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Abstract

Due to growing expectations for quality and safety of food products and an increasing demand
for more transparent food supply chains, pork production faces new challenges. In the course of
this development, chain-wide communication has gained importance in agribusiness. Nonethe-
less, existing approaches focus primarily on information supply, whereas the use of information
for managerial decision-making has only rarely been highlighted. This research gap is addressed
in this paper on the basis of a large-scale empirical study of animal health management on Ger-
man pig farms. By applying factor and multinomial logistic regression analyses, this study iden-
tifies determinants of the use of information as well as ways to improve information use on
farms. It shows that factors like intrinsic motivation and farmer’s competence have a significant
influence on information use.
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Problem Definition and Goals

Various food crises have laid bare certain deficits in the quality control of food production and
have resulted in a considerable loss of trust among consumers. Since the mid-1990s, a political
reaction has resulted in the legislation and administration of new food production legislation
which encompasses the entire supply chain “from the farm to the fork”, from the pre-production
areas of agriculture on through the production, manufacture, and distribution of the products
(Fritz and Fischer 2007; Hartel 2007). Industry in turn has responded by implementing various
quality control systems, the central element of which similarly aims to oversee all or at least the
most important stages in the food production process (Hatanaka, Bain, and Busch 2005; Jahn
2006; Peupert and Theuvsen 2007).

Due to the many efforts of legislators and agribusiness firms to assure the improved quality of
food products, the continuous exchange of information among all supply chain partners has be-
come extremely important. Therefore, various efforts have been made to improve communica-
tion between supply chain partners. Examples of this development are new legislation concern-
ing the exchange of information on salmonella monitoring in pork production, Regulation (EC)
853/2004 as part of the so-called “hygiene legislation package” regarding food supply chain in-
formation, and the requirements established by certification systems to pass on information to
supply chain partners (Ziggers and Trienekens 1999; Schulze Althoff, Ellebrecht, and Petersen
2005; Deimel, Plumeyer, and Theuvsen 2008a). So far the exchange of information in agribusi-
ness, particularly in the meat industry, has been hindered by considerable organizational and
structural barriers. The transfer of information is difficult due to complex supply chain struc-
tures, resulting in numerous organizational interfaces along supply chains, each of which acts as
a hurdle the information flow has to overcome (Deimel, Frentrup, and Theuvsen 2008). In the
meat supply chain, the interface between agribusiness firms like slaughterhouses and farmers
seems to be the most difficult relationship due to structural and organizational disparities
(Deimel, Plumeyer, and Theuvsen 2009). Therefore, in recent years great efforts have been made
to take advantage of modern information technologies that allow a multitude of information on
food quality derived from the findings at slaughterhouses (e.g., results of salmonella testing and
other animal health issues) to be systematically gathered and made more available to farmers in
order to enable them to improve their animal health (AH) management (Plumeyer, Theuvsen,
and Bahlmann 2009).

In order to ensure the effective use of information, it must not only be guaranteed that the infor-
mation can flow unhindered along food supply chains, it is also important that the recipients use
the information provided in their managerial decision-making processes (O'Reilly 1982; Am-
ponsah 1995). The adequate use of information in order to create knowledge can be seen as a
“[...] growing individual and collective optimization problem [...]” (Stock et al. 1998). Its solu-
tion plays an important role in agribusiness firms’ ability to gain and sustain competitiveness
(Carneiro 2000). The exchange and use of chain-wide information are of particular importance
for hog farmers due to the high prevalence of subclinical infections such as salmonella which
result from inadequate hygiene management during piglet and fattening stages, but are in most
cases only detected during slaughter (Mack et al. 2005). Blaha (2004) refers to this as the prob-
lem of “pre-harvest food safety”, and so far it has received only limited attention.
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Considering the need to assure a continuous flow and use of information among the organiza-
tional interfaces between farmers and slaughterhouses, it is surprising that so little scientific re-
search has been devoted to this topic. The literature mostly focuses on the use of information
systems instead of use of information distributed through such systems (Davis 1989; Morris
1991; Venkatesh et al. 2003; Bahlmann and Spiller 2009). In agribusiness, the literature address-
es only the technical design of information delivery systems or the use of information providers
(Amponsah 1995). Thus, the absence of research about information use is especially obvious in
this field. Therefore, the goal of this paper is to analyze hog farmers’ use of information provided
by processors and to derive recommendations that contribute to the improvement of communica-
tion among all supply chain partners. The contribution this makes to previous studies on the ex-
change of information lies in the identification of relevant practice-oriented determinants of use
of chain-wide information by hog farmers. This allows the development and implementation of
more advanced technical approaches which also take into account human information behaviour.
The latter is seen as an important influence regarding the use of information systems (Gershon
and Slade 1984; Alvarez and Nuthall 2006). In doing so, we first give an overview of the Ger-
man pig sector. Then we describe the conceptual framework, methodology and sample of our
research and present the results of the univariate analyses of our empirical data. Factor and mul-
tinomial logistic regression analyses are used to test the theoretical framework underlying the
study. The paper closes with a discussion of results, some conclusions and suggestions for fur-
ther research.

German Pig Sector

Germany is the world’s third largest pork producer with an output of 5.4 mio. tons in 2010. In
the European Union, Germany is the largest pork producer, followed by Spain, France, Denmark
and Poland. After German reunification, German pork production declined due to the privatiza-
tion process in Eastern Germany and the reduction of production capacities in the new German
states. As a result, herd size decreased from 34.2 million pigs in 1990 to 26.5 million pigs in
1996 (Spiller et al. 2005). Since then, production has slowly recovered; in 2010, 32,900 pig
farmers kept 26.9 mill. pigs. Due to growing imports of slaughter pigs, pork production reached
an all-time high in 2010. In 2006, for the first time in history, Germany was a net exporter of
pork (Burchardi et al. 2007).

The major pig producing area is located in North-Western Germany close to the Dutch border
where 17,000 farmers keep about 14.7 mill. pigs, or about 55% of the German pig herd. A se-
cond important production area is Southern Germany (Bavaria: 3.6 mill. pigs on 7,600 farms;
Baden-Wuerttemberg: 2.08 mill. pigs on 3,600 farms). Farm size is much larger in Northern
Germany; average herd size is 864.7 pigs in the North-West compared to only 473.7 pigs in Ba-
varia (Destatis 2010a, 2010b).

The requirements for conventional husbandry apply to over 99% of the hogs in Germany. Less
than 1 percent are produced according to the standards for organic farming (Burchardi et al.
2007). Sows were held alone in pens with their piglets and hogs for fattening in heated stables
with perforated flooring for the discharge of liquid excrement (98%) according to EU Regula-
tions (2001/88/EG) (Hoy 2002).
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In Germany, farmers are confronted with a growing concentration ratio at the processor level,
but, with 226 slaughterhouses, there are still enough alternative buyers of slaughter pigs. The
leading companies (ISN 2011), Tonnies (24.4% share of total slaughters), Vion (18.4%), and the
cooperative Westfleisch (11.3%), follow different sourcing strategies: Tonnies and Vion work
with private livestock dealers and pig marketing cooperatives and only rarely with individual
farmers. Transportation of slaughter pigs is also provided by these traders. In contrast, West-
fleisch introduced marketing contracts with 70% of its farmers in 2001 and owns a logistics cen-
tre. However, Westfleisch marketing contracts do not go very far. Farmers are allowed to choose
from several breeds, which only have to be evaluated positively in a test program; the same ap-
plies to the feed. Thus, the intent of these contracts is only to ensure a certain percentage of the
quantities required. Vion, Tonnies and most of the remaining German slaughterhouses do not
apply contracts, nor are they vertically integrated—except for some smaller farmer associations
that operate their own slaughterhouses (Schulze, Spiller, and Theuvsen 2007).

Conceptual Framework
Exchange and Use of Information as Success Factors

Research conducted in various industry subsectors and regions has indicated that communication
plays a decisive role in firm performance (Narver and Slater 1990; Deshpande, Farley, and Web-
ster 1993; Bigne and Blesa 2003). Fawcett and Magnan (2001) state that “[...] information is the
‘life blood’ of effective supply chain management”. In a survey of firm managers, Baker and
Sinkula (1999) were able to show that not only firm performance but also innovativeness corre-
lates significantly with the exchange of information. Moreover, the exchange of information
among partners is an essential determinant of the successful strategic positioning of firm net-
works (Jarillo 1988). Other network theories also consider the continuous exchange of infor-
mation an essential success factor (Miles and Snow 1984; Granovetter 1985).

Empirical studies have repeatedly confirmed the importance of a continuous exchange of infor-
mation in food supply chains (Hill and Scudder 2002; Reiner 2005; Schulze, Spiller, and
Theuvsen 2006b). Caswell and Mojduszka (1996) and Theuvsen, Plumeyer and Gawron (2007)
particularly emphasize the high relevance of information exchange for food quality and safety.
Lazzarini, Chaddad and Cook (2001) as well as Windhorst (2004) see the unhindered flow of
information between supply chains partners as an essential precondition for the integration of
supply chains and networks in the agribusiness sector. Whereas Hollmann-Hespos (2008) anal-
yses determinants of investments in tracking and tracing systems that aim at the improvement of
information flows relevant for traceability of food and feed products, Peupert and Theuvsen
(2007) discuss how the exchange of quality information in agribusiness can be supported by the
use of quality techniques such as quality function deployment.

In addition to the availability and supply of information, its use is also a key success factor
(Moorman, Zaltman, and Deshpande 1992). The use of information constitutes a cognitive pro-
cess that encompasses the acquisition, processing and storage of information, as well as the ef-
fect (e.g., the actions of the information user) (O'Reilly 1982). Choo (1996), WeiRenberger
(1997) and Thong (1999) consider the use of information as the primary goal of the information
exchange.
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The analysis of information use is difficult since it can neither be observed directly nor described
or explained in its entirety. Previous studies, therefore, were confined to an indirect observation
of the use of information and could only cover selected aspects. One of the first scientific studies
on the use of information was done by Simon et al. (1954) and focused on how information is
used in the context of controlling. With regard to agriculture and the food industry, various stud-
ies on the acceptance and use of new informational technologies have been published (Davis
1989; Goodhue and Thompson 1995; Venkatesh et al. 2003; Vennemann and Theuvsen 2004).
Information use in farmers’ decision-making processes was analyzed by Ohlmér et al. (1997),
whereas Hannus (2008) took a more technical approach to its analysis in the context of quality
assurance processes in the agribusiness sector.

The Exchange and Use of Information in Pork Production

A broad spectrum of information is transferred along pork supply chains, concerning matters as
diverse as prices, costs, product quality, expected supply and demand, orders and delivery dates
(Deimel, Plumeyer, and Theuvsen 2008a). Drivers of information exchange along pork produc-
tion chains are legal requirements, certification systems and the need to coordinate business op-
erations between supply chain partners (Plumeyer, Deimel, and Theuvsen 2008). The diverse
content of communication, complex business relationships and the danger of information asym-
metries pose special challenges for the management of communication relationships in pork pro-
duction chains (Deimel, Plumeyer, and Theuvsen 2009).

The continuous flow of information along pork production chains with regard to such matters as
data gathered at slaughterhouses is hindered by the highly differentiated organizational structure
of these supply chains. This is due to an intensive vertical and horizontal division of labour,
which results in a complex value-added network in pork production (Bijman et al. 2006; Schulze
Althoff 2006). This network is characterized by an extreme inhomogeneity (Horvéath 2004; Spill-
er et al. 2005). A large number of comparatively small farms are confronted with a much smaller
number of slaughterhouses operating nationally or even internationally. The complexity of sup-
ply chains strongly contributes to the complexity of information flows (Gampl 2006; Theuvsen,
Plumeyer, and Gawron 2007).

Despite these problems, the continuous flow of information is considered essential for successful
pork production (Den Ouden et al. 1996; Windhorst 2004). Petersen (2003) and Doluschitz
(2007) emphasize that the efficiency of businesses processes, animal health and food safety can
be improved through more effective communication. Furthermore, the exchange of information
between hog farmers and slaughterhouses has been analysed with regard to its effect on the
transparency of supply chains (Deimel, Frentrup, and Theuvsen 2008; Deimel, Plumeyer, and
Theuvsen 2008a; Frentrup 2008). Other authors have highlighted the relationship between in-
formation exchange and the quality of animal health management at the farm level (Schulze Alt-
hoff 2006) as well as the influence of alternative forms of vertical coordination of pork produc-
tion chains on information exchange (Schulze, Spiller, and Theuvsen 2006b).

The use of animal health (AH) information throughout the supply chain is considered essential to
the improvement of food quality (Doluschitz 2007; Theuvsen and Plumeyer 2007). Thus, slaugh-
terhouses are continually demanding stricter quality control measures on farms (Petersen et al.
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2007) because shortcomings at the farm level (e.g., salmonella infections) often lead to hard-to-
tackle problems in downstream industries (Mack 2007). Recent legislation has supported these
demands. Hog farmers are now legally required to continuously use available salmonella testing
results. However, it is often suspected that hog farmers do not make optimal use of the available
information in their animal health management (Morris 1991; Blaha 2007a; Vallan 2007). In
fact, empirical studies indicate a very heterogeneous use of the results of salmonella tests
(Plumeyer, Deimel, and Theuvsen 2009).

Factors Influencing the Use of Animal Health Information

On the basis of previous studies, this investigation began by outlining the factors influencing the
actual use of AH information at all levels of the pork production chain and summarizing them in
an exploratory and explanatory model (Figure 1). To this end, a one-step model design was in-
tentionally used in order to obtain basic theoretical understanding of the determinants of use of
chain-wide AH information.

The endogenous variable was a direct question concerning the frequency of information use.
This question referred to specific information regarding AH management. The exogenous varia-
bles were derived from the existing literature in the areas of communications and information
research, as well as agribusiness. The model is an ad hoc design developed specifically to ad-
dress the information needs in the pork production sector.

. Intensity of . . . .
Extrinsic - - St Experience with Quality of AH
.. Relevance of AH || information source . . A .
motivation animal diseases information
usage

3 3 Development of
. o Actual use of chain-wide AH P o
Intrinsic motivation > inf i < individual AH
information management
Information management
Ability and Sociodemographic
expertise data

Figure 1. Theoretical Framework

Knierim and Sieber (2005) found that farmers’ ability and expertise as well as their motivation
influence farmers’ actions. Fernandez-Cornejo and McBride (2002) also determined a relation-
ship between farm managers’ abilities and their decision-making behavior. Regarding the man-
agement of salmonella in hog fattening, Blaha (2007a), Bode (2007) and Vallan (2007) assume a
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diverse use of information due to vast differences in the skills and motivation of farmers. With
regard to farmers’ motivation, motivation theory suggests distinguishing between intrinsic and
extrinsic motivation (Frey 1993). The former reflects one’s personal goals and the motivation
potential of task themselves, such as fattening healthy animals, whereas the latter reflects exter-
nal pressures, such as the threat of receiving a reduced price from slaughterhouses for infected
hogs.

Besides expertise and motivation, Ohlmér, Olson, and Brehmer (1997) identify other factors, for
example, the relevance of a problem (e.g., health status of hogs) and its operationalization (e.g.,
with regard to financial outcomes) as determinants of information use. With regard to animal
health, both factors are influenced by legal as well as private standards.

An appropriate intensity of information source usage is an essential precondition for the use of
information (KulR and Tomczak 2002; Meffert, Burmann, and Kirchgeorg 2008). Mohr and Sohi
(1995) also describe the usage of different information sources as an important determinant of
chain-wide communication. Current efforts seek to increase the usage of different sources within
the pork industry through the implementation of IT-based communication systems (Deimel,
Plumeyer, and Theuvsen 2008a).

We also assume that farmers’ personal experience, for instance, with the outbreak of an animal
disease, affects their information use (Ohlmér, Olson, and Brehmer 1997). Jahn, Peupert, and
Spiller (2003) were able to identify a change in attitudes towards certification systems among
farmers who had experienced quality- and safety-related incidents.

A further determinant is the perceived quality of AH information. Zahay and Griffin (2003)
hypothesize that the information use depends on the quality of the information provided. The
empirical study of McKinnon and Bruns (1992) also indicates that the use of—in this case—
controlling information was highly dependent on the quality of information. Similarly, Schulze
(2008) and Wocken (2008) found correlations between the perceived quality of information and
the intensity of communication in the agribusiness sector.

According to Dippold (2005), the management of information must always be viewed in the con-
text of the problem to be solved. Thus, the development of a farms’ individual AH manage-
ment can be identified as another key determinant. Blaha (2007b) states that a certain develop-
ment level of the AH management as well as a basic understanding of animal health issues are
prerequisites for improvement in this area. Finally, sociodemographic data, such as farm size
and farmers’ age, has repeatedly been identified as an influential factor on decision-making pro-
cesses in agriculture and the food industry (Nayga 1996; Rosskopf and Wagner 2003; Wocken
2008).

Methodology

In order to determine the use of information for animal health management in the pork industry,
3,024 hog farmers from all across Germany were surveyed between April and May 2008. The
test persons were approached using a quota from each state. In this manner it was ensured that
the regions with a high density of hog fattening were adequately represented. However, despite
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this measure it is not possible to guarantee the representative status of the study. The response
rate was approximately 29% (sample size: N=873). Due to sporadic missing values, sample size
varies slightly among the individual analyses. The survey of hog farmers included three thematic
blocks. Besides asking questions as to sociodemographic background, data was collected on
farmers’ use of information and their use of computers and the internet with relation to pork pro-
duction. The special research question served as a basis for an ad hoc operationalization of the
constructs introduced above in statement batteries. Data on information use processes was ob-
tained by asking farmers to agree or disagree with these statements on five-point Likert scales.
To this end, the scales traditionally used in social research were applied (Rofteutscher 2004;
Spiller and Schulze 2008; Gehring and Weins 2009). The data set was analyzed by univariate as
well as multivariate tests, including means comparison, factor analysis and a multinomial logistic
regression. The data regarding information use behavior was analyzed using a multinomial lo-
gistic regression model. Multinomial logistic regression models enable one to calculate proba-
bilities and identify the influencing factors that determine them (Backhaus et al. 2008) using the
maximum likelihood estimation (MLE). With the MLE, the parameters of the logistic regression
model can be set so as to maximize the likelihood of preserving the observed data. Since, in or-
der to maximize the occurrence probability for all observable cases at the same time, the proba-
bility statement for independent events (information use) should be applied, the likelihood func-
tion is maximized through the use of the Newton-Raphson method in an iterative process. Since
there is no linear relationship between the independent variables and the occurrence probabilities
determined by the logical function, it is difficult to interpret the meaning of the regression coeffi-
cient; only the tendency of the influence is recognizable. The odds of obtaining a given event
rather than its complement are mirrored in the relationship between the occurrence probability
and its complement (Backhaus et al. 2008). Statements concerning the effect of the influence
strengths on the occurrence probability can be made by way of so-called effect coefficients (odds
ratios), which indicate how the odds change when the value of the independent variable increases
by one (Menard 2002; O'Connell 2006). These analyses were completed using SPSS 19 soft-
ware.

Results
Sample Characteristics

Although respondents from all over Germany participated in the survey, farms from intensive
production regions (the Weser-Ems region and North Rhine—Westphalia) are strongly represent-
ed in the sample. Respondents are on average 45.4 years old (German average = 44.3 years), and
95% (Germany: Agriculture = 68%) of them were male. The vast majority of respondents (95%)
were either owner-managers or successors. The farmers usually worked full-time on the farm
(85.8%), and the majority of the farms (69%; Germany = 75%) focused on hog fattening (see
Table 1). For the most part (75%), the farms were family farms with an average size of 211 ha.
This large average farm size—compared to the overall German average—resulted from the rela-
tively high percentage of large farms from Eastern Germany in the sample. On average, the
farms surveyed have room for fattening 1,342 (Germany = 880) hogs; 24% of them plan to ex-
tend their capacity by an average by 766 hogs. Table 1 shows technical, economic and structural
data regarding the hog production. Taking into account the high standard deviations in the de-
scriptive results, we are facing a partly heterogeneous sample. By looking at the cost of medica-
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tion and the average loss rate, the high standard deviation clarifies the remarkable differences in
success among the farmers surveyed. This could raise the question whether the farmers’ infor-
mation management is related to the success of their farms. This hypothesis, which is also posed
in the conceptual framework, is analyzed in Table 4.

Table 1. Technical and economic performance indicators

Question Mean SD
What is your average cost of medication (€) per hog? 4.13 13.31
What is the average weight of your piglets when they begin the fattening process? 28.97 3.93
What is the average number of days that your hogs are fattened? 119.68 14.02
What is the average loss of your pig herd (%)? 2.67 1.13
How many hog fattening pens do you have? 1342.24 2056.46
How many hectares do you farm? 211.12 565.91
I have been active in hog fattening for roughly _ years. 20.63 10.83
Modal %
What is your operational emphasis? (Please check only one.) fattening 50.6
Is your farm your main or an additional source of income? main income 85.8
In which production system are you fattening your hogs? solely hog fattening 68.9

Determinants of Information Use

In order to more thoroughly analyze the determinants of farmers’ use of animal health infor-
mation, a group of 28 statements on information use were subjected to factor analysis. The quali-
ty of the data for factor analysis was tested with the Kaiser-Meyer-Olkin (KMO) coefficient and
the Bartlett-Test for sphericity. The KMO coefficient shows whether sufficient correlations are
present to justify a factor analysis. The KMO value of 0.754 can be considered “pretty good”
(Backhaus et al. 2008). The Bartlett test checks the null hypothesis that all correlations are equal
to zero (sig.= 0.000). The test statistics are Chi-square distributed and account for 3743.827 with
300 degrees of freedom; the correlations, therefore, significantly deviate from zero (sig.= 0.000).
The results of both tests show that the variables used in the factor analysis are appropriate. The
factor analysis reached acceptable results with 54.89% of the total variance explained. A total of
seven factors were extracted (Table 2): extrinsic motivation, relevance of AH, intrinsic motiva-
tion, farmer’s competence, intensity of information source usage, farm’s individual AH man-
agement development and quality of AH information. Three factors have only limited reliability
since their Cronbach’s Alpha values are above 0.614 but below 0.65 (Nunnaly 1978). However,
the constructs are not excluded from further analyses since they are consistent both internally and
with others’ results (Pedhazur and Pedhazur Schmelkin 1991).

A multinomial logistic regression analysis was used to determine which of the identified factors
and additional variables determine the actual use of AH information (see conceptual model in
Figure 1). In this case, the dependent variable is a single variable indicating the time spent using
information about AH management. The variable has three expressions: little time, average
amount of time and much time spent in information use.
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Table 2. Determinants of information use: Factor analysis

Parameter Mean Standard Factor
deviation load

Extrinsic motivation, Cronbach’s Alpha = 0.808

It's a waste of time to go over the salmonella reports.: -1.07 0.832 0.877

I personally can't do anything with the salmonella reports.* -0.87 0.895 0.788

As long as | am not threatened by penalties, | have no interest in/ignore the -1.26 0.764 0.785

salmonella reports.*

Relevance of AH, Cronbach’s Alpha = 0.614

I have enormous competitive advantages when my hogs have above- 1.42 0.696 0.840

average health.*

I can a\lloid a great reduction in market price when my hogs are in good 1.18 0.729 0.735

?l?tall"i:l;]‘llsic motivation, Cronbach’s Alpha = 0.665

| feel morally responsible for keeping my hogs in good health.* 1.48 0.599 0.718

| take great joy in seeing healthy hogs in the pen.t 1.71 0.474 0.640

As a farmer | am responsible for ensuring that the consumers do not get 1.13 0.942 0.617

salmonella poisoning.*

I'm filled with pride when my farm has a good salmonella status. 1.2 0.785 0.558

When it comes to maintaining the health of my hogs, | go to great trouble.* 0.95 0.683 0.555

Farmer’s competence, Cronbach’s Alpha = 0.657

When it comes to knowing about diseases affecting hogs, | am an expert.* 0.48 0.666 0.707

I always know exactly what to do when my hogs are not healthy. 0.32 0.64 0.729

I receive sufficient information about the health of my hogs.* 0.66 0.695 0.698

I pay particular attention to the results of hog health testing. 0.99 0.663 0.503

Intensity of information source usage, Cronbach’s Alpha = 0.639

How often do you use this information in daily operations to improve/optimize hog health?

Consultant recommendations® 0.382 0.931 0.718

Veterinarian recommendations® 0.399 0.778 0.711

Salmonella test results® 0.846 0.926 0.625

Organ test results® 0.818 0.928 0.630

Farm’s individual AH management development, Cronbach’s Alpha = 0.704

I frequently check on hog health status because the businesses I sell to re- 0.38 0.974 0.815

quire it.!

I frequently check on the salmonella status because it is a government re- 0.48 0.926 0.811

quirement.

Quality of AH information, Cronbach’s Alpha = 0.628

How informative do you consider the following resources to be regarding hog health?

branch-oriented publications? 0.73 0.667 0.686

lecture events/informational talks? 0.68 0.671 0.643

representatives of the feed or pharmaceutical industry? 0.17 0.707 0.622

information on the Internet? 0.56 0.758 0.617

other farmers/people in the business? 0.356 0.75 0.554

KMO = 0.754; Total variance = 54.89 %; = Scale ranges from 2 = completely agree to -2 = totally disagree; 2= scale from -2 =

completely useless to 2 = very useful; ® = scale from 2 = very frequently to -2 = never
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The information about the model adjustment was acquired through the likelihood ratio test
(Backhaus et al. 2008). At 209.158, the chi-square value is highly significant; thus, the model
distinguishes reliably between the groups. The quality of the adaptation was evaluated using a
classification matrix. The model’s hit rate (56.6 %) was not only greater than the proportional
probability (29.8 %), but also greater than the maximal coincidence probability (42.1 %); thus,
its hit rate can be characterized as good. As a whole, however, the quality of the model is aver-
age. This is because the pseudo R-square statistics that quantify the manifested variations of the
logistic regression model lie between 0.2 and 0.4 (Backhaus et al. 2008). Both the Cox & Snell
R2 (0.264) and the Nagelkerke R2 (0.318) are in that “good” zone; only the conservative
McFadden R2 (0.172) lies outside it.

Table 3. Results of the Multinomial Logistic Regression Analysis

Little time vs. average
amount of time'

Much time vs. average

amount of time!

B (Exp (B)) B (Exp (B))
Extrinsic motivation 0.174 (1.190) 0.03 (1.003)
Intrinsic motivation -0.329** (0.720) 0.498*** (1.646)
Quality of AH information -0.620*** (0.538) 0.387*** (1.473)
Intensity of information source usage -0.532*** (0.588) 0.489*** (1.631)
Farmer’s competence -0.715*** (0.489) 0.744*** (2.105)
Farm’s individual AH management development -0.231 (0.794) -0.166 (0.847)
Relevance of AH -0.037 (0.964) 0.078 (1.081)
Hog fattening capacity® 0.000 (1.00) 0.000 (1.00)
Experience with gastro-intestinal disease’ -0.170 (0.844) 0.184 (1.202)

TReference group; “Single variable; B = regression coefficient; Exp(B) = effect coefficient; ***p < 0.001, **p <
0.01, *p < 0.05; likelihood ratio test: chi-square value = 209.158; significance = 0.000; Hit rate of the model =
66.3%; proportional coincidence probability = 47.7%; maximal coincidence probability = 63.4%; Cox & Snell
pseudo R? = 0.264; McFadden pseudo R? = 0.172; Nagelkerke pseudo R? = 0.318

As the results shown in Table 3 clearly indicate, the factors identified above influence the use of
information. Contrary to the assumption of the conceptual framework, sociodemographic data
has little impact on information use; therefore, only the farm’s “hog fattening capacity” was tak-
en into account. A second variable represented the farmer’s experience with animal diseases (Did
your hogs show evidence of the following diseases over the past two years?; scale from 2 = very
frequently to -2 = never). In the social sciences, the rating scale used to measure the variables
can be characterized as quasi-metric as long as there are at least five choices (Bagozzi 1981).
Based on statistics literature, this justifies its use in this analysis (Jaccard and Wan 1996; Bortz
1999).

The likelihood ratio test, which represents a quality judgment on the variable level and indicates
the explanatory power of independent variables (Backhaus et al. 2008), identifies the factors, or
variables, ‘intrinsic motivation’, ‘quality of AH information’, intensity of information source us-
age’ and ‘farmers competence’ as significant influencing factors in distinguishing between the
groups. It is not surprising that a high ‘quality of AH information’ increases the likelihood that a
farmer will devote more time to information use. The same is true for the increased use of infor-
mation sources; this also has a positive effect on the extent of information use. Furthermore, both
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greater farming competence and stronger intrinsic motivation raise the probability that more in-
formation will be used.

Information Management and Success in Animal Health Management

In order to integrate the success of animal health management into the analysis, the farmers sur-
veyed were grouped into three groups with regard to their perceived success in animal health
management: less successful farms (N=30), those with average success (N=500), and more suc-
cessful farms (N=229). A comparison of the mean values reveals that the prerequisites for the
use of AH information, as well as the varying degree of information management, significantly
varies among the three groups (Table 4). In addition to the great significance determined, which
may have been due to the influence of the larger sample size, the results reveal the tendency that
more successful farms have a better information management. The comparison thus provided
interesting clues to the positive influence information management exerts on the success of hog
farming.

Table 4. Information management among hog farmers: comparison of mean values

Please compare your success with hog Less Farms with More
health with that of other farms. successful farms  average success  successful farms
*I learned in my training about the importance 0.8 0.91 111

of hog health. *** (6=0.96) (6=0.69) (6=0.72)

°I receive adequate information about the health 0.35 0.58 0.82

of my hogs. *** (6=0.77) (c=0.68) (c=0.66)

*I carefully evaluate the data regarding the 0.47 0.09 119

health of my hogs. *** (0=0.73) (0=0.65) (c=0.61)
"How much time do you spend learning about 2.93 3.02 3.35

ways to improve the health of hogs? *** (c=0.78) (0=0.64) (6=0.69)

a b
Scale: 2=totally agree to -2=totally disagree; Scale: 5=a lot of time to 1=very little time;
*** =p<0.001, ** =p <0.01; * = p <0.05; ¢ = standard deviation

According to the empirical results, the farmers who experience average success and those with
above-average success learned more about the importance of animal health during their training,
feel that they receive more information on animal health, more carefully analyze animal health
information and spend more time on acquiring information about animal health.

Discussion and Conclusions

Various researchers have advocated intensifying information exchange in order to promote con-
tinuous improvement of quality management in the pork industry (Doluschitz 2007; Petersen et
al. 2007; Deimel, Plumeyer, and Theuvsen 2008a). Thus, in addition to a request for adequate
availability of information, there should be a stronger focus on its use. Initial efforts in this direc-
tion can be seen in both public and private regulations concerning salmonella in pork; these regu-
lations have established mandatory information exchange between farmers, veterinarians and
consultants for farms in the worst salmonella category.
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Four factors extracted in the factor analysis show a significant influence on the time spent in in-
formation usage. It is interesting to note that the use of information does not depend on socio-
demographic factors. Instead, it is influenced by manifest factors such as “Intensity of infor-
mation source usage” as well as latent parameters such as intrinsic motivation. The negligible
influence of sociodemographic factors has already been shown in other studies, for instance on
the willingness of dairy farmers to change their dairy company (Wocken and Spiller 2009). Main
influences of the information use are the quality of AH information, intrinsic motivation, intensi-
ty of information source usage and farmers competence. Knierim and Siebert (2005) have al-
ready emphasized the great significance the expertise of the farmers has when it comes to the
effectiveness of handling their affairs. Greater expertise has a positive effect on the use of infor-
mation (Fernandez-Cornejo and McBride 2002). The present study confirms this finding in the
case of animal health management.

It is not surprising that the intrinsic motivation of farmers exerts a positive influence on the use
of information. Extrinsic motivation stemming from external forces such as sanctions has no sig-
nificant influence. This indicates that external pressure alone is not sufficient to bring about im-
provement. Rather, additional efforts to improve farmers’ intrinsic motivation are important.
Measures that could be taken along this line within the meat industry might include a reliance on
role models (for instance, successful, widely known farmers) as well as educational activities
(Theuvsen 2003).

A high-functioning exchange of information has repeatedly been identified as a success factor
(Narver and Slater 1990; Deshpande, Farley, and Webster 1993; Bigne and Blesa 2003). The
means comparison in this study also revealed significant differences between more successful
and less successful farms with regard to animal health management. This indicates a positive
correlation between information management and successful animal health management. The
fact that successful farmers had learned more about the importance of animal health management
in their training presents a starting point for influencing the attitude of farmers towards animal
health management. In addition, the correlation between the use of animal health information
and business success is significant. The valence theory shows that positively valued outcomes—
in this case, greater business success—motivate individuals to improve animal health manage-
ment on their farms in order to attainment these goals (Vroom 1964).

The implementation of 1T-based communication systems is currently a widespread trend in the
meat sector (Bahlmann, Spiller, and Plumeyer 2009). According to the results of our study, the
success of such systems is not solely dependent on their technical capabilities; it also depends on
the behaviour of the farmers using those systems and the information provided by these systems
(Theuvsen and Plumeyer 2007) as well as farmers’ attitudes towards animal health management.
Therefore, although IT-based systems are an important component of communication along food
chains, their implementation has to be supplemented by additional measures that address the de-
terminants of information use.

Further research might provide a more in-depth analysis of the determinants of the use of animal
health information in order to develop longer-term strategies for the successful implementation
of IT-based information systems. According to the insights gained by the foregoing explorative
models, a multi-layer conceptual model should be developed (for instance, Structural Equation
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Model). This would enable determination of interdependencies between the constructions. Possi-
ble cause-and-effect relationships could be analysed via a causal analysis. It is conceivable that
moderating variables such as technical or economic performance indicators and various methods
of production could highlight differences between various groups. In terms of different hog pro-
duction structures in Germany, a multiple-group comparison should be implemented for the
north-western, southern and eastern German region.
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