They have British certifications, US certifications and other
specific ones …” (Importer 4). As the interviews show, experts often face these complications
due to a lack of integration of the various private standards. Thus, producers and suppliers of
fresh fruit have to separately meet the requirements of the market in the EU, the United States,
and specific countries like Great Britain or Germany as well as special standards defined by
individual food retailers.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

160

Sonntag et al.

Volume 19 Issue 2, 2016

The importers considered retailer policy on pesticides a reaction to the headline-grabbing
presentation of fruit and vegetables contaminated with pesticides by NGOs, whether the story is
true or not. Several years ago, some NGOs held promotional campaigns publicizing the
hazardousness of fresh fruit. As a result, consumers have become increasingly sceptical. “These
people had a strong influence, and this has led to a broad range of these special requirements in
the EU and in German food retail” (Importer 2).
After the NGO campaigns, retailers established lower pesticide residue levels to avoid negative
publicity and losing consumers and consumer trust. “[There] … were problems, and then the
only theme was 'food safety'. Every discount store started to make its own food safety standard.
These standards [especially maximum residue levels] go far beyond the standards of the
European Union” (Importer 3). “If there are thresholds [i.e., maximum residue levels] established
by the EU, this is binding throughout most EU countries. Only [retailers in] Germany and a few
other countries (e.g., the UK) undermine these standards such as [X: Name of the discounter is
known to the authors] requiring thresholds which are 33% below EU legislation and [X: Name of
the supermarket is known to the authors] requiring thresholds, which are 5% below. However,
Germany-wide, no consistent standard exists; everyone does his own thing” (Importer 1).
At the same time, average retail prices have not increased in the same way as requirements for
producers. As a result, it has become more and more difficult for producers to deliver fruits that
meet the requirements and, at the same time, ensure the profitability of their businesses. “It is
getting harder and harder to meet the standards. … But it costs a lot of money and requires a lot
of time. The question is whether they will overshoot the target” (Importer 4). However,
importers state that it is difficult to reverse these strict MRL requirements, even if they have
since come to be seen as—at least to some extent—too excessive. “But it is difficult for a food
retailer to break out of this role and say, 'Instead of 70%, we now need only 80% or 100% [of the
European standard].' [If this happens,] … there are concerns about dumping at the expense of
food safety again” (Importer 8).
Importers perceive the German food retail sector as price- and quality-dominated, so that
producers have to comply with these standards despite the low prices. Low customer prices in
conjunction with stagnating or declining fruit consumption and rising quality requirements in
Germany are, according to the experts in our importer sample, the main factors making Germany
less attractive as a destination market for suppliers in the international fruit trade: “It will no
longer be easy for us to enthuse producers. We can no longer say, 'Come to us; we have the best
prices, and you will have a sufficient income. This is seen more and more critically today. We
are no longer in a position to pay such prices” (Importer 4).
At the same time, importers are concerned about the rising advantages of newly emerging
growth markets for exporting countries, which extend their existing trade relations and open new
sales channels. “We [i.e., Germany] have achieved a consumption level; despite all the
assurances that people would or should eat more fresh fruit and vegetables, it does not
necessarily happen. There are other countries, such as Russia or China, which are definitely
increasing their imports [of fresh fruits], at least in part” (Importer 4). Such new growth markets
as China, India, and Russia are experiencing an increase in per capita food consumption and
purchasing power to buy high value food such as fresh fruits. “There is a great appetite for fresh
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fruit and vegetables in these countries, with a stronger tendency than we have in Germany. In
this respect, competition is growing there” (Importer 8).
Therefore, most experts argue that the international fruit trade flows are changing at the expense
of European markets. In addition to the Asian and Russian markets, domestic markets in the
exporting countries are also gaining relevance due to the increasing income of many consumers,
shorter distances to end markets, and, thus, easier logistics and less stringent quality standards.
Moreover, producers and exporters usually do not have to fear complaints and sanctions in their
home markets. “In the meantime producers have got several alternatives, and that is a very
simple problem that we need to address. This means simply that we have strong competition”
(Importer 4). The majority of the importers agree that there is growing competition on the world
market, especially for Germany, and are anxious about the availability of the fresh fruit
quantities needed for Western Europe and Germany. “Therefore, Europe will play a minor role
because growth—population size—is increasing in other parts of the world, but no longer in
Europe" (Importer 13). The availability of fresh fruit all year long can no longer be taken for
granted, and a supply shortage is very likely to occur in future.
Exporters and Producers
The majority of the producers and exporters interviewed describe themselves as open to all
markets in principle and constantly searching for new sales opportunities for their fruits. They
confirm that Europe is one of their traditional main target markets although it has become
increasingly less important. Most of the respondents state that they have reduced their
companies' export shares to the European market during the last years. “Five years ago, our
company sold 70% of its fruit to the European market; today it is around 40%” (Exporter 15).
The exporters do not expect Europe to be a growing market for their business. “In future, the
focus will be less on Europe …. There already exist other markets that pay the same or higher
prices with less risk. Therefore, I think that Europe … for us as exporters of fresh fruits will lose
its importance“ (Exporter 11).
Lower prices and stagnating consumption and demand are minimizing the advantages of the
European market for exporters. “In Western Europe, consumption level has already reached its
limit and demand is not increasing any further” (Exporter 1). Concurrently, it was highlighted in
the interviews, that the strictness of product requirements have been constantly increasing on
European markets for fresh fruit: “Quality certificates are already a precondition for delivering to
our target markets” (Exporter 3).
The experts see Western Europe as one of the most challenging markets, which require a lot of
quality certificates. They particularly expect Germany to be “a market that is not willing to pay
but has a high demand for various certificates” (Exporter 11). Private standards such as the
GlobalGAP certification are key factors in entering the European market and sometimes valued
more highly by customers than the “real quality of the fruit” (Exporter 7). This certification is
widespread among producers and exporters in the exporting countries due to their long
experience and the adaptation of their production processes to market requirements. One of the
exporters even claims that “If there is an important certification in the world, it is the GlobalGAP
certification“ (Exporter 1). GlobalGAP certification is mainly positively assessed by the
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interviewees since it provides compliance with the minimum standards and helps the exporting
companies organize their business processes.
Standards are considered more as a means of facilitating trade, even with other, non-European
markets, and as a basis for the adoption of further standards. Therefore, most private food
standards and the European legislation are no longer impairing factors for exporters’ business on
the European market. In contrast, it is the low MRLs fixed by retailing companies that have
become increasingly stringent and that pose a real challenge. The German market in particular is
characterized by the experts as price driven, sophisticated “and focused on the topic of
application of pesticides” (Exporter 11). The MRLs are more restrictive, and the experts observe
"growing pressure on reducing pesticides in food“ (Exporter 4) because most of German
supermarkets “accept only a third of the official maximum level” (Exporter 4). The requirements
on the German market exceed the level of GlobalGAP; as a result, this certification no longer
safeguards entrance to and success on the European market. “German supermarkets have their
own rules, and they are very hard to comply with, and they do not have a solid scientific basis”
(Exporter 19). “Even slight deviations in the measured values lead to the return of goods. This
makes export to Europe more difficult“ (Exporter 12). In this regard, these MRLs are viewed
with incomprehension by producers and exporters in exporting countries.
Private Standards set by supermarkets lower supplier preferences for the European market.
Nevertheless, the respondents expect that quality standard requirements will continue to increase
in Europe as well as on other international markets. “Standards concerning social and
environmental aspects are increasingly important in the developed markets” (Exporter 16). Some
respondents explained that, on the one hand, there is a shortage of necessary resources, such as
skilled labour, and, on the other hand, the monetary compensation and technical support needed
to meet the requirements of various standards is lacking. These circumstances make certification
according to the many different standards difficult, especially for small producers: “If every
market sets its own and different standards, it will be more expensive and difficult for us”
(Exporter 11). Furthermore, the experts see “very few opportunities” (Exporter 1) for improving
fruit characteristics and production processes.
Market-specific production is diminished by customers’ low willingness to pay in Europe in
general and in Germany in particular; thus, producers and exporters suffer from a lack of
profitability. The very “specific requirements” (Exporter 8) of this market are sometimes
perceived as trade barriers by the exporters, which is not yet the case with other international
growth markets. “In case of strongly rising requirements, the quantities that will be sent to
Europe will drop” (Exporter 20); “this would be a reason to refrain from shipping goods to
Europe” (Exporter 16).
Therefore, the European market is progressively losing its attractiveness for producers and
exporters. In response, they are working to diversify their destination markets and become more
and more independent from one single market or region or even Europe as a whole. Thus
“producers try to find alternative target markets” (Exporter 12) that accept “fruits with lower
standards at the same price level” (Exporter 18). The findings suggest that the quality
requirements on emerging markets are different from those on developed markets. They are less
stringent with regard to MRLs but not lower with regard to the aesthetics of the fresh fruits and
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phytosanitary aspects. For example, “Asia is an attractive market, but … there are trade barriers
as well” (Exporter 5). Many interviewees stated that Asian markets pay higher prices, but the
demand for fruit with a perfect external appearance on these markets potentially increases the
complaint rate and is perceived as a high risk by exporters. Moreover, unreliable payment
practices mean that entering and delivering to new markets is still connected with “economic and
political risks” (Exporter 1).
Nevertheless “developing countries are less oriented to certificates” (Exporter 11) which is still
an advantage for exporters. The experts intend to adapt their sales and strategies used for the
distribution of risk. “Today the supply for certain fruits is lower than the demand“ (Exporter 21);
therefore, it is easy to find new customers, and the European market is losing its attractiveness
for producers and exporters. It is also lowing its advantages regarding high payment security,
stable networks of trade relationships and efficient infrastructure in favour of the newly
emerging growth markets in developing and transition countries such as China and India. Even if
the participants expect that it will take some time to create a new, successful market position in
these growing markets, they noted that the economic and political situation is becoming more
stable. Thus, the experts see further potential for extending their business to these new growth
markets due to lower quality standards, rising demand and a higher willingness to pay for fresh
fruits.
According to the experts, Europe will nonetheless stay a major pillar as a target market for fresh
fruits in the short term: “Europe receives a wide range of different fruits” (Exporter 16),
therefore “we would definitely not stop delivering the European market because we have been in
this market for a long time and we need to maintain it” (Exporter 7) at least “for certain varieties
and sizes” (Exporter 16). But with the increasing complexity of European market requirements
concerning fruit quality, it will lose its importance in the long term as producers and exporters
move their businesses in a different direction and become increasingly independent of the
European market.

Discussion and Conclusions
This study shows that the current changes in private food safety standards represent a significant
challenge for companies in the international fruit trade. The assumption based on the
contingency approach that a mismatch between the changed market situation (emergence of new
growth markets) and the strict and complex private standards prevailing on the EU—and
especially the German—fruit market (degree of formalization as part of the organizational
structure) is leading to procurement issues for importers in the European Union (decreasing
performance, i.e., decreasing ability to supply required quantities and qualities at any time)
(Lawrence and Lorsch 1967) can be confirmed by the results of the expert interviews conducted
in this study. Thus, this study parallels earlier findings on changing international trade patterns
(USDA 2014) and reflects the dynamic assumptions of the contingency approach (Kieser and
Ebers 2014).
Most experts on both the import and the export side agree that the reason for procurement issues
is not the problem of complying with specific private standards such as GlobalGAP, but the
growing flood of private standards and, especially, the extremely low MRLs for pesticides
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required by German retailers. As a result of various food scandals and public pressure, these
MRLs are set far below the EU public regulations as part of the retailers’ commercial strategies
(Soon and Baines 2013; Willems et al. 2005; Henson and Reardon 2005). Our results confirm
that the "jungle" of very stringent private food standards in combination with stagnating prices
and demand on the German market is decreasing its attractiveness and increasing the
attractiveness of alternative export markets in the Southern Hemisphere. In consequence, trade
volumes are shifting from developed countries, such as the EU, to countries with higher MRL
requirements, such as some Asian countries. Hence, experts expect procurement issues in
Germany, as an example of an industrialized importing country (Melo et al. 2013; Diop and
Jaffee 2005). Standards do not necessarily impede trade as earlier studies have described
(Masood 2014; Maertens and Swinnen 2009; Jaffee and Henson 2005). Furthermore, this study
supports the findings of earlier studies on the peculiarities stemming from a lack of
harmonization among food safety standards (Müller et al. 2013; Mergenthaler et al. 2009).
However, as the experts revealed, the new growth markets with their higher MRLs also have
their disadvantages, such as less developed trading relationships and infrastructures. Therefore,
suppliers from developing and transition countries are adjusting their export volumes slowly to
minimize risk and continue to deliver a large share of their fresh fruit products to the EU where
they have established trading relationships with secured payments. As a result, although the shift
in trade flows is not yet visible in the trade data, that is expected to change in the near future as
suppliers continue to adapt to changes in market characteristics.
Due to these time lags in trade shifts and the qualitative nature of the study, the influences of
strict quality requirements on changes in international trade flows cannot yet be quantified.
Furthermore, the study provides a snapshot of current developments and does not take into
account longer term adaptations such as potential future price increases in EU countries such as
Germany, where low prices currently prevail despite the demand for low MRLs. Thus, results
have to be considered as tendencies and interpreted tentatively. However, the complexity of
context-based details resulting from the qualitative data sampling provide a basis for rethinking
the actual role of private standards in the international fruit trade (Harrison and Ng 2011).
Furthermore, our findings provide insights into the processes underlying the emergence of
stricter food safety standards and the role of nongovernmental organizations in this context.
Although retailers are often considered the “new masters of the food chain” (Flynn and Marsden
1992: 90), NGOs also play a decisive role in determining the organization of food supply chains.
In the end, the organization of food supply chains can be conceptualized as the outcome of a
dense nexus of private and public action on various levels, both national and international
(Harrison et al. 1997).
The purpose of our study was to contribute to a better understanding and a radical rethinking of
the role of private standards in international fresh fruit chains. Our results have manifold
managerial, political and research implications. Management implications can be addressed to
companies in the industrialized importing countries, which must avoid setting MRLs even
further below those of the EU and liberalize their purchasing and price negotiations to avoid
procurement problems (or higher prices, which might be difficult to transmit to consumers) in
the middle and long run. At the same time, politicians, companies, standard setters and
researchers should try to more thoroughly harmonize food safety standards, especially the MRLs
for pesticides. In doing so, it is likely that people around the world will benefit from the same
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degree of food safety standards, since suppliers in developing and transition countries could meet
the requirements and adopt the standards more easily. As a side effect, the pool of suppliers will
enlarge since the harmonization process will lead to decreasing certification costs. However,
even if the harmonization of private food standards is difficult to achieve—since European and
global retailers may lose their power to control private standards—GlobalGAP has initiated an
attempt towards harmonization: the so-called Declaration of Abu Dhabi, which involves standard
setters, retailers, researchers and others and should be promoted (Soon and Baines 2013;
GlobalGAP 2015). Additionally, politicians should also actively support the entire food chain,
but especially the fresh fruit sector in regaining credibility by educating consumers regarding the
sufficient evaluation of food safety in order to increase consumer acceptance of natural product
characteristics and certain MRLs. Furthermore, import and trade regulations should be evaluated
regularly with regard to their appropriateness and effectivity based on the latest research
findings. To provide this base, researchers should rethink their common beliefs about private
standards functioning as either barriers to trade or door openers for industrialized markets for
developing and transition exporting countries (Melo et al. 2013; Maertens and Swinnen 2009;
Jongwanich 2009; Jaffee and Henson 2005; Reardon et al. 1999). Instead, they should focus on
the new role of standards as contributing to the increasing exclusion of demanding industrialized
markets from international trade flows with NTAE or as triggering price increases. Further
research on the impact of private standards and retailer requirements on trade flows from an
importing country’s perspective and large-scale quantitative analyses of import level changes are
needed. To that end, databases must be augmented in order to obtain complete, comparable and
reliable data for such studies. However, to realize these implications, all actors in the food
sectors in industrialized countries must descend from their high horse of ‘market power’ and
come to grips with growing international competition.
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Abstract
Increased interest by consumers and producers in grass-fed beef has led to recent expansions in
this segment of the beef industry. A mailed survey was used to determine the “what, where and
how” of grass-fed, beef marketing in the United States. The most important factors in farmers’
decisions on when to harvest and sell cattle are animal weight and consumer demand. Most
farmers use multiple venues for advertising and marketing their beef. Direct sale to consumer is
the most commonly used marketing channel. Farm experience, diversification, farm size,
production system, and production region impact marketing channel choice.
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Introduction
The grass-fed beef segment of the US beef industry has garnered increased interest among
consumers and farmers in recent years. The interest among consumers has resulted primarily
from health, environmental, animal welfare, and local agricultural production concerns while the
greater interest among farmers has resulted from perceptions of increased consumer demand, the
potential for profitable production, and a desire for involvement in sustainable agricultural
systems. Because grass-fed beef represents a small percentage of the total beef sold in the United
States formalized markets have not been extensively developed. Thus, for grass-fed beef farmers,
marketing is a critically important activity.
Much of the grass-fed beef sold in recent years has been marketed via direct sale from farmer to
consumer on the farm or via farmer’s markets, as well as via direct sale to restaurants and
grocery stores. The extent of knowledge, however, of (1) how farmers decide when to market
grass-fed beef, (2) forms in which the beef is marketed, (3) how farmers advertise their beef, (4)
the primary sources of information for determining grass-fed beef prices, and (5) the marketing
channels used for grass-fed beef is still low. This paper provides information on each of these
issues. As demand for this beef product continues to expand, post-farm gate agricultural
businesses will continue to respond as restaurants and retailers seek to procure adequate
quantities of quality grass-fed beef for their customers. Post-farm gate agricultural businesses,
current grass-fed beef producers, and potential grass-fed beef producers need information on
current marketing practices used if they are to determine how to proceed in marketing and/or
procuring product and coordinating marketing efforts.
Grass-fed beef currently commands a small percentage of the beef market, with Gwin (2009)
estimating that less than 0.5% of the US beef herd was under a grass-fed system. Furthermore,
most of the grass-fed beef farms are relatively small-scale, with results of our survey showing
that the mean and median grass-fed beef farm raised forty and sixteen animals, respectively, to
slaughter weight in 2012. The small-scale nature of the industry and thinness of markets suggest
this industry produces a niche product, with producers using a number of different marketing
outlets from direct-to-consumer to marketing directly to grocery stores and restaurants.
Marketing grass-fed beef animals via conventional auction would not be common since few
auction buyers would pay premium prices for the grass-fed label.
Claim standards for grass-fed ruminant livestock production were defined in the Federal Register
(2007) as involving the feeding of grass and forage for the lifetime of the animal, with the
exception of milk before weaning. Grasses, forbs, cereal grain crops in their vegetative pre-grain
state, and browse constitute the entire diet. Grain and grain byproducts cannot be fed.
Acceptable forms in which harvested forage may be fed include balage, haylage, hay, silage,
crop residue without grain, and other roughage sources. Routine vitamin supplementation and
minerals can be fed. The American Grassfed Association’s (2014) standards for certification
stipulate that the animals can be fed only grass and forage from weaning until slaughter, animals
must be on pasture and not confined in feedlots, no growth hormones or antibiotics may be used,
and animals must be “born and raised on American family farms.” Thus, the USDA definition
and the American Grassfed Association definition are similar in that animals must be fed only
grass and forage post-weaning, but the latter is more stringent in that it disallows the use of
growth hormones and antibiotics and requires that the animals be from American family farms.
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System differences between grass-fed and grain-fed beef operations have resulted in differences
in beef nutrient composition (Dayley et al. 2010; Leheska et al. 2008), with perhaps the most
notable differences being the fat content. According to Dayley et al.’s (2010) review of grass-fed
beef nutrition studies, grass-fed diets generally improve the antioxidant and fatty acid profiles of
beef. Product differences from “conventional” grain-fed beef are a basis on which grass-fed beef
is marketed to consumers.
Previous Grass-Fed Beef Marketing Studies
Most of the previous grass-fed beef marketing research has dealt with consumer preferences
using experimental auctions (Umberger et al. 2002, Umberger et al. 2009; Xue et al. 2010), taste
panels (Sitz et al. 2005), conjoint analysis (McKluskey et al. 2005), or contingent valuation
methods (Conner and Oppenheim 2008). Overall, grain-fed beef has generally received more
favorable sensory scores, though grass-fed beef has been preferred by some consumers
(Umberger et al. 2002). Studies have shown health information to be of significant importance in
determining willingness-to-pay for grass-fed beef (Conner and Oppenheim 2008; Umberger et al.
2009). Conner and Oppenheim (2008) found that consumers generally agreed that pasture-raised
products were better for animal welfare, more environmentally friendly, and healthier to eat.
Overall, the whole of this work appears to suggest that though most consumers prefer the taste of
grain-fed beef, a market exists for grass-fed beef particularly because of its health and perceived
sustainability benefits relative to grain-fed beef.
Martin and Rogers (2004) suggested that a number of challenges will need to be overcome for
grass-fed beef to move from a niche product to wider acceptance, further asserting that
innovative marketing promotion touting the health benefits of grass-fed beef could impact
consumption. It seems that such promotion would need to originate at the farm level since there
are few branded grass-fed beef products. We are aware of few studies that have addressed farmer
marketing of grass-fed beef (Lozier et al. 2004; Steinberg and Comerford 2009). Lozier et al.
(2004) surveyed 149 producers of “pasture-finished” beef in the United States and Canada. A
slight majority sold their product seasonally versus year-round, with most selling to local
individuals, followed by independent stores, followed by restaurants. They also determined the
form in which most farmers sold their product, the price premium they received relative to
conventional beef, and how the farmers advertised. Steinberg and Comerford (2009) conducted
case studies of twenty-six grass-fed beef producers in the Northeastern United States. The
marketing-related concerns they addressed were criteria for harvest, product packaging, and
advertising. Our results build on those of Steinberg and Comerford (2009) and Lozier et al.
(2004), providing more extensive and up-to-date estimates of marketing behavior in the industry.
Furthermore, we provide insight into the types of producers using various marketing outlets.
The objectives of this study are to determine: (1) the importance of various factors farmers
consider in deciding when to harvest or sell grass-fed cattle, (2) the percentages of farms selling
grass-fed beef in various forms, (3) the methods whereby grass-fed beef farmers advertise their
beef product, (4) the primary sources of market price information for grass-fed beef, (5) the
marketing channels farmers use for selling their beef, and (6) the drivers of choice of marketing
channel.
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Methods
Mail Survey
A mail survey questionnaire was developed during 2013 to be administered to US grass-fed beef
farmers. The ten-page questionnaire included questions dealing with farm structure, adoption of
technology and management systems, animal selection for grass finishing, pasture and grazing
management, reasons for entering grass-fed beef production, goal structure of grass-fed beef
producers, marketing practices used, challenges facing grass-fed beef producers, and general
demographic and farm financial information. A list of grass-fed beef farmers for survey was
developed via an extensive Internet search of websites such as eatwild.com, the American
Grassfed Association, Market Maker, general search of the Internet for farms individually
advertising grass-fed beef, and other sites that might contain grass-fed beef farmer addresses. A
total of 1,052 grass-fed beef farmer addresses were found. Dillman et al.’s (2009) tailored design
method was followed in designing the survey. Farmers were first sent a personalized letter,
questionnaire, and business-reply envelope via first class mail in July, 2013. Two weeks later,
they were sent a postcard reminder. Two weeks hence, a second personalized reminder letter,
questionnaire, and business-reply envelope were sent. Finally, two weeks later, another postcard
reminder was sent. A total of 384 surveys were received. Considering returns that were either
bad addresses or where the producer was no longer involved in grass-fed beef production, this
constitutes an overall return rate of 41%.
Upon beginning this study, we did not have a good estimate of the total number of grass-fed beef
farms in the United States, as the US Census of Agriculture has not published these numbers.
Lozier et al. (2004) generated a list of 300 US and Canadian grass-fed beef farmers from Internet
searches and other solicitation in 2001. A total of 187 grass-fed beef farms are included on the
American Grass-Fed Association (2014) website. Our list of 384 respondents includes producers
from all 50 states with the exceptions of AK, DE, HI, ND, and VT. Of the 187 grass-fed beef
farms listed on the American Grassfed Association website, only one is listed in one of those
four states, suggesting that these are not major grass-fed beef producing states. Overall, the
distribution of our sample of grass-fed beef farms among states appears to be as one would
expect from the population based upon observation of areas with greater interest in grass-fed
beef (i.e., the Northeastern and Pacific Coast states).
A number of our survey questions asked respondents to characterize their marketing practices.
Farmers were asked, “Which of the following terms would apply to the grass-fed beef produced
by animals on your farm? (Circle all that apply),” with terms including Natural, Antibiotic-free,
Hormone-free, Local, Lean, and Tender. Note that while some grass-fed beef marketers claim
“hormone-free” beef, this label is not approvable by the USDA for meats. With sufficient
documentation, “No hormones administered” may be approved by USDA for beef.
Respondents were asked, “How important are the following factors in your decision of when to
harvest or sell your cattle?” The factors included: (1) market price, (2) immediate need for cash,
(3) age of the animal, (4) weight of the animal, (5) body frame, (6) availability of forages
(hay/pasture), (7) consumer demand, and (8) time of the year. Potential responses were elicited
using a four-point Likert scale, including not important at all, somewhat important, very
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important, and highly important. Asun et al. (2015) reviewed literature on the number of points
that should be used in a Likert scale, acknowledging the contrasting opinions provided by
previous studies. They suggest that four to seven points are most commonly used, with the need
to avoid too few points (two or three) and a general lack of increased validity when increasing
the number to more than seven. Some studies have suggested “balanced” scales where equal
numbers of positive and negative responses are provided (Friedman and Amoo 1999). Studies
have also discussed the semantic properties of adjectives used in Likert scales (e.g. Myers and
Warner 1968; Mittelstaedt 1971).
Farmers who indicated they had sold grass-fed beef as meat in 2012 were asked, “In which form
was the beef sold? (Circle all that apply),” with options whole carcass, whole side, quarter,
mixed quarter, box – different sized, individual cut, hamburger, and other. Respondents were
asked, “How do you advertise your product?,” with options word-of-mouth, radio and/or TV,
newspaper or magazine, Internet, email, direct mail, telephone, I do not advertise, and other.
They were then asked, “What are your primary sources of information for market prices for
grass-fed beef?,” with options including other farmers; extension service; farm organizations;
TV, radio or magazines; Internet; and other. It is noted that USDA-Agricultural Marketing
Service began providing a monthly grass-fed beef report including prices for US grass-fed beef.
The report, however, became available after the survey was complete. A survey conducted today
would include the report as an option for sourcing grass-fed beef prices. Finally, respondents
were asked, “Which of the following marketing channels do you use to sell your beef? (Circle all
that apply),” with options direct sale to consumers; online/Internet; cooperative; restaurant;
grocery stores; farmer’s market; wholesalers and/or retailers; and dealers, brokers or meat
packers.
Marketing Channel Selection
In this study, we analyze the adoption of eight different marketing channels for grass-fed beef, as
listed in the previous paragraph. One option for estimating the drivers of adoption of each would
be to estimate separate probit or logit models for each of the marketing channels. However, in
such cases where there are multiple options that may be adopted, the error terms may be
correlated and the estimates may not be efficient. The multivariate probit model, which is akin to
the seemingly unrelated regression model but used instead for binary outcomes, may be used to
overcome this deficiency (Greene 2000).
The multivariate probit model is structured as:
∗
′
1) 𝑦𝑖𝑚
= 𝛽𝑚
𝑋𝑚 + 𝜀𝑖𝑚 , 𝑚 = 1, … , 𝑀
∗
1 𝑖𝑓 𝑦𝑖𝑚
> 0, 𝑎𝑛𝑑
2) 𝑦𝑖𝑚 = {
0
𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒,

where M is the number of equations and ε have a multivariate normal distribution with mean
vector 0, covariance matrix R, and diagonal elements equal to 1. The Geweke-HajivassiliouKeane simulator is used to compute probabilities in this model. For more information on the
specifics of this model, the reader is referred to Greene (2012). Examples of studies in
agricultural economics that have used the multivariate probit model include Fletcher and Terza
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(1986) in analyzing marketing alternatives for wheat farmers and Gillespie et al. (2004) in
analyzing breeding technology adoption among hog farmers.
In addition to the multivariate probit model, a count data Poisson regression model is used to
determine the drivers for the number of marketing channels used by farmers. Given that grassfed beef is closer to a niche product than a commodity and there are few or no established grassfed beef markets in some regions of the United States, farmers must pay close attention to
marketing and perhaps sell in multiple markets. The Poisson model is designed to analyze count
data, in our case the number of marketing channels used. The Poisson regression model as
shown in Greene (2000, 880) is:
3) 𝑃𝑟𝑜𝑏(𝑌𝑖 = 𝑦𝑖 ) =

𝑦

𝑒 −𝜆𝑖 𝜆𝑖 𝑖
𝑦𝑖 !

, yi = 0, 1, 2, …,

where it is assumed that the yi’s are drawn from a Poisson distribution and λi is the parameter
estimate that is related to the regressors in a log-linear model, ln λi = β’x. The Poisson regression
model assumes that the variance of yi is equal to its mean. In cases of overdispersion where the
two are unequal, the negative binomial regression model has been proposed. We tested for
overdispersion in the count of marketing channels used using the Lagrange multiplier test as
discussed by Greene (2000, 885-886), but did not find evidence of overdispersion. Thus, we use
the Poisson model for analyzing the count of marketing channels used.
Independent variables included in the multivariate probit and Poisson regression models include
those indicating farmer demographics, farm diversification, farm size, production system, and
region. The farmer demographic variable included was the number of years the farmer had been
operating the grass-fed beef enterprise. Studies that have found impacts of years of experience on
marketing outlet choice have included Park and Lohr (2006) with organic producers, Nyaupane
and Gillespie (2011) with crawfish producers, and Sun et al. (2014) with wineries.
Farm and household income diversification measures included in the models were the percentage
of household income from off-farm sources (% Income Off-Farm) and the percentage of farm
income from grass-fed beef (% Farm Income Grass-Fed). Studies finding significant
relationships between off-farm employment and marketing channel choice have included
Gillespie et al. (2004) with cattle producers and Nyaupane and Gillespie (2011) with crawfish
producers. Generally, higher percentages of income from off-farm work suggest less time
available to devote to management of the farm and, hence, to the grass-fed beef enterprise. This
would suggest the selection of fewer marketing channels and avoidance of channels with
associated high transaction costs, as originally discussed by Coase (1937) and developed by
Williamson (1979). For instance, direct sale to consumers involves individual transactions for
most or all sales and, thus, significant time required for negotiation and providing information to
individual buyers. Sales to restaurants and grocery stores involves significant transaction costs
associated with providing information to the buyer, negotiating contracts whether formal or
informal, and perhaps the buyer’s monitoring quality, which could impose costs on the seller.
Studies that have found significant relationships between farm enterprise diversification and
marketing channel choice have included Gillespie et al. (2004) and Davis and Gillespie (2007).
Farm diversification can be used as a risk management tool (Robison and Barry 1987). Use of a
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larger number of marketing channels would tend to diversify the marketing portfolio, a strategy
that producers depending more extensively on the grass-fed beef enterprise could use to reduce
risk. Furthermore, greater dependence on the grass-fed beef enterprise suggests more time
available to devote to marketing, suggesting a more diversified marketing portfolio and selection
of marketing channels that involve higher transaction costs such as direct sale to consumers and
to restaurants and grocery stores.
Farm size measures included in the models were the number of grass-fed beef animals raised to
harvest weight (Cattle Raised) and the total number of acres on the farm (Acres). Studies finding
significant relationships between firm size and choice of marketing channel or method include
Fletcher and Terza (1986) with wheat producers, Schmitz et al. (2003) with US stocker cattle,
Park and Lohr (2006) with organic producers, and Sun et al. (2014). Greater volume allows
transaction costs per unit sold to decrease and opens the opportunity for selling via channels that
may demand higher volume, such as grocery stores, restaurants, and wholesalers. Larger-scale
producers would not be expected to depend as heavily upon marketing channels with higher
associated transaction costs, such as direct sale to consumers. Production system was included
using a dummy variable indicating the farm was producing certified Organic beef.
Farm region variables were included, with South including AL, AR, FL, GA, KY, LA, MS, NC,
SC, TN, VA, and WV. Northeast includes CT, DE, ME, MD, MA, NH, NJ, NY, PA, RI, and
VT. Pacific includes CA, OR, and WA. West includes AK, AZ, CO, HI, ID, KS, OK, MT, NE,
NM, ND, SD, TX, UT, and WY. The baseline Midwest includes IL, IN, IA, MI, MN, MO, NE,
OH, and WI. Park and Lohr (2006) found differences in marketing behavior by region.

Results
Of the terms grass-fed beef producers believed applied to the beef they produced, the terms
“hormone-free,” “local,” “natural,” and “antibiotic-free” were chosen by over 93% of the
producers (Table 1). Given the “local” nature of marketing of most grass-fed beef in the United
States, the “local” label is not surprising. Furthermore, the “hormone-free” and “antibiotic-free”
labels are consistent with American Grass-fed Association guidelines if “hormone-free” refers
simply to no hormones being administered to cattle. Eighty-nine percent reported that “tender”
applied while 65.5% reported that “lean” applied to the grass-fed beef produced on their farms.
The relatively high percentage that believed the term “tender” applied to their grass-fed beef is
consistent with what many in the industry claim to be the case – that good forage management
practices lead to a tender product. Lozier et al. (2004) asked producers what keywords they used
to describe their product, finding that grass-fed (and other similar terms); natural; antibiotic-free,
drug-free; and hormone-free, chemical-free were the most frequently used terms. Lean and
tender had fewer counts than the others.
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Table 1. Responses to the question:
“Which of the following terms would apply to the grass-fed beef produced by animals on your farm?”
Term
Hormone-Free
Local
Natural
Antibiotic-Free
Tender
Lean

Percentage responding indicating this term applies
97.4
96.1
95.6
93.2
89.0
65.5

Note. Respondents could indicate that more than one of these terms apply; thus, the percentages do not sum to 100.

The most important factors in determining when to harvest and/or sell cattle were weight of the
animal and consumer demand (Table 2). Following closely behind was availability of forage,
which had the highest standard deviation of any of the factors considered in the survey,
suggesting it was highly important for many, but not important at all for about 10% of the
respondents. Age of the animal, body frame, and time of the year were in a second tier of
importance, while both market price and the immediate need for cash were of much lower
importance, with about 50% each responding that these reasons were not important at all in their
harvest timing decisions. It is not surprising that market price would be of low importance
particularly because (1) holding animals for specific lengths of time until price increases
potentially moves the animal away from an optimal harvest time for meat quality and (2) few
grass-fed beef animals are sold in the beef commodity market, with many producers having the
opportunity to differentiate their product (set price) and sell to repeat customers. These results
corroborate those found by Lozier et al. (2004), where weight was slightly more important than
age, which was slightly more important than time of the year, though the differences were not
great. In our case, weight of the animal was more important than the other two.
Table 2. Responses to the question:
“How important are the following factors in your decision of when to harvest or sell your cattle?”
(1)
(2)
Mean
Standard
Not
Somewhat
Factor
(1-4)
Deviation Important Important
Weight of the animal
3.00
0.79
2.4
24.1
Consumer demand
2.99
0.89
6.5
20.4
Availability of forage
2.88
2.17
10.2
27.3
Age of the animal
2.74
0.85
6.3
33.2
Body frame
2.65
0.88
10.2
31.4
Time of the year
2.64
1.03
15.2
31.7
Market price
1.78
0.96
51.3
27.7
Immediate need for cash
1.65
0.75
48.8
40.4
Note. Outcomes expressed in percentages of importance from respondents

(3)
Very
Important
44.4
40.1
36.7
40.6
41.1
27.5
12.8
7.9

(4)
Highly
Important
29.1
33.0
25.7
19.9
17.3
25.7
8.1
2.9

Table 3 provides the results of general marketing questions in the survey. Producers indicated
that their grass-fed beef animals were ready for harvest/slaughter at a mean weight of 1,047
pounds, compared with 980 pounds found by Lozier et al. (2004). The standard deviation of 181
suggests relatively wide variation in the weights at which animals are harvested. About 95% of
producers sold grass-fed beef as meat. Beef was sold year-round by 62% of the producers,
compared with 48% of producers selling year-round in the Lozier et al. (2004) study.
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Of the eight marketing channels listed in the questionnaire, a mean of approximately 2.5 were
used by producers (Table 3). The standard deviation of 1.4, however, showed that a relatively
large range of numbers of marketing channels was used by producers. The use of multiple
marketing outlets was also found by Lozier et al. (2004). Table 4 provides percentages of
surveyed producers using each of the marketing channels. Approximately 96% sold direct to
consumers, likely comparable to Lozier et al.’s (2004) sale to “local individuals,” 95%.
Approximately 39% sold online via the internet, 36% sold via farmer’s markets, and 31% sold to
restaurants compared with 16% in Lozier et al.’s (2004) results. Approximately 18% sold via
grocery stores compared with Lozier et al.’s (2004) finding that 28% sold via independent stores
and 5% sold via chain supermarkets. Sixteen percent sold via wholesalers and/or retailers, 7%
sold via cooperatives, and 4% sold via dealers, brokers, and meat packers. These results are
generally consistent in ordering with those found by Mainville et al. (2009) in a telephone survey
of forty-two direct marketers of beef in Virginia, but the results cannot be directly compared
since their producers were not necessarily finishing their cattle on pasture.
Table 3. Descriptive statistics of selected general marketing questions

Question

Units

Median

Mean

At what live weight are your grass-fed beef
animals ready for harvest / slaughter?
Did you sell grass-fed beef as meat in 2012?

Pounds

1,050

1,047.2

Standard
Deviation
181.4

% “Yes”

100

95.0

-

Do you sell beef seasonally or year-round?

% Year-Round

100

61.6

-

Number of marketing channels used by producers

Number
Number

2
1

2.5
1.4

1.40
0.84

Number

2

2.6

1.13

Number of primary sources of information for
market prices for grass-fed beef
Number of venues through which beef is
advertised

Table 4. Responses to the question:
“Which of the following marketing channels do you use to sell your beef?”
Marketing Channel
Direct sale to consumers
Online / Internet
Farmer’s market
Restaurant
Grocery stores
Wholesalers and/or retailers
Cooperative
Dealers, brokers, or meat packers

Percentage of respondents indicating they use this channel
96.2
38.8
35.9
31.1
18.2
16.0
7.3
4.3

Note. Respondents could indicate the use of more than one of the marketing channels; thus, the percentages do not
sum to 100.

Of the six primary sources of information listed in the questionnaire for gaining information on
market prices for grass-fed beef, the average number of sources consulted was 1.5; the standard
deviation was 0.8 (Table 3). Table 5 presents the percentages using each of the six sources, with
the Internet being the most heavily consulted source, at 58% usage. About 49% consulted with
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other farmers for information on market prices and 19% used “other sources.” An anonymous
reviewer suggested that primary sources of grass-fed beef prices for some producers are farmer’s
markets and specialty stores. Indeed, nine producers indicated on their returned questionnaires
that one of these sources was consulted for market prices, so these sources likely constitute a
substantial portion of the “other” sources. Less frequently used sources included TV, radio, and
magazines (10%), farm organizations (8%), and the extension service (6%).
Table 5. Responses to the question:
“What are your primary sources of information for market prices for grass-fed beef?
Source of Market Price Information
Internet
Other Farmers
Other Sources
TV, Radio, or Magazines
Farm Organizations
Extension Service

Percentage of respondents indicating they use these sources
58.0
48.8
19.2
9.8
8.1
5.7

Note. Respondents could indicate the use of more than one of the sources of information; thus, the percentages do
not sum to 100.

The average number of venues through which grass-fed beef has been advertised was 2.6, with a
standard deviation of 1.1 (Table 3). Table 6 shows that word-of-mouth was used by the highest
percentage of producers, at 90%, followed by the Internet, 83%, and email, 47%. Lesser-used
venues included newspaper / magazine and telephone (10% each), “other means,” 8%, and direct
mail, 7%. Radio and/or TV was used by 4% of respondents. Only 3% reported not advertising,
clearly indicating the need for most grass-fed beef farms to advertise their product. These results
are compared with Lozier et al. (2004), who like our study found word-of-mouth to be used by
the greatest percentage of producers, followed by website, direct mail, newspaper / magazine,
and others. Our greater percentage of Internet and email responses and lower percentage of direct
mail and other means surely reflects the period in which the survey was conducted, with Internet
and email usage much greater in 2013 than in 2001.
Table 6. Responses to the question: “How do you advertise your beef product?
Advertising Venue

Word-of-Mouth
Internet
Email
Newspaper or Magazine
Telephone
Other Means
Direct Mail
Radio and/or TV
Do Not Advertise

Percentage of respondents indicating they advertise using
this venue
89.7
82.7
47.2
10.3
10.1
8.1
7.1
3.8
3.0

Note. Respondents could indicate the use of more than one method for advertising; thus, the percentages do not sum
to 100.

Table 7 shows the percentages of producers selling grass-fed beef in various forms in 2012. The
highest percentage of producers sold grass-fed beef as whole sides (65%), followed by
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hamburger (59%), whole carcass (56%), and individual cut (54%). These are followed by quarter
(47%) and mixed quarter (43%). Boxed beef was sold by only 25% and “other” was sold by
12%. These results are generally consistent with Lozier et al. (2004), who found whole side to be
the most commonly reported at 74%, followed by the following in the range of 48–57%: split
side or mixed quarter, hamburger, individual cut, and whole carcass. They also found boxed beef
to be the least common form producers used to sell grass-fed beef.
Table 7. Farmers (95%) selling grass-fed beef as meat in 20121

Form

Whole Side
Hamburger
Whole Carcass
Individual Cut
Quarter
Mixed Quarter
Box – Different Sized
Other

Percentage of respondents indicating they sell grass-fed
beef in these forms
64.6
59.1
56.0
54.0
46.7
42.5
24.9
11.7

Note. 1Respondents could indicate the sale of beef in more than one of the forms; thus, the percentages do not sum
to 100.

Multivariate Probit and Poisson Regression Results
Variance inflation factors do not indicate a problem with multicollinearity among independent
variables in the regression. The highest was 1.58, which is much lower than the “rule of thumb”
that variance inflation factors greater than ten indicate harmful multicollinearity (Kennedy 1992,
183). For all models, Huber-White heteroskedasticity-consistent standard errors were estimated.
Table 8 provides the means of variables included in the multivariate probit and Poisson
regression models, unless provided in earlier tables. Tables 9 (see Appendix) and Table 10 show
results of the probit and Poisson models examining marketing channel use. Producers who had
been operating farms for longer periods were less likely to use the Internet to market their grassfed beef. This result is not surprising given that those with greater experience are likely to have
developed expertise in marketing via alternative marketing channels prior to extensive
availability of the Internet as a marketing venue.
Farm income diversification significantly impacted marketing channel choice. Greater
percentages of income from off-farm sources decreased marketing via direct sale to consumers,
cooperatives, restaurants, farmer’s markets, and wholesalers and retailers. Two of these
marketing channels require significant transaction costs for each sale, with (1) direct sale to
consumer generally requiring personal interaction with each sale and (2) the use of farmer’s
markets generally requiring significant effort to load and display product as well as sell
individually to consumers regularly during the week. In many cases, producers selling to
restaurants have developed professional relationships with restaurant personnel and deliver the
product to those restaurants on a regular basis. Formation and maintenance of cooperatives can
also require significant effort on the part of member producers. For these reasons, it is not
surprising that producers with greater percentages of income from off-farm sources would be
less likely to utilize marketing channels that require relatively high transaction costs. The
Poisson regression estimates show that producers with greater percentages of household income
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from off-farm sources use fewer marketing channels for their grass-fed beef; with each
additional 20% of household income from off-farm sources, the number of marketing channels
used decreased by 0.19.
Table 8. Descriptive statistics of the independent variables included in the multivariate probit
and Poisson regression models
Variable

Definition

Median Mean

Standard
Deviation

Years Operated

Number

10

1.32

8.05

% Income Off-Farm

1: 0-19%; 2: 20-39%; 3: 40-59%; 4: 60-79%;
5: 80-100%

4

3.36

1.57

% Farm Income GFB

1: 0-19%; 2: 20-39%; 3: 40-59%; 4: 60-79%;
5: 80-100%

3

2.87

1.64

Animals Raised to
Slaughter

Number

16

40.00

127.13

Total Acres

Number Divided by 1,000

0.23

1.54

9.15

Cow-Calf

Portion Including the Cow-Calf Segment

1

0.80

0.40

Certified Organic

Portion Producing Certified Organic Beef

0

0.10

0.30

Northeast

Portion in Northeast Region

0

0.21

0.41

Midwest

Portion in Midwest Region

0

0.27

0.44

South

Portion in South Region

0

0.17

0.38

West

Portion in West Region

0

0.22

0.41

Pacific

Portion in Pacific Region

0

0.14

0.35

Greater percentages of farm income from the grass-fed beef enterprise increased the use of
restaurants and grocery stores as marketing channels for grass-fed beef. This variable, like the
percentage of household income from off-farm sources, provides a measure of the importance of
income diversification on marketing channel choice. Both of these marketing channels generally
involve significant effort in developing relationships with sellers. In both cases, delivery is likely
on occasional, if not regular, bases and maintenance of strong relationships with restaurant and
store managers are of importance. Thus, it is unsurprising that greater use of these venues would
occur when the grass-fed beef enterprise is of greater relative economic importance to the
producer. Furthermore, a greater percentage of farm income from the grass-fed beef enterprise
increased the number of marketing channels used by grass-fed beef producers, with an additional
20% of farm income from grass-fed beef resulting in the use of 0.16 additional marketing
channels.
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Table 10. Poisson regression analysis results with dependent variable, number of
marketing outlets used1,2
Variable
Constant

Years operated
% Income off-farm
% Farm income GFB
Animals raised to slaughter
Total acres
Cow-calf
Certified organic
Northeast
South
West
Pacific
Observations
Prob > χ2
Pseudo R2

Estimate
1.0300***
(0.1184)
-0.0024
(0.0044)
-0.0734***
(0.0221)
0.0604***
(0.0203)
0.0006**
(0.0003)
0.0222***
(0.0053)
-0.1135
(0.0767)
-0.0598
(0.1355)
0.1860**
(0.0875)
0.1795*
(0.1031)
0.0307
(0.0987)
-0.0460
(0.1132)
336
0.000
0.0338

Marginal Effect

-0.1894***
(0.0567)
0.1558***
(0.0522)
0.0017***
(0.0007)
0.0572***
(0.0134)

0.5072*
(0.2520)
0.4931
(0.3027)

Note. 1Symbols ***, **, and * indicate statistical significance at the 0.01, 0.05, and 0.10 levels,
respectively. 2Numbers in parenthesis are robust standard errors.

Farm size was included using two variables, number of animals raised to slaughter and total farm
acres. Producers raising more animals to slaughter weight were less likely to market beef directto-consumer and more likely to market via restaurants, grocery stores, and wholesalers / retailers.
Volume is often of importance when supplying retailers or restaurants, as opposed to selling
direct-to-consumer, where product is commonly sold in small volume and transaction costs per
unit sold are relatively high. A greater number of total acres operated increased the probability of
selling via dealers, brokers, or meat packers. Increases in both numbers of animals raised to
slaughter weight and acres operated increased the total number of marketing channels used,
suggesting that larger-scale producers were more likely to market via greater numbers of
marketing channels. Certified organic producers were less likely to market via farmer’s markets.
Region was of importance in marketing channel choice. Relative to midwestern producers,
northeastern producers were less likely to market via cooperatives and more likely to market via
restaurants, grocery stores, and dealers, brokers, or meat packers. Northeastern producers also
marketed via a greater number of marketing channels than midwestern producers. Southern
producers were more likely to market via dealers, brokers, or meat packers and marketed via a
greater number of marketing channels than midwestern producers. Finally, Pacific producers
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were more likely to market via the Internet and less likely to market via restaurants and farmer’s
markets than midwestern producers.

Conclusions
Limited work has addressed the nature of farmer grass-fed beef marketing in the United States.
This research addresses the what, where, and how of grass-fed beef marketing. With rapidly
growing consumer interest in grass-fed beef, our observations have been that grocery store and
restaurant managers are increasingly searching for sources of grass-fed beef and some producers
are open to entering into alternative business arrangements (such as strategic alliances) for
extending the market for their product. Knowledge of how grass-fed beef is currently marketed
and the beef cuts currently being offered provides agricultural businesses with valuable
information on the current grass-fed beef market. Furthermore, this knowledge allows post-farm
gate agricultural businesses and current and prospective grass-fed beef producers to consider
steps they might consider for improving markets for this product.
Our results are valid to the extent that we were able to find addresses for a representative sample
of US grass-fed beef producers and that the respondents were a representative sample of those
for whom we had addresses. Because of the nature of the grass-fed beef industry (few established
markets with most producers developing their own markets), most producers likely have an
Internet presence for marketing purposes, so we believe we have identified a good sample of
producers.
Our results suggest that the vast majority of grass-fed beef farmers believe they can advertise
their product as hormone-free, local, natural, antibiotic-free, and tender, and a majority would be
able to advertise it as lean. Furthermore, farmers rank an animal attribute (weight) and consumer
demand as the two most important factors in determining when to harvest/sell their animals
rather than factors such as market price and immediate need for cash. Stressing animal attributes
and consumer demand as important will lead to faster development of this segment of the beef
industry as a more consistent quality product is provided to the consumer, encouraging repeat
buyers.
By far the most frequently reported marketing channel was direct sale to consumers. This does
not mean that this marketing channel accounted for the greatest volume, only that it was used by
the highest percentage of producers. Potential benefits that make direct sale a desirable channel
to market grass-fed beef include price premiums received and the ability to retain loyal
customers. Direct sale was followed by Internet, farmer’s market, and restaurant marketing, each
in the 31–39% range of use. A third tier of use was grocery stores and wholesalers/retailers.
Finally, cooperatives and dealers, brokers, or meat packers were the least likely to be reported as
being used.
The Internet was the most heavily consulted source of information for market prices for grass-fed
beef. The USDA now publishes a national monthly grass-fed beef price report on its website, so
the Internet is likely increasingly a source of information for grass-fed beef pricing. Wholesale
and direct marketed beef are quoted on a per pound basis whereas dressed carcass is quoted per
hundred pounds. Word-of-mouth was the most popular mode for advertising grass-fed beef. This
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shows potential for improving grass-fed beef sales by using low-cost advertising means such as
free Internet sites and email.
Probit and Poisson regression results show a number of farm and farmer characteristics as drivers
of marketing channel use. Higher transaction costs associated with direct marketing reduces its
use by larger producers and those with higher percentages of off-farm income. Furthermore,
those with higher percentages of off-farm income are lower users of farmer’s markets, likely due
to the higher transaction costs. Those marketing via restaurants and grocery stores tend to be
larger-scale and more specialized in grass-fed beef production. Overall, farm size and
diversification tended to be the major drivers of marketing channel choice, with those more
specialized in grass-fed beef and larger-scale tending to use the largest numbers of marketing
channels.
As the market for grass-fed beef continues to expand, many of the larger-scale grocery stores and
restaurants with interest in carrying grass-fed beef products are likely to desire to purchase it in
larger quantities than most grass-fed beef producers working alone can provide. This will likely
lead to increased interest in unique strategic alliance arrangements, where producers market their
product together with other producers, perhaps sharing common processing and distribution
systems.Whether such alliances are organized as cooperatives, formal contracts, or through
“looser” verbal agreements will depend upon the preferences of the firms involved. With the
current marketing structure, however, that includes extensive direct selling of the product by the
producer, we expect significant industry structural change in response to the increased demand.
We believe that further research on strategic alliances that would facilitate the development of
new markets for grass-fed beef would be helpful to the industry.
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Relational governance is argued by many authors to positively affect performance exchange
between business partners. Investigating the supplier side of the dyad, this study focuses on the
effect of behavior uncertainty on the relationship between relational exchange supported by trust
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bargaining and ex post arrangements. Moderated multiple regression analyses is employed to test
the model on primary data collected from a sample of 170 Albanian farmers engaged in
cultivation and collection of medicinal aromatic plants. Findings show empirical support for the
proposition that the adoption of relational exchange lowers ex post transaction costs. It also
demonstrates that behavior uncertainty acts as a quasi-moderator, wherein it impacts both
directly and indirectly the ex post transaction costs. The role of uncertainty in shaping relational
ties, outcomes, and implications is further discussed.
Keywords: relational exchange, trust, transaction cost, behavior uncertainty



Corresponding author: Tel: + 355 (0)689027066
Email: B. Gërdoçi: blendigerdoci@feut.edu.al
E. Skreli: eskreli@ubt.edu.al
S. Panariti: suzanapanariti@feut.edu.al
E. Repaj: ermira.repaj@yunussb.com

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

189

Gërdoçi et. al

Volume 19 Issue 2, 2016

Introduction
The trend in governance has been switching toward the adoption of bilateral tools of governance
(Heide1994) that circumscribe the contracting parties’ relationship, including tacit and explicit
arrangements, limiting opportunistic behavior. This bilateral approach to governance has been
described as strategic alliances (Achrol 1991), hybrids (Williamson 1991), joint action (Heide
and John 1990), vertical coordination (Buvik and John 2000) and relational exchange (Dwyer et
al. 1987). As argued by Williamson (1985), the governance structure that a firm adopts will
depend largely on the costs of a specific transaction.
Relational governance, as one of the “specialized” forms of governance, is a viable alternative to
market or hierarchical governance in many sectors, since managers and entrepreneurs can engage
in collaborative exchanges (Dyer 1996). Repeated exchange protects against transaction hazards
by allowing exchange partners to adopt a cooperative behavior based on whom to trust (Poppo
and Zenger 2002). The use of such informal arrangements that rely on social mechanisms and
non-contractual safeguards is widespread in the Albanian agriculture sector characterized by
small scale farming. As noted by Nooteboom (1999), small farms rely more on reputation
mechanisms instead of detailed, formal contracting. Transaction between Albanian farmers and
their buyers are usually decided through bargaining based on reputation and trust mechanisms.
Hence, business partners are expected to show flexibility during ex post arrangements. As argued
by Master et al.(2004), relational governance relies on a significant degree of flexibility since the
social and economic mechanisms can increase adaption.
However, there is some degree of risk in such relationships. Ring and Van de Ven (1992) argues
that in dyadic business relationships, one of the partners may have given more than received,
increasing the likelihood for partners to engage in monitoring and/or use formal safeguards.The
need to be treated fairly can seriously affect the relationship between the partners (Das and Teng
2001, Ring and Van de Ven 1992) and finally, the outcome of such relationship. Das and Teng
(2001) argue that inequities regarding payoffs in alliances may lead to relational risk. Hence,
relational exchange largely based on trust (Poppo and Zenger 2002) can be undermined by the
uncertainty related to the business partner behavior.
Following the call by Dwyer et al. (198, 28), many researchers agree that “trust deserves priority
attention,” with particular focus to how it affects channel member relationship and its outcomes,
such channel satisfaction and commitment (Geyskens et al. 1998). In their meta-analysis, the
authors conclude that the interaction between trust, economic outcomes and uncertainty should
be further explored. On this regard, a negative relationship between uncertainty and trust has
been argued by some authors (e.g. Joshi and Campbell 2003, Heide and John 1990). Trust is
considered to strengthen relational ties (Chiles and McMackin 1996) reducing opportunism
(Zaheer and Venkatraman 1995). Controversially, Masters et al. (2004, 61) argue that “relational
contracting would add an additional risk of opportunism and thus higher risk propensity is
necessary for closer ties between firms to develop”. Given the relational nature of exchange in
Albanian agriculture sector, farmers’ uncertainty and perceived risk regarding buyers’ behavior
might undermine the reputation and trust mechanisms that constitute the “building blocks” of the
relational ties created with their buyers. It can be argued that such uncertainties might lead to
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opportunistic behavior and higher levels of transaction costs. This study aims to investigate the
role behavior uncertainty plays in shaping relational exchange and its’ outcome.
As underlined by Geyskens et al. (2006), there is lack of research on the effect that relational
ties, largely represented by trust, have on firms’ performance. Some authors (e.g., Buvik and
John 2000) argue that in order to define the level of vertical coordination, a focus on ex post
transaction costs such renegotiation and monitoring as a performance measure of the transaction
is required. Such focus becomes more important considering Williamson’s (1991) argument that
relational governance addresses uncertainty less effectively than market governance, since it
requires mutual consent between channel members. Considering that ex post arrangements are
very frequent in Albanian agriculture sector and the role of uncertainty in undermining trust, this
paper builds on transaction cost reasoning and evaluates the direct effect behavior uncertainty on
ex post transaction costs and moderating effect of behavior uncertainty on the relationship
between relational governance and ex post transaction costs. Our model is empirically tested in
the Medicinal and Aromatic Plant (MAP) sector, one of the most important, and export-oriented
sectors in Albania, a post-communist transition country with weak institutions, by using data
collected through interviews with farmers. This paper aims to provide both practical and
theoretical contributions. In practical terms, insight into the role of behavior uncertainty in
shaping relational exchange represents useful information for managers of exporting companies
in building sustainable relationships with their supply base.
More generally, our paper responds to Geyskens et al. (2006, 17) call for “greater effort to
understand the influence of governance choice on performance”. Furthermore, the majority of
studies have focused on the buyer side of the dyad (Geyskens et al. 1998). This paper focuses on
the supplier’s side, examining the impact of relational ties on perceived transaction costs and
looking at the direct and moderating effect of behavior uncertainty.

Rationale
According to Williamson (1975), the existence of opportunism gives rise to transaction costs in
the form of monitoring behavior and safeguarding of assets. High uncertainty makes it more
difficult for the buyer to evaluate the supplier’s actions, and high asset specificity makes supplier
decisions potentially risky for the buyer. Reducing opportunism and the transaction costs
associated with it, is recognized to be a key purpose of transaction governance (Stump and Heide
1996).
Transaction costs incorporate the ex ante costs, such as obtaining relevant information,
negotiating, and safeguarding the contract, as well as ex post costs, such as monitoring and
enforcing the contract. The basic premise of transaction cost theory (TCT) states that the cost of
doing transactions could be too high under certain conditions. In such cases, when the transaction
costs are high, organizing the economic transaction within the firm or hierarchy governance
structure might be superior to organizing it as a market-based governance structure (Williamson
1975). Hybrid forms of governance, considered as “specialized” forms of governance (Heide
1994, Williamson 1985), customize particular supplier-buyer relationships to overcome some of
the costs and inefficiencies related to both market and hierarchy governance structures.
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The proposition that increasing transaction costs leads to vertical integration or other hybrid
forms of governance has received support in the literature (Geyskens et al. 2006). In her
empirical study on cattle and beef supply chain, Hobbs (1996) identified a strong relationship
between monitoring costs and the selection of beef supply channel(s). The analysis suggests that
the monitoring costs processors incur through auctions and occasional supply relationships with
individual producers may become so high that they will increase pressure from downstream
firms to move toward closer forms of vertical coordination. Investigating China’s pork chain, Jiet
al. (2012) concluded that transaction costs and “collaboration advantages” are the two factors
determining the slaughtering and processing companies’ decision to choose more stable
governance structures. Using a case study approach, Weseen et al. (2014) focused on ethanol
plants manager and buyers representing different sectors such grain products, livestock, and
biofuel and confirmed that transaction costs are both a determinant of hybrid and hierarchical
forms of governance and an outcome of such specialized governance structures. It appears the
more channel members are faced with higher transaction costs, the more they opt for some form
of coordination or instruments to govern exchange relationships.
The challenges facing the food industry in tackling uncertainty and risk in order to reduce
transaction costs are being met in part through an array of contractual arrangements, such as
partnerships that aim to achieve greater vertical coordination (Hughes 1994). Contracting is often
seen as an instrument to govern some of these intermediate forms of governance. TCT predicts
that as exchange hazards rise, so must contractual safeguards (Williamson 1985), which tend to
minimize the costs arising from such hazards (Macneil 1978). Although standardized contracting
is one instrument to overcome the problems of uncertainty and opportunistic behavior (Hughes
1994), crafting a complex contract might end up being expensive. Empirical studies demonstrate
that even when exchanging partners are faced with hazards due to the presence of specific assets,
the latter increases the complexity of contracts (Joskow 1988). Adaptation problems arise due the
fact that some contractual aspects cannot be determined ex ante, whereas evaluation problems
are related to the difficulty of assessing whether the terms of the contract are fulfilled or not.
Such problems lead to an increase in transaction costs and renegotiation of contract terms
(Rindfleish and Heide 1997).
In case of weak institutional enforcement, informal and self-enforcing arrangements are
preferred (Bouis and Haddad 1990). Exchange relationship between farmers and their buyers
often represent a clear example of adoption of such informal arrangements. Several studies have
explored informal trade arrangements that make exchange more efficient, revealing a pattern of
informal agreements highly consistent with TCT (Palay 1985). Governance modes such as
relational exchange represent a non-contractual safeguarded to transaction hazards. Transactions
themselves are decided through bargaining and ex post arrangements rather than ex ante
contractual agreement.
Relational governance is considered by many authors to lower opportunism (Macneil 1978;
Anderson and Narus 1990; Klein 1996). As Macneil argues, relational exchange is based on a
social component, largely represented by trust. Trust behavior is viewed by the author as an
important element for sustainable relationships and a necessary condition for relational
governance (Macneil 1980). Trust is considered to strengthen the capability of governance
(Chiles and McMackin 1996). The authors suggest that “the inclusion of the social-context
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variable of trust in the TCE framework will yield a model with greater predictive validity”
(Chiles and McMackin 1996, 88). Long term relationships and social embeddedness seem to
select out inefficient relationships, preserving those based on trust.
Trust– The Mediating Role on Exchange Relationship Outcomes
Many researchers have conceptualized trust as related to the partner’s following characteristics:
honesty and benevolence (Geyskens et al. 1998). Trust in the partner’s honesty is a belief that
one’s partner is reliable, sincere and fulfills promised obligations (Anderson and Narus 1990).
Another approach is offered by Williamson (1993), who makes a further distinction between
calculative and personal trust, suggesting that calculative trust is rational and the concept itself is
similar to risk. Personal trust, on the other hand applies only in close personal relations. Despite
different ways trust is conceptualized, there is significant debate whether trust should be
examined using one measure or a composite of different facets of trust (Geyskens et al. 1998).
Different facets of trust, including those related to personal obligations (Chiles and McMackin
1996) as well as calculative-based trust (Williamson 1993) associated with a more rational
decisions, are important components of relational exchange. Based on this relational approach,
trust needs to be built in order to eliminate ex ante goal divergence through a socialization
process. Additionally, there is significant evidence of the positive relationship between trust and
commitment (Geyskenset al. 1998). Hence, the decision to choose one/few selected buyer/s and
commit to the relationship can be partly related to trust and a long socialization process.
Morgan and Hunt (1994) positioned trust and commitment as key variables, mediating the
relations between important antecedents such as communication, shared value, relationship
benefits, etc., and consequences such as conflict, uncertainty, tendency to leave network, etc. The
authors found that trust and commitment are differentially related to the sets of antecedents and
consequences, but there is strong evidence of their impact on the relationship outcomes. Similar
results are confirmed by Geyskens et al. (1998) in their meta-analysis. They conclude that trust is
often conceptualized as a key mediator influencing satisfaction and long-term orientation as final
outcomes. The authors also stress the fact that environment uncertainty and communication have
different effects on long-term orientation, satisfaction, and trust, suggesting areas of interest for
future research.
Relationship between Trust, Long-Term Ties and Behavior Uncertainty
Making “credible commitments” (Williamson 1983, 1985) is one strategy for creating a selfenforcing agreement between the parties involved in a transaction. Economic models of
relational governance (Klein 1996) highlight the role of repeated exchange in motivating and
sustaining long-term ties because such relationships reduce behavior uncertainty and risks of
opportunism (Ring and Van de Ven 1992). This is confirmed by empirical research. Buvik and
John (2000) in their study based on a survey of 161 manufacturing firms concluded that buyers
with a longer history of exchange relationship with a supplier report lower levels of ex post
transaction costs. But, as argued by Heide and John (1990) behavioral uncertainty created by the
buyer will have a negative effect in the suppliers’ trust and willingness to stick to the terms of
contract. Also, perceptions of high levels of environmental uncertainty may negatively affect the
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willingness of exchange partners to invest in long term sustainability of the relationship (Joshi
and Campbell 2003). Suha and Kwonb (2006) argue that behavior uncertainty will decrease trust
in the partner since it creates a performance evaluation problem. As confirmed by empirical
research, relational exchange is affected by the level of uncertainty that undermines trust.
Consequently, it can predict that relational governance in which trust constitutes an important
component will be affected as well.
The negative relationship between trust and uncertainty is examined by Das and Teng (2004),
who suggested a more psychological approach in examining such relationship. The authors argue
that current measures of trust do not focus on the probability aspects of obtaining desirable
outcomes. Their approach suggests that there is a need to develop trust measures that are
explicitly risk-oriented. Perceived risk or uncertainty is considered by the authors a mirror
reflection of trust. This risk-based approach to trust is in line with the view of TCT theorists.
Williamson (1993), for instance, has argued that trust can be treated as a subset of risk and thus
limit using the term trust. Such approach can be helpful to understand if risk-oriented measures
can be more effective in defining relational governance and better investigating the consequences
of such governance mode.
The Relationship between Relational Ties and Transaction Costs and the Moderating Role of
Behavior Uncertainty
Trust—a vital mechanism of relational exchange—may reduce both ex ante and ex post
opportunism (Zaheer and Venkatraman, 1995). Hence, it’s expected that relational ties between
businesses partners built on trust mechanisms can reduce transaction costs. The expected payoffs from cooperation deters business partners form the pursuit of short run gains, thereby
limiting opportunistic behavior (Popo and Zenger 2002). Additionally, in the case of transactions
between Albanian Medicinal Aromatic Plant farmers and their buyers, trust may play a more
important role in facilitating transactions since formal governance mechanisms (i.e. contracts)
are expensive and both farmers and buyers cannot rely so much on the institutional system (i.e.
laws). Such arguments that underline the efficiency of relational governance find confirmation in
empirical studies. Popo and Zenger (2002) confirm that relational governance is positively
influencing exchange performance. The authors measure performance by examining the overall
satisfaction with exchange, incorporating both production and governance efficiency in their
construct. Furthermore, they conclude that relational governance and contractual complexity are
complements influencing satisfaction with exchange performance. By focusing only on
governance efficiency, we argue that partners engaging in relational exchange face lower
transaction costs. The following hypothesis captures this notion:
H1. Relational governance as an alternative to spot market exchange leads to reduced
transaction costs
Behavioral uncertainty relates positively to the propensity of firms to move towards hierarchical
forms of governance as confirmed in Geyskens et al. (2006) meta-analyses. Firms tend to avoid
opportunistic behavior since behavioral uncertainty creates the problem of performance
evaluation, leading to an increase in transaction costs and renegotiation of contract terms
(Rindfleish and Heide 1997; Dyer 1996). Behavior uncertainty appears to affect the governance
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structure and the intended outcomes of governance itself—the ex post transaction costs.
Therefore, the following hypothesis is formulated:
H2. Increase in behavior uncertainty is positively associated with transaction costs.
Some authors (e.g. Van de Ven 1992, Das and Teng 2001, Masters et al. 2004) have argued that
under certain circumstances relational exchange may bring relational risks. However, perceptions
of uncertainty and risk appear to trigger different behavior among exchanging business partners
depending on risk propensity and level of trust (Masters et al. 2004). The authors argue that the
inclusion of risk propensity of managers as a moderator may alter the influence of TCE variables
on the governance choice. Taking an “unorthodox” stand, Masters et al. (2004) provide empirical
evidence that under increasing level of asset specificity, risk taking managers choose closer ties
while one could expect the contrary. Investigating relational variables, Mumdziev and Windsperger
(2013) take a similar analytical approach. Testing the moderating role of trust in the relationship
between behavior uncertainty and the franchisees’ degree of decentralized decision-making, they
find that trust acts as a quasi-moderator. The authors argue that trusted franchisees need to be
monitored less, since franchisors’ perception of behavioral uncertainty can be reduced. Based on
Mumdziev and Windsperger (2013) arguments regarding the relationship between trust and
uncertainty, we hypothesize a moderating role of the later. We argue that farmers’ perceptions of
higher levels of behavior uncertainty might jeopardize relational ties by undermining the
mechanism of trust at the heart of such exchange relations. While an increase in behavior
uncertainty can increase transaction costs, it also weakens the negative relationship between the
governance mode and the transaction costs, acting as a quasi-moderator. We infer that the
relationship between relational exchange and transaction costs is less negative under high levels
of uncertainty. This assertion is tested through the following hypothesis:
H3. The impact of relational ties on ex post transaction costs is higher with lower levels of
perceived behavior uncertainty than with higher levels of perceived behavior uncertainty.

Methods and Procedures
Research Setting
The MAP sector served as a setting for our research. This is one of the most important sectors in
the Albanian economy, especially in terms of international trade and employment. MAPs sector
is export oriented, as 95% of the product is exported; with around Euro 20 million of export
value in 2013, the sector contributed to 18% of agriculture exports (Skreli and Imami 2014). The
sector also plays an important socio-economic role, contributing to part of household income for
many wild-growing MAP harvesters and farmers living in rural areas. Wild-harvesting of MAPs
is a common tradition in Albania given the high share of the rural population and high
unemployment in these areas. However, many families in some regions of the country generate
even higher incomes from MAPs cultivation, which is becoming a significant trend.
The structure of the supply chain is relatively simple: wild-grown MAP harvesters and farmers
are selling to consolidators and the later to wholesalers/exporters. Many exporters, especially
those located in areas with dense networks procure raw materials directly from farmers or
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cooperatives of farmers. Exporters are engaged in processing (e.g., cleaning, cutting, grinding,
distillation for the production of essential oils, etc.) and sell most of the produce to a dozen
international buyers. Competition between the Albanian exporting companies seems to be fierce,
not only in ensuring sales contracts but also in procuring raw materials.
This study is restricted to those areas in the northern part of Albania where there is evidence of
farmers’ investment in specific assets, growing collaboration between farmers, and competition
between buyers. Areas where the sector remains underdeveloped were excluded from the study.
Furthermore, the areas studied are specialized in some varieties of MAP characterized by a
growing demand.
Data
The data were collected during end of spring 2013 by interviewing a random sample of 170
farmers. The interviews were conducted after a piloting process in three regions, namely
Shkodër, Kukës and Dibër. A sample size of 170 interviews was considered to be sufficient to
provide a precision level of 6.8% and a confidence level of 95% (Israel 2012).
The research instrument consisted in structured interviews, which were designed based on an
extensive literature review, and consultations with agricultural economists, scholars and
practitioners.
The questionnaire was designed to operationalize the constructs discussed in the measurement
section and summarized in Table 1. The following information was collected: relationships
between supplier and buyer (sale to the same or different buyer), reasons for selling to the same
buyer (secure market, reliability, trust, fair prices, closer economic and financial relationship,
inertia, shorter distance, contract, quick and secure payment), price and product characteristics
uncertainty, contracting and reasons for the lack of formal contracts, specific assets, level of
horizontal cooperation, competition among farmers, competition among buyers and information,
negotiation and monitoring costs. Other relevant information was also included in the
questionnaire such as demographics (age, education, gender, household size, and main
employment), marketing channel chosen by farmers, time and form of payment, transport time
and costs, etc.
Questions regarding perception of farmers related to uncertainty or transaction costs were
carefully structured and explained during interviews. Farmers were asked to assess how high
their bargaining costs were, such as negotiating and monitoring costs of reaching an agreement
on product specification (where product specification represents quality characteristics and
standards). They were asked to evaluate these costs on a scale of 1 to 3, with 3 being the highest
and 1 being the lowest. Similar format questions have been used to collect information on
negotiation cost regarding pricing and transport arrangements (refer to Table 1).
Measurements
Details of the constructs and operationalizations of the variables are provided in Table 1 and are
discussed below.
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Table 1. Details of Constructs and Measures
Construct and Concept
Transaction costs

Relational ties

Uncertainty

Operationalization
Number of items
Dependent Variable
a) Negotiation and monitoring
3
costs regarding price
b) Negotiation and monitoring
costs regarding product
specifications
c) Negotiation and monitoring
costs regarding transport
Independent Variable
d) Composite variable - Repeated
exchange under conditions of
trust

Moderating Variable
e) Uncertainly regarding price
f) Uncertainty regarding product
specifications

Measurement
Ordinal scale
(low-high, 3points scale)

2

Dummy, 1=
commitment to
selected, trusted
buyers , 0= spot
market exchange

2

Ordinal scale
(low-high, 3points scale)

Transaction Costs
Negotiation and monitoring costs arise from the act of the transaction, such as negotiating and
deciding terms of contracts, paying an intermediary to the transaction, or monitoring the quality
of goods, etc. (Williamson 1983). Farmers face such costs especially when negotiating about
prices, product specifications and transport, which end up being quite challenging to quantify.
Our approach in this research is to verify the perception of farmers related to such transaction
costs.
According to Buvik and John (2000), in order to define the level of coordination between
exchanging partners there is need to focus on ex post transaction costs such renegotiations and
monitoring costs. Both these transaction costs are faced by farmers ex post, when deciding per
unit prices based primarily on quality of the dried MAP, quantity, and transport arrangements.
Based on research from Buvik and John (2000), this study operationalizes the construct using
three items—negotiation and monitoring costs regarding product specifications, price, and
transport. Each item is measured by a scale variable from 1 “low” to 3 “high”. The Cronbach
Alpha for the construct is acceptable, at 0.77.
Relational Ties
In this study, relational governance is viewed as a composite factor of repeated exchange (Klein
1996) as a structural dimension of governance and trust as an underlying norm of the process of
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exchange. Viewing relational ties as the degree of the supplier’s dedication to its buyer, repeated
exchanges are measured in terms of the selling pattern of the farmer—in other words, whether
he/she sells constantly to one or very few selected reliable buyers or is inclined to engage in spot
market exchange. This conceptualization is consistent with the findings of John and Weitz (1988,
345), who view forward integration as a “percentage of direct sales to end-users,” as well as with
Zaheer and Venkatraman (1995, 382), who measured quasi-integration as a “percentage of
business (commercial premiums)” accounted for by the focal carrier. In conceptualizing
relational ties, it is argued that the supplier should consider their exchanging partners as reliable
as suggested by Morgan and Hunt (1994). Trust is positively associated with long term
orientation as empirically tested by Ganesan (1994), hence it is incorporated in the construct of
relational ties. Reliability of the buyer isolates the effects of habitual patterns of selling to one or
few selected buyers due to geographical vicinity, inertia or other factors. A dummy variable is
used to measure the level of repeated exchange to one/few reliable partners. The variable takes
the value 1 for “sell to the same reliable buyer/s which we trust” and 0 for “sell to different
buyers”.
Behavior Uncertainty
Behavior uncertainty is closely related to quality and price. Zaheer and Venkatraman (1995)
operationalize behavioral uncertainty with two indicators regarding the perceived uncertainty due
to pricing and the new product introduction. Based on this research, the construct is
operationalized using two items—uncertainty regarding product specifications and price. Each
item is measured by a scale variable, where 1 is “low” and 3 is “high”. The Cronbach Alpha for
this construct is acceptable, at 0.69.
Empirical Model
The hypothesis are tested using moderated multiple regression analyses. The interaction (or
moderator) effect in the moderated regression model is estimated by including a cross-product
term as an additional exogenous variable. Based on previous studies (e.g., Stank et al. 1996;
Suhadev 2008; Mumdziev and Windsperger 2013) and following the approach specified by
Sharma et al. (1981), the nature of the moderating variable is investigated using the following
equations:
1) Y = a + b1X
2) Y = a + b1X + b2M
3) Y = a + b1X + b2M + b3XM
Where Y is the dependent variable representing—the level of transaction costs, X is the
independent variable—the relational ties, M is the potential moderating variable—behavior
uncertainty and XM represents the interaction term. As suggested by Sharma et al. (1981), M can
be considered as a pure moderator if equations (1) and (2) are equal to each other but different
with equation (3). M is considered a quasi-moderator if b2 ≠ b3 ≠0. In this case, such a variable
is both a predictor and a moderator as well.
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Results
The hypotheses are tested by applying multiple regression analysis. Results are shown in Table 2.
Model (1) includes relational ties as an independent variable. The results show a significant
negative relation between relational ties and increase in transactions costs, confirming an
important proposition of TCT, although the R-square predicts that around 8% of the response
variable variation is explained by the linear model.
Model (2) includes relational ties and behavior uncertainty in order to test uncertainty as a
predictor of transaction costs. Furthermore, this model, combined with model 3, serves to confirm
whether uncertainty is a quasi-moderator (Sharma et al. 1981). The results of model 2 confirm the
expected positive relationship between uncertainty and transaction costs—an increase of
uncertainty is associated with increase in transaction costs. Although the relationship between
relational ties and transaction costs is not significant, the results incline in the expected direction.
R-square indicates that 52.4% of the response variable variation is explained by the new model.
The Beta coefficient provides further proof of the importance of uncertainty in determining the
outcome of the transaction.
Table 2.Moderating Effect of Uncertainty
Variables

Constant
Relational ties
Uncertainty
Cross-product of uncertainty and
relational ties
R-square
Significance level of F

Model (1)
Value
P-value
1.421
-0.268
0.000
N/A
N/A

Model (2)
Value
P-value
0.472
-0.077
0.158
0.624
0.000
N/A

Model (3)
Value
P-value
0.481
-0.093
0.083
0.606
0.000
-0.078
0.004

0.079
0.00

0.524
0.00

0.540
0.00

In Model (3), a moderated regression analyses is used to examine the moderating effect of
uncertainty. Relational ties, behavior uncertainty, and the interaction between relational ties and
behavior uncertainty are included as independent variables. For the analysis, the variables have
been standardized before computing the cross product (data points-mean)/standard deviation) to
avoid multicollinearity. Standardization of variables are opted compared to centering them since
the predictor and moderator have very different constructs and measurement. Hence,
interpretation of the results is based on unstandardized coefficients (Aiken and West 1991). The
results of the last model show that all relationships between the independent variables and the
dependent variable are significant, although relational ties is only significant at a relaxed level
(p<0.1). All three hypotheses are supported since the interaction variable and the explanatory
variables that make up that interaction must be interpreted together as a system (Aiken and West
1991). The degree of interaction effect was plotted (Figure 1) by introducing a group variable that
makes it possible to separate the effect of high and low uncertainty. The interaction term
demonstrates that at higher levels of uncertainty, relational ties lead to lower levels of transaction
costs, while, contrary to what was hypothesized, at lower levels of behavior uncertainty the
opposite effect is seen (H3). The R-square indicates that 54% of the response variable variation is
explained by the linear model of the third equation. However, the change in R square is not very
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steep. Collinearity statistics show Variance Inflation Factor (VIF) levels around 1, ensuring that
there is no evidence of multicollinearity.

Figure 1. Moderating Effect of Uncertainty
The values of the coefficients and P-values summarized in Table 2 indicate that uncertainty has
both a direct as well as an indirect impact on transaction costs, showing that behavior uncertainty
is a quasi-moderator. Overall, the empirical results provide some support of the transaction cost
propositions.

Discussions and Conclusions
Our investigation contributes to the channel literature underscoring the role of behavior
uncertainty in determining the impact of relational ties between farmers and their buyers on
transaction costs as one of final outcomes of exchange relationships. Firstly, consistent with the
Transaction Cost Theory (TCT) assumption that hybrid forms of governance like relational
exchange are expected to lower opportunism and transactions costs (Macneil 1978, Anderson
and Narus 1990, Klein 1996, Ring and Van de Ven 1992), our research confirms such a negative
relationship although the governance structure explains only a small amount of variance in
transaction costs. Specifically, the more farmers strengthen their ties to their buyers by engaging

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

200

Gërdoçi et. al

Volume 19 Issue 2, 2016

in repeated exchange supported by trust, the lower the degree of negotiation (or/and renegotiation) costs.
Secondly, as suggested by many scholars, the behavior uncertainty has a direct impact on
transaction costs (e.g. Rindfleish and Heide 1997, Dyer 1996). While the presence of relational
arrangements supported by trust appears to have limited, although statistically significant, impact
on the expected outcome, behavior uncertainty appears to be a much stronger predictor of the
outcome of exchange behavior. Our results confirm Williamson’s (1991, 91) argument that
hybrid forms of governance are “more susceptible to disturbances” since adoption requires
mutual consent by business partners. The mere existence of a long-term relationship between
farmers and their buyers does not always mitigate the perceived uncertainty, raising many
questions regarding the role and antecedents of uncertainty itself and the measures used for
relational governance. It may be necessary to investigate the processual aspects of governance
that determine the terms of exchange and the implication of cooperative endeavor (see Zaheer
and Venkatraman 1995), partially neglected in our research, in order to better understand the
governance process mechanisms that have the potential to mitigate opportunism and uncertainty.
Thirdly, behavior uncertainty has both a direct and indirect effect on the transaction costs acting
as a quasi-moderator. It is proposed that the relationship between relational ties and ex post
transaction costs is less negative under high levels of uncertainty. It is inferred that behavior
uncertainty would negatively affect the strength of the relationship between the governance and
the outcome of exchange by undermining trust and increasing the risk of opportunism. However,
the effect is opposite to what was hypothesized. It is argued that farmers that experience higher
levels of uncertainty and perceive a relational risk in their relationship with their business
partners but still engage in relational exchange might have a higher risk propensity as suggested
by Master et al. (2004). Although our research has not specifically tackled this aspect of farmers’
behavior, we are inclined to interpret such risk propensity as the reason behind the unexpected
results. Risk taking farmers tend to strengthen relational ties, thereby increasing the impact the
latter has on transaction costs despite the high levels of behavior uncertainty perceived. Although
the level of negotiation costs is higher among farmers with high perceived uncertainty, the effect
of strengthening relational ties in lowering their negotiation (or/and renegotiation) costs is
stronger compared to farmers experiencing lower levels of uncertainty.
Finally, our results regarding predicting strength of behavior uncertainty and relational ties
supported by trust in lowering ex post transaction costs bring some new insight to the debate
regarding the role of trust in shaping relational ties, the nature of trust measures, and the
relationship between trust and uncertainty. Although this study did not investigate the different
facets of trust, such as personal and behavior trust (Das and Teng 2004), relational ties supported
by trust did not adequately mitigate relational risk. It can be argued that uncertainties related to
relational risk are strong predictors of the outcome. The unexpected results related to the effects
of the moderating role of uncertainty appear to introduce a new factor to be considered and
investigated thoroughly—the farmers’ attitude and risk propensity in relational exchange. Some
of our results are consistent with Williamson’s (1993) conceptualization of trust as a subset of
risk, and Das and Teng’s (2004) argument on the need to develop trust measures that are
explicitly risk-oriented. Other findings, arguably consistent with Master et al. (2004)
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conclusions, need further investigation. Our study brings a modest contribution in this direction
and opens new perspective for further research.
Our research has some practical relevance for practitioners as well. Our paper results might
benefit managers and owners of exporting companies in building sustainable relationships with
farmers, boost commitment, and lower opportunism. Our results prove that repeated exchange
supported by trust between farmers and their buyers doesn’t provide an “insurance policy” for
low ex post transaction costs, although it has a certain impact in lowering such costs. Buyers
should consider repeated exchange as a pre-condition to ensure long term relationships, since
repeated exchange provides structure to the governance form. But even in embedded networks,
this approach alone isn’t enough to avoid opportunism. Furthermore, considering that the impact
of relational exchange on the outcome is considerably stronger among farmers that experience
high uncertainty, frequent and consistent exchange with these farmers will have beneficial
effects in relational ties and lowering opportunism. It appears that buyers should consider
applying a consistent, non-differentiated purchasing policy with all their suppliers regardless of
farmers’ attitude and perception of relational risk, per ceteris paribus. Anecdotal evidence
suggests that this is not always the case. Some buyers tend to avoid exchange with farmers that
show uncertainty and/or ask for detailed information regarding exchange arrangements.
Nevertheless, there are other reasons linked to efficiency that are plausible causes for buyers’
decision-making and behavior.
The results of our study yield practically relevant knowledge for buyers while dealing with
uncertainty from farmers with whom they work. Mitigating uncertainty in relational exchange
appears to be crucial in improving the outcome of exchange relationships since hybrid forms of
governance appear to lack efficacy in mitigating uncertainty, as suggested by Williamson (1991)
and empirically proven in this study. Managers and owners of exporting companies need to
improve coordination and collaborative communication in order to increase the ability of their
suppliers to predict and understand partner’s behavior. Sharing information and clarifying
expectations regarding quality standards, price trends and market developments will lower
uncertainty related to pricing and product specifications. Anecdotal evidence suggests that
changes in the external environment that have detrimental impact on prices affect the
relationship between buyers and farmers, increasing uncertainties and relational risk. Rather than
focusing only on relational exchange based on “given word” between business partners, more
importance should be given to other process elements of governance that involve coordination
and/or cooperation in important activities, such as training on new varieties to be cultivated,
harvesting and post-harvesting procedures, etc. Furthermore, managers should consider
developing formal customized contracts, at least for big farmers, as a complement to relational
governance (see Poppo and Zenger 2002). Such an instrument might limit the potential for
opportunism and lower uncertainty among farmers. Anecdotal evidence suggests that such
formal agreements developed by exporters of organic MAP, combined with stronger
coordination, have been successful in ensuring farmers’ commitment and lowering opportunism.
This study has some limitations that caution against generalizing the findings. Although,
repeated exchange and trust imply continuity and sustainability in supplier’s transaction
behavior, other governance process mechanisms and network determinants might have an effect
in the dynamics of the relationship itself. The study uses a dichotomous measure for relational
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governance, whereas performance outcomes represented by transaction costs are measured using
perceptual items. Dichotomous variables cannot show variation in the strength of relational ties,
and perceptions measurement has its own limitations. Future research should investigate which
causes give rise to a larger effect of relational governance developing richer constructs. Further,
the study investigated only the supplier’s side of the dyad. Future research using longitudinal
data collected by both sides of the dyad and including other moderators might fully test the
dynamics of relational governance and its relation with transaction costs. Finally, we have taken
some license in speculating on casual linkages between behavior uncertainty, risk propensity,
and the outcome of relational exchange. Clearly, it would be useful to further investigate the
relationship between relational governance and TCT variables and the outcome of relational
exchange.

Acknowledgements
The authors particularly thank Arzen Rexha, Sefedin Mata and Dali Horeshka for the helpful
suggestions and assistance with the survey administration and the two anonymous reviewers for
valuable comments. Finally, our sincere appreciation to the farmers for providing responses
during interviews. All errors are our own.

References
Achrol, Ravi S. 1991. Evolution of the Marketing Organization: New Forms for Turbulent
Environments. Journal of Marketing 55:77–93.
Aiken, L. and S.G. West. 1991. Multiple Regression: Testing and Interpreting Interactions,
London: Sage.
Anderson, J.C. and J.A. Narus 1990. A model of distributor firm and manufacturer firm working
partnerships. Journal of Marketing 54(1): 42–58.
Bouis, H. and L. Haddad. 1990. Agricultural commercialization, nutrition and rural poor: A
study of Philippine farm households. Boulder, Colorado: Lynne Rienner Press.
Buvik, A. and J. George. 2000. When Does Vertical Coordination Improve Industrial Purchasing
Relationships? Journal of Marketing 64 (4): 52–64.
Chiles Todd H. and John F. McMackin. 1996. Integrating variable risk preferences, trust, and
transaction cost economics. Academy of Management Review 21(1): 73– 99.
Das, K.T. and B. Teng. 2004. The risk-based trust-A conceptual framework. Journal of Business
and Psychology 19(1): 85–116.
Das, K.T. and B. Teng. 2001. A risk perception model of alliance structuring. Journal of
International Management 7: 1–29.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

203

Gërdoçi et. al

Volume 19 Issue 2, 2016

Dwyer, R., P. Schurr, and S. Oh, 1987. Developing Buyer-Seller Relationships. Journal of
Marketing 51(April): 11–27.
Dyer, J.H. 1996. How Chrysler created an American keiretsu. Harvard Business Review 74
(July–August): 42–56.
Ganesan, S. 1994. Determinants of long-term orientation in buyer–seller relationships. Journal of
Marketing 58 (April): 1–19.
Geyskens, I., J.B.E.M. Steenkamp and N. Kumar, 1998. Generalizations about trust in marketing
channel relationships using meta-analysis. International Journal of Research in
Marketing 15: 223–48.
Geyskens, I., J.B.E.M. Steenkamp and N. Kumar, 2006. Make, Buy, or Ally: A Transaction Cost
Theory Meta-Analysis. The Academy of Management Journal 49 (3): 519–543.
Heide, Jan B. 1994. Inter-organizational Governance in Marketing Channels. Journal of
Marketing 58 (January): 71–85.
Heide, Jan B. and G. John, 1990. Alliances in Industrial Purchasing: The Determinants of Joint
Action in Buyer-Seller Relationships. Journal of Marketing Research 27(1): 24–36.
Hobbs, J. E. 1996. Transaction Costs and Slaughter Cattle Procurement: Processors’ Selection of
Supply Channels. Agribusiness 12 (6): 509–523.
Hughes, D. R. 1994. Breaking with tradition: building partnerships and alliances in the European
food industry. Wye, Kent: Wye College Press.
Israel, Glenn D. 1992. Sampling the Evidence of Extension Program Impact Program Evaluation
and Organizational Development. IFAS, University of Florida.PEOD-5.
Ji, C., de Felipe I., J. Briz, and J. H. Trienekens. 2012. An Empirical Study on Governance
Structure Choices in China’s Pork Supply Chain. International Food and Agribusiness
Management Review 15(2): 121–152.
John, G. and A. B. Weitz. 1988. Forward Integration into Distribution: An Empirical Test of
Transaction Cost Analysis. Journal of Law, Economics and Organization 4 (2): 337–355.
Joshi, Ashwin W. and J. A. Campbell. 2003. Effect of Environmental Dynamism on Relational
Governance in Manufacturer-Supplier Relationships: A Contingency Framework and an
Empirical Test. Journal of the Academy of Marketing Science 31 (2): 176–188.
Joskow, Paul L. 1988. Asset Specificity and the Structure of Vertical Relationships: Empirical
Evidence. Journal of Law, Economics, and Organization 4 (Spring): 95–117.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

204

Gërdoçi et. al

Volume 19 Issue 2, 2016

Klein, B. A. 1996. Why hold-ups occur: the self-enforcing range of contractual relationships.
Economic Inquiry 34: 444–463.
Macneil, I. R. 1978. Contracts: Adjustment of long term economic relationship under classical,
neoclassical, and relational contract law. Northwestern University Law Review 72: 854–
906.
Macneil, I. R. 1980. The New Social Contract. New Haven, CT: Yale University Press.
Masters, J. K., G. Miles and J. P. Orr. 2004. Risk propensity, trust, and transaction costs in
relational contracting. Journal of Business Strategies 21(1): 47–66.
Morgan, R.M. and S.D. Hunt. 1994. The commitment-trust theory of relationship marketing.
Journal of Marketing 58 (3): 20–38.
Mumdziev, N. and J. Windsperger. 2013. An extended transaction cost model of decision rights
allocation in franchising: The moderating role of trust. Managerial and Decision
Economics 34: 170–182.
Nooteboom, B. 1992. A Postmodern Philosophy of Markets. International Studies of
Management and Organization 22 (2): 53–76.
Palay, T. 1985. Avoiding Regulatory Constraints: Contracting Safeguards and the Role of
Informal Agreements. Journal of Law, Economics and Organization 1(1): 155–175.
Poppo, L., and T.R. Zenger. 2002. Do formal contracts and relational governance function as
substitutes or complements? Strategic Management Journal 23: 707–725.
Rindfleish, A. and J.B. Heide. 1997. Transaction cost analysis: Past, present, and future
applications. Journal of Marketing 61(October): 30–54.
Ring, P. and A. Van De Ven. 1992. Structuring Cooperative Relationships between
Organizations. Strategic Management Journal 13 (October): 483–98.
Suhadev, S. 2008. Economic satisfaction and relationship commitments in channels-the
moderating role of environment uncertainty, collaborative communication and
coordination strategy. European Journal of Marketing 42 (1/2): 178–195.
Sharma, S., R.M., Durand, and O. Gur-Arie. 1981. Identification and analysis of moderator
variables. Journal of Marketing Research 18 (3): 291–300.
Skreli, E. and D. Imami. 2014. Medicinal and Aromatic Plants: Mini-sector Study FAO staff
paper. FAO, Tirana.
Stank, T.P., M.A. Emmelhainz and P. J. Daugherty. 1996. The impact of information on supplier
performance. Journal of Marketing Theory and Practice (4/4): 94–105.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

205

Gërdoçi et. al

Volume 19 Issue 2, 2016

Stump, Rodney L. and Jan B. Heide, 1996.Controlling supplier opportunism in industrial
relationships. Journal of Marketing Research 33 (November): 431–41.
Suh, T. G. and I-W.G. Kwon. 2006. Matter over mind: When specific asset investment affects
calculative trust in supply chain partnership. Industrial Marketing Management 35: 191–
201.
Weseen, S., J. E. Hobbs, and W. Kerr. 2014. Reducing Hold-up Risks in Ethanol Supply Chains:
A Transaction Cost Perspective. International Food and Agribusiness Management
Review 17 (2): 83–106.
Williamson, O.E. 1975. Markets and Hierarchies. New York: The Free Press.
Williamson, O.E. 1983. Credible Commitments: Using Hostages to Support Exchange. American
Economic Review 73 (September): 519–40.
Williamson, O.E. 1985. The Economic Institutions of Capitalism. New York: The Free Press.
Williamson, O.E. 1991. Comparative economic organization: the analysis of discrete structural
alternatives. Administrative Science Quarterly 36 (2): 269–96.
Williamson, O. E. 1993. Calculativeness, trust, and economic organization. Journal of Law and
Economics 36: 453–486.
Zaheer, A. and N. Venkatraman. 1995. Relational governance as in inter-organizational strategy:
An empirical test of the role of trust in economic exchange. Strategic Management
Journal 16: 373–392.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

206

International Food and Agribusiness Management Review
Volume 19 Issue 2, 2016

Copersucar: A World Leader in Sugar and Ethanol
Marcos Fava Nevesa, Allan W. Grayb and Brian A. Bourquardc
a

Professor, Planning and Strategy, FEARP School of Business, University of Sao Paulo
AV dos Bandeirantes, 3900, 14040-900 – Ribeirao Preto, SP, Brazil
b

Director and Professor, Center for Food and Agricultural Business
Purdue University, 403 W. State Street, West Lafayette, IN 47907-2058, USA
c

Research Assistant and PhD Candidate, Center for Food and Agricultural Business
Purdue University, 403 W. State Street, West Lafayette, IN 47907-2058, USA

Abstract
Copersucar is a Brazilian sugar and ethanol cooperative founded in 1959. Today, it’s the world’s
largest originator and trader of cane sugar, and one of the largest ethanol trading organizations.
Copersucar’s mission is to create value through logistic capacity, differentiated trading operations,
and operational excellence. The case is designed to help participants conduct both internal and
external analyses through engaging, first-hand materials detailing Copersucar’s growth, operations,
finances, and cooperative structure. It is written primarily for professional, executive, and graduate
students.
Keywords: cooperative, global supply chain operations, financial management, sugar, ethanol,
case study, Brazil 


Corresponding author: Tel: + 1. 208.286.5575
Email: B. A. Bourquard: bbourqua@purdue.edu
M. F. Neves: mfaneves@usp.br
A.W. Gray: gray@purdue.edu



IFAMA Agribusiness Case 19.2
This case was prepared for class discussion rather than to illustrate either effective or ineffective handling of an
agribusiness management situation. The author(s) may have disguised names and other identifying information
presented in the case in order to protect confidentiality. IFAMA prohibits any form of reproduction, storage or
transmittal without its written permission. To order copies or to request permission to reproduce, contact the
IFAMA Business Office. Interested instructors at educational institutions may request the teaching note by
contacting: ifamr@ifama.org.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

207

Fava Neves, Gray and Bourquard

Volume 19 Issue 2, 2016

Copersucar: A World Leader in Sugar and Ethanol
Luís Pogetti looks out the window of his office located in the heart of São Paulo, Brazil, a city
with 20 million people. He is executive president of the board of Copersucar, an ethanol and
sugar trading company with 600 employees and over $8.1 billion 1 in sales. Luís notices the
traffic jams across São Paulo and considers the amount of fuel being consumed. With almost 3.5
million new cars sold each year, there will be 50 million cars in Brazil by 2020.
Eighty-five % of all new cars sold are flex-fuel2, which means that in 2020, 40 million cars will
be capable of using ethanol, gasoline, or both, depending on the consumer’s choice based on
economics, environmental and even employment issues. Copersucar, which currently produces
12% of the world’s ethanol, is also its largest ethanol trader. In the future, how many of these
cars will use ethanol, and how much ethanol will be needed? It’s a difficult question: ethanol
consumption depends on the price of its major competitor, gasoline, and with the recent fall of
oil prices in 2014 and 2015, what will the situation look like?
As Luís looks out at the traffic, so many questions run through his mind. Will ethanol be feasible
as a worldwide gasoline additive commodity, increasing export opportunities? Will US public
policies allow the adoption of E153, given the current consumption of gas in the United States?
Can E85 4 be a competitive, feasible alternative that breaks the blend wall? Will secondgeneration ethanol come to market using other biomass sources that are more competitive than
sugarcane, which is Copersucar’s source?
Copersucar is also the world’s largest trader of sugar, a commodity that has worldwide
consumption growth of 2–3% per year. Copersucar currently has a 12% market share, selling 8.6
million tons5 and exporting 6.9 million tons in crop year, 2013–2014 (the sugar crop year is from
1-April to 31-March).
Luís wonders what will happen to the sugar market by 2020. Will Asian demand continue to
increase based on the consumption of industrialized products that use sugar? Will other countries
be able to undercut Brazil in sugar production costs and emerge as new world suppliers? How
should he manage the low prices and excess of sugar production of 2013–2014, given its effects
on the cash flows and investment capacity of farmers and industries? Will the recent campaigns
against sugar and suggestions of tax increases for soft drinks and others have a negative impact?
Copersucar’s partner mills also produce electric energy from biomass, and even with the
relatively small economic growth, Brazil faces energy consumption growth of 5–7% per year.
Energy from biomass at current prices and costs cannot compete with other energy sources in an
1

In US dollars unless otherwise noted. Brazilian Real to US dollar exchange rate from February 2015.
Flex-fuel cars in Brazil can use any mix of the E100 or gasoline (E27) sold in Brazilian gas stations.
3
E15 contains 15 percent ethanol and 85 percent gasoline. This is generally the highest ratio of ethanol to gasoline
that is possible to use in vehicles recommended by some auto manufacturers to run on E10 in the United States.
4
E85, a mixture of 85 percent ethanol and 15 percent gasoline, is generally the highest ethanol fuel mixture found in
the United States and several European countries, particularly in Sweden, as this blend is the standard fuel for
flexible-fuel vehicles.
5
1 ton=2,000 pounds
2
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institutional environment that does not value its renewability and cleanliness through taxes and
prices. What will happen in the Brazilian energy market? How will regulations change by 2020?
When it comes to electricity, should Copersucar act as a trading company for its partner mills?
Several other products are created from crushing sugarcane, and those are possible future
investments. They include plastic (one-third of Coca-Cola’s plastic bottles), diesel, and jet fuel.
What should Copersucar’s role be in these developments and markets?
Luís sees many challenges in Copersucar’s major markets. But he also faces challenges inside
the organization. How can he better manage an organization that has twenty-four groups of sugar
mills as shareholders, owns forty-seven industrial units, was a cooperative until seven years ago,
and is now, after acquisitions in the United States and Hong Kong, the world’s largest trader of
ethanol and sugar? How can he manage this complex organization to remain focused on creating,
capturing, and sharing value in logistics and commercialization of commodities?

Copersucar’s Business Model

Figure 1. Emerson Fittipaldi and Copersucar's F1 Car.
Source. Copersucar.

Copersucar is one of the world’s most important and relevant organizations in the history of
sugar production and trade. Established as a cooperative in 1959 by two Brazilian cooperatives,
it initially focused on cane production, as sales were regulated by the government. The
organization continued growing in the 1960s and 1970s and was active in the creation of the
Brazilian Ethanol Program (Proálcool), launched by the military government to reduce
dependence on foreign oil. Near the end of the 1970s, Copersucar became a major supporter of
the legendary Brazilian race car driver Emerson Fittipaldi (the 1972 and 1974 Formula One
champion and the 1989 and 1993 Indianapolis 500 winner). Fittipaldi wanted to have a Formula
One team, and Copersucar made it possible (Figure 1). Although the Fittipaldi/Copersucar team
competed in 104 Grand Prix all over the world, they were unable to beat Ferrari, Lotus, McLaren
and other European teams.
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Through the 1980s and 1990s, most of Copersucar’s growth took place as a normal cooperative,
but in 2006, the company made a major change. They disinvested from various industrial and
retail operations (primarily coffee and sugar for retail, where Copersucar had the brand União—a
leader in Brazilian retailing and focused on logistics and chain coordination as a trading
company. The new strategy resulted in some challenges for the company’s traditional
cooperative model, such as management capacity and investment flexibility.
In 2008, the cooperative members created Copersucar S.A., a private firm, to gain the flexibility
to operate in national and international markets and to grow with new commercial strategies. In
addition to cost reduction, the company also targeted world leadership in sugar and ethanol
trading without losing the principles of the cooperative system. The new business model retained
the cooperative, Cooperativa de Produtores de Cana-de-Açúcar, Açúcar e Álcool do Estado de
São Paulo, and established a holding company, Produpar, owned by the cooperative. Copersucar
S.A. is the private firm used to conduct business on behalf of the cooperative through its holding
firm. It is wholly owned by the cooperative and in turn the cooperative members.6
As the company states: “The capacity to integrate all chain participants, from producers to the
final clients using the company’s logistic capacity and partnership with its partner mills is the
biggest differential of this business model.”
Within this new model, all twenty-four partner groups with their forty-seven industrial units are
both suppliers of Copersucar and shareholders who sit at the executive board. The board has
eleven positions, including eight people from partner mills, two from independent sources, and
Luís, the president. In general, it is a conservative board, consistent with the traditional profile of
sugar producers.
This model respects each unit’s individuality in management and decisions, but makes
Copersucar the unique buyer of their products, consolidating as a large sugar and ethanol
originator. The model is difficult to replicate because of the partner mills’ long-term supply
contracts, which guarantee origination. Investments are guaranteed by future production and
storage flexibility. It also represents advantages over other consolidation movements since it
involves lower capital needs, growing organically as origination increases.

Mission, Vision and Values
Mission: Copersucar strives to create value by the vertical coordination of the sugar and ethanol
chain in a sustainable way based on:




Logistic capacity.
Differentiated trading operations: scale, relevance and reliability; decision making in
physical and future markets; risk management; ability to arbitrage between products,
channels, and selling.
Operational excellence.

6

“Brazil’s Largets Sugar Co-Op Turns into a Company,” article by Reuters. 1-October, 2008.
http://www.reuters.com/article/sugar-brazil-copersucar-idUSN0128938220081001.
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Vision: To be the leader in the global supply of sugar and ethanol, with a 30% share of Brazilian
sugarcane production via:
Having a significant presence in key global markets.
Supporting the client’s success.
Being recognized as a global player.
Focusing on value creation.






Values:







Integrity: Transparent conduct in relation to business; observing good corporate
governance practices in daily activities and relationships between employees,
customers and shareholders.
Respect: Conducts business with a commitment to respect people, society and the
environment.
Value creation: Establishes lasting business relationships, creating value for
customers, shareholders, employees and partners.
Operational excellence: Invests in continuous improvement of management, logistics
and commercialization processes of sugar and ethanol.
Sustainability: Creates value for shareholders and society, manages risk and seeks
economic, social and environment development for current and future generations.

In order to understand Copersucar’s business model, it is important to understand the basics of
the sugarcane production and supply chain.

The Sugarcane Chain
“Sugarcane is the world’s leading feedstock for energy production.”
–John Melo, CEO, Amyris7

Sugarcane originated in Asia. It is a perennial grass, a plant of the genus Sacharum and from the
same family (Poaceaa) as corn, wheat, sorghum and rice. It is the world’s largest crop in
production volume (approaching almost two billion tons), cultivated on approximately 25 million
hectares8 in more than ninety countries. The plant is the major sugar supplier to the world via the
accumulation of sucrose in its nodes. It is a C4 plant, known as one of the most efficient
photosynthesizers.9 Sugarcane is a plant of the tropics and subtropics as it does not tolerate low
temperatures, and in Brazil, it has an economic cycle of six years. After planting, it is first
7

Speech at the Ethanol Summit, São Paulo, Brazil; Feb. 5, 2009.
1 hectare= 2.47 acres.
9
The sugar beet is the second most important sugar producer, mostly in temperate areas. C4 plants are those using
the C4 photosynthesis mechanism, which is more efficient at fixing carbon di-oxide (CO2), but also more energy
intense within the plant.
8
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harvested after one and a half years, with five subsequent harvests each year. Production declines
with each harvest, thus requiring replanting every five to six years to maintain profitability.
Using FAO10 data from 2013, Brazil leads world sugarcane production with 739 million tons
(over 39% of total 2013 global production), followed by India (341 million tons), China (126),
Thailand (100), Pakistan (64), Mexico (61), the Philippines (32), the United States (28),
Australia (27) and Argentina (24) (see Figure 2). The world’s average production is of 70 tons of
sugarcane per hectare (28.3 tons per acre). Under ideal conditions, including a long, warm, sunny
and moist growing season followed by a moderately dry and cooler ripening and harvest
season11, sugarcane can potentially yield up to 280 tons per hectare (113.3 tons per acre) or
more.

Millions of tons

Sugarcane Production by Country
800
700
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2012

2013

500
400
300
200
100
-

Figure 2. Sugarcane Production by Country and Year, 2011–2013
Source. FAO.12

One ton of sugar can produce about 70–80 liters of ethanol or about 140 kg13 of sugar. Eightyfive percent of Brazilian production takes place in the South Central region of the country, where
harvest starts in April and ends in November. The other 15% is produced in the North–
Northeastern region, where harvest lasts from September until March.
In addition to producing sugar and ethanol, the remnants from production (bagasse, a fibrous
matter that remains after sugarcane is crushed to extract their juice) are used as biomass in boiler
systems, supplying energy to the mill while the surplus is sold to the network. One ton of
10

Food and Agriculture Organization.
United Nations Food and Agriculture Organization, Crop Water Information: Sugarcane. http://www.fao.org/nr/
water/cropinfo_sugarcane.html.
12
Food and Agriculture Organization of the United Nations.
13
1kg= 2.205 pounds
11
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bagasse can produce up to 300 kilowatt hours of electricity. The sugar cane business supplied
almost 5% of Brazilian electricity consumption in 2014, a figure that could increase to around
20% in 2020. It has the potential electricity output of another Itaipu, the world’s second largest
hydro-electrical facility, located in the border of Brazil and Paraguay.
The sugarcane chain consists of many links: the input suppliers; the producers of sugarcane;
processors of sugar, ethanol and derivative products; distributors and traders; and final
consumers. It also includes service providers for research, technical assistance and finance,
transportation, commercialization, and exports. These links and activities build a network around
the mills (Figure 3).

Figure 3. The Sugarcane Chain

Source. Author’s calculations

The most complex operation is the purchase of sugarcane, which accounts for almost 70% of the
sugar mill’s production cost. Mills have different forms of governance, such as long-term
contracts, vertical integration, and the spot market, with a current trend toward contractual
relations. Mills were originally founded and operated by farming families but are now owned by
oil companies, trading companies, and others organizations that tend to exit agricultural activities
when agriculture is not part of their core business.
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From the sugarcane mills, sugar is purchased by traders, distributors, the food industry, and
many others. It is easy to understand Copersucar’s position in the network as a sugar and ethanol
trader.
Previously, sugarcane was burned before being harvested, a practice that created environmental
problems. Now, the majority of cane production is harvested by combines and no longer burned,
which creates more biomass. Considering production, cane ethanol emissions are about 10–15 %
of total gasoline emissions.
Sugarcane is the most efficient plant that produces ethanol, generating 9.3 times the amount of
energy consumed during production (Figure 4).

Figure 4. Energy Output to Input Ratio by Crop.
Sugarcane production costs are increasing in several parts of the world, notably in Brazil.
Sugarcane is heavy and needs to be planted close to processing plants; however, land in these
areas has become very expensive. Increasing the efficiency of sugarcane production is a major
challenge. The Brazilian government and the private sector are investing millions of dollars to
generate production innovations. The hope is that these innovations will allow the growth and
cost reduction that would make it possible for ethanol to compete with oil, shale gas, and other
energy sources, even with lower prices of these competitors.

Copersucar as an Originator of Sugar and Ethanol
Copersucar’s major activity is sugar and ethanol trade based on large scale and logistic assets
that integrate the supply chain. More specifically, Copersucar has exclusivity deals to sell the
products of forty-three partner mills and also buys from over fifty other independent sugar mills.
Almost 100 of Brazil’s 430 units have their sugar traded by Copersucar. This provides a unique
position in the supply chain due to the geographic diversity of Copersucar’s production units,
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which are spread across Brazil’s production areas; this regional diversification reduces risks and
makes it possible to face the climate variations and sugar production variations that affect total
supply (Figure 5).
The benefit for Copersucar is guaranteed supply, such that the company can focus on logistics,
sales and risk management, and on creating, capturing, and sharing value. Copersucar’s access to
so much sugarcane creates barriers for competitors and gives Copersucar a competitive,
sustainable advantage, guaranteeing stable supply contracts to international clients. As industrial
and agricultural risks are borne by its members, Copersucar can focus on its core business as a
sugar and ethanol marketing and logistics organization.

Figure 5. Locations of Copersucar's Partner Mills.
Source. Copersucar

To maintain access to its supply, Copersucar has to offer profit margins above the market via
financial management and operational excellence. Working with Copersucar allows its partner
mills to outsource all commercial activities, like logistics, market intelligence and marketing
channels, focusing on the production of sugar, ethanol and its by-products. Additionally, partner
mills do not need to maintain a commercial and risk structure or worry about market price
guarantees. This allows Copersucar’s shareholders to specialize in the production of sugarcane.
Copersucar’s process of buying sugar and ethanol from the partner mills deserves clear
understanding due to its uniqueness and advantages:
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Partner mills are associates of the cooperative and own 100 % of the holding company,
Produpar, and therefore 100 % of Copersucar S.A. The management team of the
cooperative and Copersucar are the same.



All of the partner mills’ sugar should be sold to the cooperative, and 100 % of the
cooperative’s sugar is traded by Copersucar.



As soon as a partner mill produces, it delivers the sugar to the cooperative. The same
contracts are applied to all partner mills, the same market prices are paid and there are no
differences in the quantity purchased. The purchase price is based on current sugar
prices for the specific sugar type, plus a fidelity premium of 2%. This means that all
partners receive a price 2% higher than current market price. Partner members receive
their payments equally each week. This brings another advantage of cash flow
management. If, in a particular year, a partner mill produces and sells $52 million worth
of sugar, the partner mill will receive $1 million each week.



The sugar sold may stay in storage with partners, be moved to Copersucar’s storage or
be moved directly to clients. The cooperative allows this flexibility of retention and
storage, which improves logistic optimization. In this way, Copersucar can use the
facilities of its cooperative members to increase its logistic flexibility. Copersucar can
sell sugar to a Nestlé factory and ship it from its inventory at the closest mill. Copersucar
only has to pay a partner mill for storage if it uses more than 67 % of the specific
partner’s ethanol capacity or 58 % of its sugar capacity.



The cooperative also allows for partner mill specialization without losing focus. If one of
the partners is better at producing a specific type of sugar, it is able to produce that
sugar. In the end, the cooperative provides a balancing of cost adjustments.



Copersucar pays taxes only at the end of the process, when the sugar is sold to final
clients. The intermediary processes, from partners to the cooperative, do not pay taxes,
which has clear cash flow benefits.

Copersucar is the largest player in Brazil and operates in a quickly consolidating international
industry. Some competitors like Dreyfus, Bunge, Noble and Cargill are multi-product trading
companies. Guarani, owned by the French Farmers Cooperative Tereos, is very active in sugar
beet production in Europe. Cosan, which is partially owned by Shell, has advanced to the ethanol
distribution channel in Brazil, owning logistics and gas stations. Sāo Martinho is also operating
in cane diesel and other innovations. Some companies have refineries and distribute their own
sugar brand at the Brazilian retail level. Strategies are diverse amongst the major players.
Global sugar competition is intense but dominated by large organizations. Multi-product trading
firms, such as Bunge and Louis Dreyfus, have made inroads into sugar refining and trading over
the past decade. Bunge began trading sugar in 2006 and has since acquired eight sugar mills in
Brazil, capable of crushing 21 million tons of cane and producing an estimated 1.5 million tons
of sugar per year. Bunge’s mills are also equipped to produce ethanol, and like Copersucar’s
millers, can switch between the two commodity outputs. Louis Dreyfus entered the Brazilian
market in 2009 with its purchase of a large Brazilian operator, naming the new operation Biosev.
Biosev operates twelve sugar and ethanol mills, capable of crushing 38 million tons of cane and
producing 2.8 million tons of sugar and 1.8 million tons of ethanol each year.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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To compete, Copersucar has expanded significantly. Its cane-crushing capacity moved from 72
million tons in 2007-2008 to almost 130 million tons in 2013-2014 (Table 1).
Table 1. Sugarcane Crushed under Copersucar by Source,
Members
Outside
Total Cane

2008–2009
68
4
72

Note. *Millions of tons
Source. Copersucar

2009–2010
74
11.5
85.5

2010–2011
82.2
14.4
96.6

2011–2012
84.8
24.5
109.3

2012–2013
94.8
19.4
114.2

2013–2014
101.4
27.8
129.2

Before choosing Copersucar as their trader, companies typically consider competitors’ offers and
the “make-versus-buy” option. This is why Copersucar must perform better and constantly
innovate to offer benefits of the “buy” decision to use Copersucar. Member companies, as well
as Copersucar’s independent suppliers, always have one question in mind: could I perform better
and cheaper without Copersucar? For example, Clealco, which owned 7% of Copersucar and
was one of its most important participants, left the group in 2013, complaining about trading
prices. (See Appendix 2 for a list of Copersucar’s participants and shares.)
Beyond reducing costs for its partner mills, Copersucar’s challenge is to gain new partners and to
operate as the originator for other producer groups in order to increase asset utilization, turnover,
and financial performance.

Copersucar as a Logistic Operator and Trading Company
Copersucar has to outperform as a logistic operator and trading company. This is its core
business, and sugar and ethanol are commodities with high transportation costs when compared
to their value, so any cost difference is significant.
Logistic assets include storage capacity for 2.5 million tons for sugar and 3 billion liters 14 of
ethanol, internal logistics (contracts for using trains), pipelines for ethanol (as a 20 % owner of
Logum Logistica), and export logistics (vessels and transport companies such as Copa Shipping).
Copersucar has long-term contracts with train system operators in Brazil that carry sugar to
Santos Port. Using trains allows Copersucar to save 70,000 250–mile truck trips. Copersucar’s
goal is to move 70 % of its sugar via rail systems in 2015.
Copersucar, as well as other companies and government institutions, invested $1.5 billion15 in
logistics, making it possible to bring sugar transport costs down from $50 to $42 per ton.
Together with other companies, Copersucar is participating in the Logum Initiative, an 800-mile
pipeline that will carry ethanol from the producing regions to the port (Figure 6). The first phase,
with 200 miles already operational in 2013, has made it possible to take ethanol from Ribeirão
Preto to the petrochemical cluster of Paulinia (a distribution hub of fuels in Brazil) and then to
14
15

1 liter=0.264 gallons
In US dollars. US$1=R$2.30 (September 6, 2013)
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Santos Port. This initiative will replace 1.2 million truckloads between the production area and
Santos Port, avoiding more than 250 million miles of truck movement and 350,000 tons of CO 2
emissions each year.

Figure 6. The Logum Pipeline
Source. Copersucar.

The ethanol pipeline is a shared investment of $3.5 billion. It will reduce the cost of
transportation from $64 per cubic meter16 to $44 per cubic meter, a decrease of almost 31%. For
the domestic market, the pipelines will reduce costs from $45 to $35 per cubic meter.
Several investments in storage and movement were made at Santos Port, and Copersucar‘s up-todate facility allows it to have one of the lowest logistics costs in the industry. In order to deliver
commercial and logistical excellence to its shareholders, Copersucar made several investments in
companies to transport, store and sell its products. Table 2 describes these companies and
Copersucar’s participation.
Copersucar estimates investing approximately $710 million17 through 2015 in logistics projects,
including the Logum Initiative. Besides the pipeline, other investments include enhancing the
Terminal Açucareiro Copersucar (TAC), which concluded in June 2013, and the construction of
an ethanol terminal, Terminal Copersucar de Etanol (TEC), in Paulínia (São Paulo), which was
operational in the first half of 2014. The investments are aligned to the company’s strategy of
increasing the contribution of the logistic segment in total net revenue. Growing the
organization’s structural capacity will reduce marginal operating costs, and in some cases,
intensify the offer by selling services to other companies.
16
17

1 cubic meter = 1000 literes.
February 2015 Real to US Dollar exchange rate, R$2 billion total: 1USD = 2.816 BRL.
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Copersucar also generates income by providing service operations of its logistic structures to
third parties. This generated $42.8 million (R$120.6 million) in the 2012–2013 season, a 45%
increase from 2011–2012, and $35.8 million (R$100.7 million)18 in 2013–2014.
Table 2. Logistic Subsidiaries of Copersucar.

Company Name

Location

Shares

Function

Cia. Auxiliar
Armazens Gerais

São Paulo

100

Sale of sugar to wholesalers, storage capacity lease and
operation, exports of sugar and port activities.

Copersucar
Armazens Gerais

São Paulo

100

Sale of sugar to wholesalers, storage capacity lease and
operation, sale of fuels to wholesalers and retailers.

Uniduto
Logística

São Paulo

38.6

Build, develop and operate pipelines for fuels
movement to be sold in national and international
markets, port terminals and other facilities for export of
fuels (also partner of Logum Logistica).

Logum Logistica

São Paulo

20

Build, develop and operate pipelines for fuels
movement to be sold in national and international
markets, port terminals and other facilities for export of
fuels; and, import and export of machineries involved
in these activities, and optical cables for information
transport in pipeline areas.

Sugar Express
Transportes

Rio de
Janeiro

100

Road transport of sugar and ethanol.

Copersucar
International NV

Curação

100

Developed to be a shareholder of other companies.

Source. Copersucar.

Sales Efforts and Strategies
In addition to excellence in logistical performance, Copersucar seeks to grow and develop
worldwide sales of sugar and ethanol in competition with global trading companies. Both
commodity markets, sugar and ethanol, involve significant risks and regulations.
Geographically, Copersucar’s most important market is Brazil; however, the organization
operates and sells in many global markets.
In order to build its global presence, Copersucar invested in companies around the world (Table 3).
Copersucar made three recent, significant moves in sugar and ethanol chains. Copersucar Asia, a
subsidiary based in Hong Kong, was founded in order to build more intimacy with Asian buyers
and to originate sugar in Asia, thus expanding Copersucar’s supply beyond Brazil. This also
allows Copersucar to be a year-round supplier to China, as Brazilian production is not
competitive there for part of the year due to freight costs.

18

February 2015 Real to US Dollar exchange rate: 1USD = 2.816 BRL.
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Table 3. Sales and Marketing Subsidiaries
Company Name
Cia. Auxiliar Armazens Gerais

Copersucar Europe B.V.

Shares Function
100
Sales of sugar to wholesalers, storage
capacity lease and operation, exports
of sugar and port activities
São Paulo, Brazil
100
Sales of sugar to wholesalers, storage
capacity lease and operation, sales of
fuels to wholesalers and retailers
Curação
100
Developed to be a shareholder of
other companies
Aruba
100
Imports and exports of sugar and
ethanol acquired mostly from the
Cooperative of Sugar Planters and
Producers of São Paulo
Rotterdam, NETH
100
Sugar and ethanol trade

Copersucar North America, LLC

Franklin, TN USA

100

Copersucar Asia

Hong Kong

100

Eco-Energy Global Biofuels LLC

Franklin, TN USA

Copersucar Armazens Gerais

Copersucar International NV
Copersucar Trading A.V.V.

Source. Copersucar

Location
São Paulo, Brazil

65

Participate as a shareholder of the
capital of other companies
Sugar and ethanol trading
Ethanol origination and trade

The second major international expansion was the creation of Alvean, a joint venture between
Copersucar and Cargill announced in 2014. The move surprised the industry globally, and is
expected to contribute in the near future to both organizations. From the August 2014 press
release:
“Cargill and Copersucar have successfully completed all required regulatory clearances
to form Alvean, their new 50/50 sugar trading joint venture. Operating as an independent
entity, Alvean will begin integrating global activities to originate, commercialize and
trade raw and white sugar. Alvean will bring together two of the world’s leading and
most respected sugar trading operations. Our customers will benefit from the
complementary strengths of Copersucar and Cargill,” said Ivo Sarjanovic, new Chief
Executive Officer of Alvean. “We will have a strong combined global supply chain, a
worldwide presence and excellent logistics management.” Sarjanovic, who previously
headed up Cargill’s global sugar business, continued, “I am very confident that we are
embarking on an exciting journey which will reshape the sugar industry. We are bringing
together the best of both Cargill’s and Copersucar’s sugar expertise, talents and
capabilities—the base on which we build our new and unparalleled company, Alvean.”
Soren Hoed Jensen, Alvean’s Chief Operating Officer, explained the origin of the new
company’s name: “Alvi, derived from the Latin word albus signifies ‘white/crystal clear’
and symbolizes our engagement to be ethical and inclusive towards our partners. The
suffix ‘an’ brings the notion of movement, expressing the dynamism of the sugar market
and our commitment to be the unique link between supply and demand around the world.
Alvean will seek new ways to be innovative and agile for the benefit of our customers
and suppliers by bringing comprehensive global market knowledge and trading expertise.
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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Alvean’s trading activities will be based in Geneva, Switzerland. The joint venture will
also have offices in Bangkok, Bilbao, Delhi, Dubai, Hong Kong, Jakarta, Miami,
Moscow, Sao Paulo, and Shanghai.”

– Press Announcement, 20-August, 2014.

The third global move occurred in ethanol. In 2012, Copersucar acquired 65% of Eco-Energy, a
US based trading company founded in 1992 in California. Eco-Energy has a 9% market share of
the US ethanol trade, with sales of $3.1 billion in 2012. This acquisition cost $90 million and was
financed entirely by Banco do Brasil (Brazilian Federal Pubic Bank) in a project finance style.
Now based in Nashville, Tenn., Eco-Energy originates ethanol from sixteen units with
exclusivity contracts, representing 60% of its ethanol origination. Like Copersucar in Brazil,
Eco-Energy has several logistical assets, including twenty-five terminals and import-export
facilities. Prior to this acquisition, Copersucar had a global presence in sugar, but not in ethanol.
After the acquisition, Copersucar is now the world’s leading ethanol trader, and can continue to
build a strong ethanol platform as a global supplier (Figures 7 and 8).

Figure 7. Ethanol Traded by Company, 2011 in meters cubed.
Source. Copersucar.

The Copersucar and Eco-Energy business models are similar, focusing on vertical coordination
of the ethanol chain. Together, they traded approximately 14.1 billion liters of ethanol in 2013–
2014, 12% of the world’s demand.
The purchase of Eco-Energy will diversify the way that the company operates, making it possible
to increase the sourcing of ethanol from two different feedstocks in two different regions, further
mitigating climate risks. It will allow Copersucar to build storage and distribution capacity and
make it possible to have long-term ethanol export contracts based on the optimal matching of
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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arbitrage, regulations, carbon balance, and emissions. The move will facilitate the imports between
both countries. However, management challenges to the acquisition remain, including the effective
integration of the two companies and issues related to cultural differences.

Figure 8. Copersucar's Global Operations.
Source. Copersucar Annual Report, 2013/2014.

Risk Management in a Turbulent Scenario and Financial Performance
Copersucar faces severe risks as a commodity business, particularly given its complex, global
buying and selling structure. To manage these risks, the management team selected four priority
risk categories to receive special attention: credit, liquidity, market, and operational risk. The
company created an audit and risk committee that is responsible for risk management and reports
to the administrative board. Due to the business’s sensitivity to this issue, Copersucar’s risk
management policies obey strict rules and limits.
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Credit risk involves receivables from clients. Its policies are to follow each client’s limit, select
clients and regions, and other criteria. Normally, sugar for the domestic market is paid in twenty
days, and ethanol in fifteen days. For international markets, most of the sales are on the condition
of cash against documents. Additionally, Copersucar uses international banks’ credit insurances.
More than 80% of Copersucar’s clients have more than five years of relationships and low
historical losses.
Liquidity risk involves the capacity of Copersucar to face its debts and liabilities. The company’s
policy is to face these obligations within the contractual conditions in order to maintain its
reputation. The company ended its 2014 financial year with a quick-ratio of 0.93, compared to
2013’s year end 0.97 quick-ratio. Copersucar’s primary short-term liabilities include accounts
payable to suppliers, and short-term lending and financing expenses. The largest current assets
are inventories and accounts receivable.
Market risk is the most complex issue, as the company faces risks in commodity price, exchange
rate, and interest rate changes. In terms of commodity prices, the company uses future markets
and derivatives operating on the New York Board of Trade (Sugar #11 ICE) on a daily basis in
acceptable and pre-defined parameters by the committee. The sugar market has experience
significant volatility; in the last four years, prices moved from $0.1039 per pound 19 to $0.3531
per pound and back to $0.1217 per pound at the end of September 2015, putting significant
pressure on Copersucar’s commercial team.
In the case of ethanol, most sales are in the domestic market. Hedging mechanisms, although
available through Brazil’s BMF (securities, commodities and futures exchange), are not
popularly used by the market, thus this alternative is underdeveloped for Copersucar. To manage
exchange rate risks, Copersucar protects its import and export business and debts in foreign
currencies through currency hedging transactions.
Finally, operational risk is the risk of direct or indirect losses arising from the organization’s
business processes, personnel, technology, infrastructure, and external factors not included in
liquidity or market risk. Operational risk at Copersucar is managed by the audit and risk
committee, which monitors people, technologies, and infrastructure, as well as external factors
such as regulations monitoring. Given Copersucar’s expansion over the past decade, operational
risks are now global in nature and are becoming more complex.
Copersucar ended its fifth year of operation under the new format in 2013-2014. The statements
of income show that net sales were of R$23.2 billion ($8.2 billion)20, up 57 % from the previous
year’s sales of R$14.7 billion ($5.2 billion). Financial results include the full year of operations
of Eco-Energy, which more than doubled Copersucar’s total ethanol sales to R$14.6 billion ($5.2
billion) for the year.
For the financial year 2012–2013, sugar represented about 45% of sales and ethanol 50%, with
logistical service making up the remaining 5%. Despite a large increase in total sales, the cost of
19
20

A pound is a unit of weight. Prices in US dollars as quoted by the New York Board of Trade.
February 2015 exchange rate, BRL 1 = USD 0.355.

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

223

Fava Neves, Gray and Bourquard

Volume 19 Issue 2, 2016

goods sold increased substantially, leaving Copersucar with smaller profits than in 2011–2012.
Copersucar (consolidated numbers) had an EBITDA of R$180 million ($63.9 million) in 2012–
2013, down from R$250 million ($88.8 million) in the previous cycle and much lower than the
R$404 million ($143.4 million) of 2010-2011.
Net profit in 2012–2013 was R$86.2 million ($30.6 million)21, also lower than in previous years
because of lower volatility in the ethanol market and the fact that the company acted
conservatively due to the risk of government intervention in ethanol prices. In addition, partner
mills produced more ethanol than sugar in 2013.
Total revenues increased significantly during the 2013–2014 financial year, and the addition of
Eco-Energy for the full year dramatically shifted the sales mix: sugar comprised 34% of sales,
ethanol 62%, with the remaining 4% of coming from services, financial instruments, gasoline
sales, and renewable fuels registration. The increase in revenues resulted in a 2013–2014 EBITDA
of R$476.9 million ($168.2 million), and increase of almost 165%. Net income for 2013–2014 was
R$157.7 million ($55.6 million), a significant increase over 2012–2013’s R$86.3 million ($30.4
million).
Although the company has a high level of gross debt, as seen on its balance sheets—R$2.76
billion ($974.1 million) in 2013-2014, R$2.33 billion ($822.9 million) in 2012–2013, and R$2.23
billion ($786.7 million) in 2011–2012—it is important to note that the cooperative is the
guarantor of Copersucar, and stocks serve as guarantees for the cooperative’s obligations. This is
how banks understand Copersucar. Using this analysis, the situation in 2013 is improved over
2012, as net debt less inventories and cash decreased from R$809 million to R$573 million. In
2014, the spread fell again to R$437.3 million ($154.3 million).
The decrease in the spread was due to slower growth in loans and financing as well as significant
increases in inventory holdings. For Copersucar, the most relevant issue is not the debt, but the
risk over stocks. Banks consider Copersucar a conservative company with a comfortable
financial situation, and the company received a prime risk evaluation. At the beginning of
September 2013, Copersucar received a $220 million loan from BNDES (Brazilian National
Development Bank) for ethanol storage, indicating confidence in the organization’s credit
worthiness.
The company had planned an initial public offering in 2011, but postponed it due to the
economic crisis. Even with this postponement, Copersucar made plans to invest R$2 billion
between 2010 and 2015, including having already invested over R$360 million in logistics
projects between 2012 and 2014.
The future of Copersucar and the success of its investment strategies is intimately tied to the
futures of its two primary trade products: sugar and ethanol.

21

February 2015 exchange rate, BRL 1 = USD 0.355.
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The Sugar Market Highlights and Big Questions
Around the world, sugar is recognized as the basic source of energy for metabolism, and the food
and drink industry depends extensively on sugar. According to the International Sugar
Organization, sugar consumption has grown 2–2.4 % per year subsequent to 2000. In 2005–
2006, 143 million tons were consumed; in 2014–2015, 171 million tons are expected to be
consumed globally. 22 The largest sugar consumers are India (23 million tons), the European
Union (19), China (15), Brazil (13), the United States (10), the Russian Federation (5.8),
Indonesia (5.2), Pakistan (4.7), Mexico (4.5) and Egypt (2.9). The United States Department of
Agriculture predicts production has declined slightly in the 2014–2015 crop year, but that
consumption will continue to increase.
Average consumption can grow up to 4 million tons each year, expanding the market by about $1.6
billion. Projections with this growth pattern may take sugar consumption to 204 million tons in
2021, with 131 million tons being domestically produced and consumed, and 73 million tons
traded globally. This would expand the export market by 15 million tons compared to 2013.
Following current patterns, the sugar import market may be $6 billion larger in 2021.
On the production side, because of its importance, almost all countries produce sugar, either out
of sugarcane or sugar beets. Global sugar production grew from 145 million tons in 2005 to 175
million tons in 2013–2014; the United States Department of Agriculture expects global sugar
production to decline to 172.5 million tons in 2014-2015. The largest producers are Brazil (35.8
million tons expected for the 2014-2015 crop year), India (27.3), the European Union (16.3),
China (13.3), Thailand (10.2), the United States (7.7), Mexico (6.5), Russia (4.2) and Australia
(4.6). Brazil had the largest production growth between 2005 and 2015 of 32.6% (from 27
million tons to an estimated 35.8 million tons), while other countries’ growth averaged about 16
%. This trend increased Brazil’s global production share from 19 to 21%. Brazil’s peak
production occurred in 2012–2013, at 38.6 million tons, representing 21.7% of global
production. Global production will continue to grow, and is estimated to be about 206 million
tons in 2021.
A total of 58 million tons of sugar was traded in 2012-2013, of which Brazil supplied 50%,
followed by Thailand (16%), Australia (5 %), India (4 %) and the European Union (4%), with
several other countries supplying the remaining 21%. Brazilian exports jumped from 17 million
tons to 28 million tons in the last seven years, representing growth of almost 60%, while other
countries’ exports declined by almost 6%. In 2014–2015, Brazilian exports are expected to fall to
24 million tons of sugar, due partly to drought conditions, but also to increased ethanol
production.
The biggest sugar importers in 2014–201523 are expected to be China and Indonesia (3.8 million
tons each), the European Union (3.5), the United States (3.15), the United Arab Emirates (2.35),
South Korea, Malaysia, and Bangladesh (1.9 each), Algeria (1.85), Iran (1.6) and Russia (1.5).
22

United States Department of Agriculture, Foreign Agricultural Service, Sugar: World Markets and Trade,
November 2014.
23
USDA, Foreign Agricultural Service, World Centrifugal Sugar: Imports and Exports data, November 20, 2014.
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Currently, sugar stocks are high (approximately 42.2 million tons in 2014–2015, down from 43.6
million tons in 2013–2014) due to three years of production exceeding demand. Sugar prices
started 2015 at $0.1417 per pound 24 , the lowest in recent years. Increased production was a
reaction to higher prices between 2009 and 2011, with sugar reaching approximately $0.37 per
pound for daily contracts in December 2011. Current prices may discourage production and
stock may be used in the next two or three crops, creating a new equilibrium in the market, even
with recent subsidies offered by India and Thailand to its producers. Sugar prices are historically
volatile, and over the last decade have fluctuated between a low under $0.11 in 2007 to a high of
$0.37 per pound in late 2011.25

Figure 9. Sugar Market Price, 2007-2015.

Source. Data: Intercontinental Commodity Exchange, US. Chart: CommodityCharts.com, February 2015.

Before meeting with Copersucar’s market intelligence team to discuss sugar, Luís is considering
the following questions:


Asian countries are responsible for 60% of global consumption growth. Per capita
consumption of sugar in China and India, and also other populated countries in Asia and
Africa is lower when compared with the United States, Europe, and Brazil. Income
growth and urbanization that drives the market of soft drinks, chocolate, sweets, juices
and other products that use sugar may bring huge impacts in these regions. For example,
China’s 2012 per capita consumption of 24 pounds26 is 44 % of the world’s 2012 average

24

ICEUS, SBY00 = Daily contract, spot price for sugar, as priced January 2, 2015. US dollars.
ICEUS, SBY00 daily contract prices. US dollars.
26
OECD-FAO Agricultural Outlook 2013-2022 Highlights, from www.oecd.org, retrieved January 2016.
25
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of 54.4 pounds,27 and an 11 pound per person change in China would create a market of 7
million tons. Will per capita consumption in these countries grow at a faster rate,
increasing the average 2.4 % annual growth in sugar consumption?

27



India was responsible for the major sugar price volatility, due to its production variation
and also its high consumption. With land pressures and the need to produce more grains
for its domestic consumers, will India have the capacity to expand sugar production to
meet its demand, or will the country focus on other crops for its growing population,
consolidating as a net sugar importer?



Some sugar-producing countries are adopting mandates to blend ethanol to gasoline.
India started a 5% blend in 2013 and other countries such as Thailand, the European
Union, Australia, Mexico and Brazil either already have or are discussing mandates. How
will these affect sugar production as they will create ethanol markets that compete for
sugarcane and sugar beets?



With current sugar prices, production is not economically feasible in some areas and for
some industrial groups. Which industries (such as oil, food, and trading companies) and
countries will be able to consolidate and lead sugar expansion in a total, low-cost basis
(production and logistics), taking advantage of the growth of import markets?



Which new plants or production technologies might provide a breakthrough in the
relatively old-fashioned and traditional sugar industry?



Although sugarcane has lower production costs than sugar beets and other sources, will
substitute products, such as a sweetener with its own price and cost structure, take market
share from sugarcane?



The European Union highly subsidizes sugar beet production. What will happen in the
coming years with the reform of the Common Agricultural Policy, and how this will
affect European Union production and consumption balance?



Brazil is the largest player in the sugar market. Approximately 40 to 60 % of Brazilian
sugarcane goes to ethanol, which is consumed mostly in the domestic market for Brazil’s
growing fleet of flex-fuel vehicles. Will ethanol be competitive with gasoline, diverting
more cane to E100 ethanol (pure ethanol) in the future and removing some sugar from the
international market?



How will climate changes and general weather conditions impact the production
capacities of different regions?



As ethanol can be produced from both corn and sugarcane, there is a growing relationship
in their prices. How will future corn prices affect sugar prices and consumption? In the
same way, gasoline competes directly with ethanol as fuel, and ethanol is also directly
linked to sugar. How will oil prices affect sugar prices and consumption?

United Nations FAO Food Outlook: Biannual Report on Global Food Markets, May 2015.
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Regarding the domestic market, Brazilian sugar production has experienced almost continuous
growth in the last 20 years. The sector represents 2% of the country’s GDP and in 2014, exports
totaled $13.2 billion, generating significant tax revenues and employment.
Retail sugar sales to consumers comprise 40% of total consumption, while industry sales are
responsible for 60 % of domestic demand. Within industry, 20 % of total demand is used for
producing soft drinks and 10 % for producing candy and chocolate. Brazil’s per capita chocolate
consumption is 15 times lower than in Sweden and ten times lower than in the United States, and
per capita consumption of soft drinks in Brazil is one-fourth that of the United States, indicating
there is still room for growth in sugar consumption through industrialized products.
In 2013–2014, Copersucar traded about 8.6 million tons of sugar, up 10% from 2012–2013’s
production of 7.8 million tons. The company exported 6.9 million tons, over 13% more than
2012–2013, to about twenty-five clients, mostly refiners. In the Latin American market,
Copersucar has about 330 clients, the majority of whom are in the food industry.
According to Luís, of the total 73 million tons of sugar to be traded in 2021-2022, Brazil may
provide about 37 million tons, representing over 10 million tons of new export opportunities.
Together with the 2.5 million tons traded in Brazil’s domestic market, the sugar opportunity in
2021–2022 will total approximately 12.5 million tons. Copersucar will be able to act in a market
that may be $4.28 billion larger. Luís is not considering Copersucar Asia in these numbers, as the
subsidiary may source sugar from other countries.
Important to the growth and future of Copersucar is the Brazilian Real to US Dollar exchange
rate. At the end of February 2014, the exchange rate was R$1 (BRL) = $0.427 (USD); at the end
of February 2015, the rate had fallen to R$1 = $0.349, a decline of over 18 %. The decline
reflects not only a strengthening US dollar over the period, but also international concern over
the Brazilian economy, and thus a weakening Real.
Luís worries about the sugar business; however, with some careful considerations, he can predict
with relative certainty what the sugar market will do. This is not the case for ethanol, where the
market is driven by external forces. The uncertainty surrounding the ethanol market is what
keeps Luís awake at night.

The Ethanol Market: Dealing with Regulations and Uncertainties
The OECD and FAO predicted that global ethanol production would be over 115 billion liters in
2014 (2013 production was 104.8 billion liters), and the United States and Brazil will be
responsible for over 75% of that ethanol. Most ethanol trade occurs between the United States,
which was forecast to produce over 57 billion liters in 2014 (2013 production was 49.9 billion
liters), and Brazil, which was forecast to produce almost 30 billion liters in 2014 (2013
production was 27.2 billion liters). By 2023, global ethanol production is expected to exceed
158 billion liters per year, with over 70 billion liters produced in the United States, and almost 50
billion liters produced in Brazil.
The industrial production of fuel ethanol in Brazil started in the 1930s, stimulated by the first
governmental incentives. A federal law from 1931 mandated a 5% ethanol blend in all imported
 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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gasoline. In the same year, all public service automobiles were required to use a 10% ethanol
blend. In 1938, the 5% mix became mandatory to all gasoline produced in the country. However,
it was not until 1973’s Oil Shock that sugarcane became an important agent in Brazil’s energy
matrix. At that time, 77% of the oil consumed in the country came from abroad. Oil imports
increased from $760 million to $2.9 billion within one year.
In an effort to reduce the negative impact of oil prices in the trade balance, the Brazilian
government launched the Alcohol National Program (Proálcool) in 1975. This was the beginning
of a series of large investments in the development of ethanol-burning engines and efforts to
stimulate the production of sugarcane and its products through tax cuts, price control, strategic
stocks, special lines of credit, and mandatory blending and distribution. Between 1975 and 1978,
the demand for anhydrous ethanol (used in non-ethanol engines, for blending purposes) jumped
from 1.1% to 9% of total fuel consumption. In 1979, the first ethanol-engine car entered the
market. In 1986, 95 % of new cars sold could use ethanol.

Ethanol, also known as ethyl alcohol, can be produced by the fermentation of sugarcane juice and
molasses. It has been used in various forms for thousands of years, and has recently emerged as a
leading fuel for combustion engines. Since March 2008, ethanol represents more than 50 % of
Brazil’s overall gasoline consumption. Brazil produces two types of ethanol: hydrous, which
contains about 5.6 % water content by volume; and anhydrous, which is virtually water-free.
Hydrous ethanol is used to power vehicles equipped with pure ethanol or flex-fuel engines, while
anhydrous ethanol is mixed with gasoline before it reaches pumps. Several countries are now
blending anhydrous ethanol with gasoline to reduce petroleum consumption, boost the octane
rating and provide motorists with a less-polluting fuel. Brazil is a pioneer in using ethanol as a
motor vehicle fuel. The country began using ethanol in automobiles as early as the 1920s, but the
industry gained significant momentum in the 1970s with the introduction of ProAlcool, a
trailblazing federal program created in response to global oil crises. ProAlcool succeeded in
making ethanol an integral part of Brazil’s energy matrix, but the program faced numerous
challenges, particularly in the late 1980s, when oil prices tumbled and sugar prices were high.
Ethanol use blossomed again in Brazil because of sky-high gasoline prices, environmental
concerns and the 2003 introduction of flex-fuel vehicles that can run on ethanol, straight gasoline
or any mixture of the two.
Source. UNICA — Sugar Cane Industry Association

However, in the late 1980s and early 1990s, oil prices fell and the Brazilian government
promoted the deregulation of the sector, ending subsidies and shrinking credit, and mills
responded to high sugar prices by shifting industrial production in favor of sugar. Soon, ethanol
prices rose to the same level of gasoline, the strategic stocks were sucked up and the drivers of
ethanol cars found themselves literally out of fuel, which caused significant damage to the public
image of the milling sector.
The launch of flex–fuel cars in May 2003 allowed ethanol to regain the trust of consumers and
car manufacturers. With the flex-fuel car, drivers could fill up their tanks with gasoline when
ethanol was in short supply.
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In 2013, Brazil had almost 20 million flex-fuel cars, more than the number of cars that use
gasoline. Almost 85% of the 3.5 million new cars sold each year are flex-fuel. By 2021, it is
expected that there will be 50 million cars in Brazil, 40 million of which will be flex-fuel.
The price of ethanol is linked to oil prices, but for the past several years in Brazil, the
government has kept the price of gasoline below the international average as an attempt to
control inflation. This strategy, together with a high level of corruption, damaged Petrobras, the
Brazilian state-owned oil company, costing it over $24 billion since the end of 2010; the price
fixing is also damaging to ethanol, because the price of ethanol is kept to a maximum of 70% of
the price of gasoline since ethanol gets lower miles per gallon. At the end of 2014, Petrobras was
forced to raise the wholesale price of gas by 3% and diesel by 5%, which portends increasing
inflation throughout the economy. In 2015, the Brazilian Government, in an effort to bring some
equilibrium to their fiscal situation, raised taxes on gasoline and diesel (called CIDE), resulting
in a price increase of approximately $0.10 per liter.
In some cases, to compensate for price changes, the Brazilian government can alter the blending
level of anhydrous ethanol in gasoline, and it ranges from 18 to 27%, depending on sugarcane
production.
The story of ethanol in the United States is equally interesting, although much shorter. In 2005,
the Environmental Protection Agency (EPA) created the renewable fuels standard (RFS). The
objective was to use 36 billion gallons of renewable fuel by 2022, corresponding to 23% of
consumption. The RFS2 was delivered in 2007, which differentiated between the sources of
ethanol and considered greenhouse gas emissions.
Ethanol in the United States is also linked to public policy. Until the end of 2011, oil companies
received a blending credit of $0.45 per gallon ($0.119 per liter), called the VEETC —
Volumetric Ethanol Exercise Tax Credit. The VEETC was eliminated on January 1, 2012. At the
same time, the ethanol import tariff of $0.54 per gallon ($0.142 per liter) was eliminated,
resulting in a more open and competitive ethanol market within the United States.
Although ethanol uses less than 5% of the world’s grain production, almost 40% of US corn goes
to ethanol production, generating significant complaints from meat producers. Because of this,
communicating about ethanol in the United States is much more challenging than in Brazil.
The mandate in the United States fixed an ethanol target of 13.8 billion gallons for 2013 and 14.4
billion gallons for 2014.28 But with gasoline consumption declining from 142 billion gallons in
2007 to 135.6 billion gallons in 2013 (although lower gasoline prices in 2015 will likely increase
consumption), and a maximum ethanol to gasoline blend level of 10%, the blend wall is lower
than the fixed ethanol target. In 2011, the Environmental Protection Agency approved a blend of
15% ethanol (E15) for sale at clearly advertised and separate pumps, but only for cars
manufactured after 2001. These challenges made E15 implementation more difficult; as such, it
can be found in less than fifty gas stations around the United States.
28

US Energy Information Administration – Petroleum and Other Liquids, data released 1/29/2015.
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In his meetings with the Copersucar and the Eco-Energy market intelligence team, Luís is
considering some important questions about the future of ethanol:

29



In late 2013, the US Energy Information Administration predicted that in 2014, China
would be a larger net importer of oil than the US. With the extensive sales of new cars,
and oil consumption in the growing truck fleet, it is expected that in 2020, 70% of
China’s oil needs will come from imports of about $500 billion per year. The number of
cars will jump from 20 million in 2005 to 160 million in 2020.29 What will be China’s
influence in oil prices and the role of ethanol, particularly as the largest Chinese cities
already face severe pollution challenges?



Concerns regarding environmental issues, global warming and the instability of oil prices
have led a growing number of countries to add ethanol to their fuel matrix. What should
we expect? Will this movement continue creating blending markets for ethanol all over
the world?



India created a “Green Initiative” that mandates a 5% ethanol blend to gasoline. Many in
India see the mandate as a transfer of wealth from oil companies to sugar producers.
What will be the future of ethanol in India? With a significant sugarcane crop, and given
current sugar prices, will India have a more aggressive policy on ethanol to substitute oil
imports, copying Brazilian policies?



The future of the US ethanol mandate is often questioned by the media and targeted for
change or elimination by politicians. If changes occur, how could they impact the future
domestic consumption of ethanol? Will E85 be economically feasible and serve the 11
million flex-fuel cars (out of a total of 240 million cars) on the road in the United States?
If the amount produced in the United States exceeds the blending target, will US exports
of ethanol be economically attractive? Classified by the EPA as an advanced fuel, and
receiving special tax treatment, what will be the role of sugarcane ethanol in the United
States?



There are several promising sugarcane production innovations in the pipeline – will
innovation in sugarcane production result in the ability to produce three or four times
more ethanol using the same sugarcane production acreage, making ethanol more
competitive?



If 50 % of Brazil’s Flex-Fuel cars used hydrous ethanol, the market could be up to 33.6
billion liters by 2021. A 27% blend of anhydrous ethanol blended to gasoline could create
a market of 14 billion liters by 2021, up from 8.4 billion in 2013. What will happen in the
domestic Brazilian ethanol market? Will it serve flex-fuel car drivers?



Will cellulosic ethanol be feasible in the short term, challenging the feedstock used today
to produce ethanol, such as sugarcane, corn, and beets?



What will be the impact of shale gas on the US ethanol market and in the global market
in the long term? The Brent Crude Oil spot price went from over $100 per barrel in late
June 2014 to under $50 per barrel in January 2015 (the Brent Oil price is used as the

Wood Mackenzie, Macro Oils Service Report – August 2013.
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benchmark price in approximately two-thirds of oil contracts and in the production of
gasoline). What does this recent instability in global oil prices portend for global and
domestic ethanol markets?


Which innovations can create substitute products that might endanger the future of
ethanol as an energy source? What types of innovations may reduce or negate the need
for ethanol as an energy source?

Despite the many questions about its future, the global ethanol market may be promising.
According to Copersucar’s estimates, the market may grow from 92 billion liters consumed in
2012 to 165 billion liters in 2020, primarily in North and Latin America.
In 2013–2014, Copersucar traded about 4.9 billion liters of ethanol, almost 9% more than in
2011–2012 (after 22% growth between 2011–2012 and 2012–2013). Brazil’s internal market
absorbed 3.9 billion liters (18% more) and exports totaled 1 billion liters, a decline of almost
17% from 2012–2013 (but up 43% from 2011–2012). Unlike sugar, for which Copersucar is
well-positioned as a service provider for non-partners, 94 % of the ethanol came from partner
mills in the crop year of 2013–2014. Copersucar has 150 major ethanol clients in Brazil and forty
in international markets. The majority of ethanol exports go to the United States, Japan, and
Europe. While it is difficult to predict the future of ethanol markets, Copersucar’s view is toward
long-term growth in the market.

Discussion Questions
1. Based on information from the case, what major threats and opportunities face the
ethanol industry? Consider government policies, oil and gas markets, technology
advancements, etc.
2. Based on information from the case, what major threats and opportunities face the sugar
industry? Consider Asian demand growth, substitute sweeteners, health concerns,
government policies, etc.
3. Based on what was shown in the case, which risks does Copersucar face in its supply
chain? How can those be mitigated?
4. What contracts in Copersucar’s supply chain are the most important? Which contracts are
critical to the organization’s success and which are incidental?
5. What are the unique challenges faced by a global cooperative whose supply chains go
beyond its original supplier base? What does this mean for member-owners versus users?
6. What unique challenges does Copersucar face given its owner-user organizational
structure? What principal-agent problems derive from this structure and how can
Copersucar address them?
7. Based on the financial information provided, is Copersucar in a good financial position?
As managers, would participants be concerned if their organizations were in a similar
situation? What unique characteristics of Copersucar make the financial situation
acceptable?
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8. What are the key managerial decisions facing Copersucar?
9. Should Copersucar expand and use its structure to diversify and trade other commodities?
Which other investments would you suggest for Copersucar to increase value creation,
capture and sharing within the trade business, toward its major clients?
10. Would you invest in Copersucar? If yes, on what arguments do you base your answer? If
no, what are your reasons, and what different investments would you make?
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Appendix 1. Sustainability and Innovation
Sustainability
Although Copersucar sells mostly to emerging economies, the company has felt increasing
pressure regarding sustainability issues from its major clients. Sugarcane is complex and
demanding in terms of resources due to its weight and production cycle. Several by-products are
also generated and a lot of research is being done to reuse them and reduce water consumption,
among other issues.
Due to the diversity of its supply chain, Sustainability is defined as one of the most important
and challenging issues that Copersucar faces. Copersucar consists of forty-seven different
companies from twenty-four different groups, management styles, capital ownership
arrangements and financial situations.
The most relevant subjects related to sustainability and governance were summarized by its
shareholders and are presented in Table 4.
Table 4. Sustainability Concerns Expressed by Shareholders.

Issues
Transparency in business
Ethics and governance

Product responsibility
Health and safety
Climate changes

Conservation of resources and biodiversity
Human rights and value chain

Byproduct Management
Source. Copersucar

Content
Transparency in the disclosure of results
Suppliers’ qualification
Bribery, fraud, and corruption
Corporate governance
Code of conduct
Quality of products
Labor risks
Reduction of emissions
Burning sugarcane
Impacts of climate change to production
Conservation of soil and water
Protection of forested areas and reserves
Child work and forced labor
Respect to people
Labor’s conditions of suppliers
Innovation and research

Sustainability is progressing with the engagement of the cooperative’s members. Six of its fortyseven associate producing units are certified by Bonsucro, the Better Sugarcane Initiative, which
analyzes practices around labor and the environment. Bonsucro is one of the most recognized
certification processes in the sugar industry. Also, thirty-nine of its forty-seven units were
previously certified by Renewable Fuel Standard 2 (RFS2) to enter the US market. They were
registered at the California Air Resources Board (CARB) for adequately meeting the Low
Carbon Fuel Standards (LCFS). Twenty-one of these companies were granted approval by the
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EPA, being responsible for 64 % of ethanol exports to the United States. Each of these issues is
being covered and addressed within all forty-seven industrial units.
Innovation
Additionally, innovation is critical to the future of the industry given the potential of the
sugarcane plant. Yields need to be improved, and improved sugarcane varietals with increased
sucrose are becoming available. To face the innovation challenges collectively with other
businesses, Copersucar is a member of the Cane Technology Center (CTC). CTC was originally
the cooperative’s technology center but it suffered from governance challenges. The department
did not retain technology gains — Copersucar made the investment, but the materials were used
without payment by several free riders. Recently, CTC transformed into a private company
owned by major sugarcane producers. Copersucar owns 32% of CTC shares and access to CTC’s
most important innovations. This will allow for cane technology gains, growing the production
of its partner mills without having to grow their planting area. Copersucar will also receive
royalties from the genetic material and other services sold by CTC.
In the future, the company expects that it will be able to produce more than 30,000 liters of
ethanol per hectare, much more than the 7,000 produced on average today. This will be possible
with several improvements in agronomy, improved varietals and cellulosic ethanol.

Appendix 2. Copersucar Shareholders
Table 5. Shareholders of Copersucar.
Shareholder
Virgolino Oliveira
Zilor
Pedra
Santa Adélia
Cocal
Batatais
Aralco
Viralcool
Balbo
Ipiranga
São J. da Estiva
São Manoel
Ferrari

Ownership
11.06%
11.05%
10.00%
6.78%
6.25%
6.04%
5.83%
5.75%
5.51%
5.10%
3.43%
3.26%
2.56%

Shareholder
Pitangueiras
Furlan
São Luiz
Umoe Bioenergy
Jacarezinho
Melhoramentos
Cerradão
Santa Lucia
Santa Maria
Caçu
Decal - Rio Verde
Others
Total

Ownership
2.52%
2.50%
2.34%
2.14%
1.62%
1.37%
1.33%
1.25%
1.12%
0.71%
0.48%
0.01%
100%

Source. Copersucar

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.

235

Fava Neves, Gray and Bourquard

Volume 19 Issue 2, 2016

Appendix 3. Financial Statements
A. 2013 and 2014 income statement as prepared by KPMG on behalf of Copersucar:

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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B. 2013 and 2014 balance sheet statement as prepared by KPMG on behalf of Copersucar:

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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B. 2013 and 2014 Balance Sheet –Continued

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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C. 2013 and 2014 statement of cash flows as prepared by KPMG on behalf of Copersucar:

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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C. 2013 and 2014 statements of cash flows–Continued

 2016 International Food and Agribusiness Management Association (IFAMA). All rights reserved.
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