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Abstract 
Purpose – This study aims to explore, and suggest solutions to, the gap between the 

supply of information from organic meat producers and the demand of information 

from consumers regarding traceable characteristics (attributes) of meat in a limited 

geographical area in order to maximize the utilization and value of collected data. 

Design/methodology/approach – A mixed methods research design is applied to 

collect both quantitative data from consumers and qualitative data from suppliers to 

produce empirical results of the supply and demand of information. A theoretical 

framework of organic food purchase intent is used for the quantitative study as well 

as the correlation between consumers’ perceived importance of attributes and their 

willingness-to-pay for meat. The results of the empirical studies are compared to each 

other in an effort to expose a possible gap using a gap analysis. 

Findings – Meat is shifting from a price based commodity to a product based on 

characteristics. This study reveals that there is now a gap between the information 

made available by organic meat producers and the demand of information from 

consumers that needs to be recognized in order to maximize the value of collected 

data. Information regarding environmental impact of raising and transporting the 

animals is not extensively collected. A substantial amount of data about attributes of 

perceived importance, such as safety and handling, animal welfare and medication or 

other treatments is collected but not extensively shared with consumers. 

Research limitations/implications – The small sample size in a unique area and the 

scope of the survey data does not provide a result that can be truly generalized. It is 

therefore suggested that future studies produce results from a larger sample that 

incorporates the perceived accessibility of important information for consumers. 

Practical implications – This contributes to the emerging literature of organic food 

production by comparing both the supply and the demand of information regarding 

attributes of meat. This information is valuable to organic meat producers and 

marketers as well as developers of agricultural systems and databases that should shift 

their focus to consumer oriented traceability systems. 

Originality/value – This study goes beyond the substantial body of literature 

regarding attributes of organic food and consumers preferences by comparing these 

factors to the available supply of information by meat producers and by suggesting 

solutions to bridge the gap between them. 

Keywords – Organic meat, Organic agriculture, e-Agriculture, Traceability, 

Traceability systems, Consumer oriented, Consumer behavior, Willingness-to-pay, 

Supply and demand, Information gap, Gap analysis, Business development, United 

States of America, Sense-making theory, Mixed methods 

Paper type – Research paper, Bachelor’s thesis  
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1 Introduction  
Businesses, government agencies and even private individuals today produce, collect 

and store an enormous amount of data. Studies show that 90% of the world’s data 

was generated in the last two years alone (SINTEF, 2013). This has raised some 

questions around how information can be extracted and how value can be created 

using this vast amount of data. From this, it may be argued that businesses today are 

faced with the challenge of organizing and presenting the derived information in a 

relevant and accessible manner to their customers without creating information 

overload in order to stay competitive. 

 

This study uses organic agriculture as an example of a fast-growing industry where 

more and more data is collected in order to satisfy consumer needs and meet the 

regulations and standards of government agencies and third-party certifications. The 

increase in consumer demand and awareness has presented organic businesses with 

both a challenge and a great opportunity to differentiate their brand from non-organic 

food with the help of information that appeals to this growing segment of consumers. 

The aim of the study is to use empirical data from a local sample of the organic 

community to provide an idea of what information is collected and provided by 

organic meat producers and what information the end-consumer actually values. The 

study may also expose a possible gap between the supply and demand of information 

regarding organic meat as well as and suggest applicable solutions to this problem 

based on the findings to maximize the utilization of data. 

1.1 Background  

Organic food has become increasingly popular across the world over the last two 

decades and studies show that it is the fastest growing market in the food industry in 

the United States (Thompson, 1998; Dimitri & Greene, 2002; Onyango et al., 2007; 

Kareklas et al., 2014). This recent surge in popularity is believed to be catalyzed by 

an increase in awareness amongst consumers spurred on by media attention, animal 

welfare debates and health- and environmental concerns (Myae & Goddard, 2012; 

Hughner et al., 2007; McCluskey & Loureiro, 2003). Health scares including cases of 

BSE (mad cow disease), E-Coli and Creutzfeldt – Jakob disease have caused a public 

outcry for better safety regulations, stricter standards and more effective and accurate 

means of tracing food throughout the supply chain (Leat et al., 1998; Cicia & 

Colantuoni, 2010). 

 

The response of businesses and governments affected by the declining trust among 

consumers regarding food safety and control was to implement traceability systems 

that can trace exactly how food products move and what happens to them at different 

stages of the supply chain (Gellynck & Verbeke, 2001). This means that, depending 

on the traceability system, meat products can be traced from the ranch the animal was 

born to the specific feed lot, slaughterhouse, processing plant, packaging facility and 

distributor it has gone through (Leat et al., 1998). 
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Prior to these changes, IT (Information Technology) was scarcely utilized in 

agriculture and computers were mostly used for simple information processing or 

transactional activities (Kagan, 2000). The implementation of new laws and standards 

in addition to an increase in consumer affluence has transformed the use of IT in 

agriculture from basic transactions to a data driven, highly sophisticated industry 

where information is collected and stored during every step of the way (Mennecke et 

al., 2007). 

1.2 Previous research 

The rise of consumer interest in organic food has caught the attention of businesses, 

governments and academics worldwide. A substantial amount of studies have been 

conducted on the behavior and preferences of these consumers regarding information 

about different attributes, such as country of origin and the use of antibiotics or 

GMOs, that affects their purchasing decisions. These studies provide evidence that 

consumers have a growing interest in more detailed information regarding their food 

products and it has become crucial for businesses to provide this information. As the 

amount of information is increasing, consumers will look for easily understandable 

and accessible cues regarding traceable attributes to make an informed decision about 

their purchase (Cicia & Colantuoni, 2010). 

 

Previous research also shows a pattern that businesses in the organic agriculture 

industry is starting to realize the value of information concerning these attributes that 

extends beyond the minimum requirements to comply with laws and certification 

standards. Accurate and accessible information can build trust, peace of mind and 

confidence in the food system among consumers which in turn can increase sales and 

willingness to pay a higher premium for food with certain types of attributes (Opara, 

2002). To collect and organize the right type of data in order to provide relevant 

information is an increasingly more important way for organic businesses to market 

themselves and differentiate their products (Schwägele, 2005). 

 

The shift in regulations and attitudes among consumers has spurred the advancement 

of traceability systems and technology in agriculture. Studies show that traceable 

meat is crucial both for consumers and businesses and more sophisticated systems 

have been developed to satisfy these needs (Golan et al., 2004). It has become evident 

that businesses must understand the consumer and provide relevant information in 

order to stay competitive and fully realize the potential of this new technology 

(Wezemael et al., 2012). 
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1.3 Problem description 

The research presented in the previous chapter clearly shows that there is a growing 

interest in correct, relevant and easily accessible information regarding different 

attributes of food products. The majority of the studies that have been conducted 

concerns consumer attitudes, the use of traceability in agriculture or the technological 

advancements in traceability systems. 

 

Even though it is important for businesses to know their consumer base and to have 

the right technology in place in order to satisfy their needs, these phenomena are 

usually studied separately. In regards to meat, it is important to have the technology 

to capture and preserve product information throughout the supply chain but it is of 

equal importance to get maximum utilization of this information to add value to the 

final meat product. Businesses in agriculture must establish effective ways of 

collecting and presenting this value-adding information to consumers (Mennecke et 

al., 2007). 

 

The aim of this study is to provide the first step in the process of aligning the supply 

of information in the meat sector with the actual consumer demand by comparing 

what attributes are important to end-consumers and what information is made 

available by the businesses. The use of a local sample of consumers and producers 

will present an idea of the accuracy of the information available in this community 

and expose a possible gap between the supply and the demand of information in order 

to suggest solutions based on the findings. 

1.4 Hypothesis and research questions 

The following paper analyzes the supply and demand of information regarding 

different attributes of meat and suggests applicable solutions to a possible gap that 

might be found between them. The aim of the empirical research is to investigate 1) 

what information organic meat producers provide regarding their products and 2) 

what information consumers actually value. The purpose is to compare the results of 

these studies to explore the supply and demand of information and to analyze the gap 

and information behavior between them with the use. The research in this article 

attempts to test the following hypothesis: 

 

 H: There is a gap between the information consumers’ value and the 

information provided by organic meat producers regarding traceable 

attributes. 

 

In order to test this hypothesis with a mixed methods approach and expand on 

possible solutions based on the findings, the research is broken down into a set of 

four sub questions: 
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 Q1: What information do consumers consider important regarding traceable 

attributes of meat? 

 Q2: How does the importance of information affect consumers’ willingness-to-

pay? 

 Q3: What information is collected and made available by the meat producers? 

 Q4: How can the possible gap of information be bridged using the findings in 

this study? 

1.5 Scope and limitations 

The research of this article is limited to the information that consumers value and 

what information is provided by the organic meat producers as well as concrete 

examples to applicable solutions based on the findings of the study. Detailed analysis 

of agricultural practices, their supply chain and a discussion of available traceability 

systems on the market today is outside the scope of this article.  The preferences 

among a wide variety of demographics of consumers and to what extent they believe 

information about specific attributes is available will not be studied. 

1.6 Target audience 

The intended audience for this article is academics and engineers in the field of 

information systems and agriculture as well as organic meat producers and marketers 

with the intention of increasing their information output in response to a growing 

segment of aware consumers. 

1.7 Disposition  

The article presents a brief introduction of the content and why it is relevant. This is 

followed by a review of the literature pertaining to the research conducted and the 

method used to collect and analyze empirical data. The results are analyzed and 

presented followed by a discussion and a conclusion of the study and research 

questions. The literary review and method is not necessary to interpret the purpose 

and results of this study and can be disregarded or used as reference for those familiar 

with traceability, meat attributes and certificates.  
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2 Review of literature 
The following chapter provides a definition to some of the more important terms 

relevant to this article. There are a few key concepts that are important to understand 

to be able to fully utilize data regarding traceable attributes and extract value from the 

derived information. The first part of this chapter presents a definition of these 

concepts and how they relate to each other. The aim is to give an insight into what 

traceable attributes are and why they are becoming more important when using data 

and information systems for business development in agriculture. The second part of 

the chapter explains the underlying theoretical frameworks that the empirical study 

and the gap analysis are based on. The purpose of this chapter is to present definitions 

and theories and can be disregarded by readers that are more familiar with these 

concepts. 

2.1 Traceability 

The International Organization for Standardization (ISO) defines traceability as “The 

ability to trace the history, application and location of that which is under 

consideration”. In regards to food safety, labeling and quality this concerns not only 

the physical way of tracing a specific products throughout the supply chain but also 

what they contain and what has happened to the product during the different steps 

(ISO, 2011). 

 

Traceability of meat products refer to the ability to retrieve the history, treatment and 

location of the animal that the specific cut comes from and to track the origin, 

movement, practices, processing and destination of the meat (Mennecke et al., 2007; 

Smith et al., 2008). Leat et al. (1998) argues that traceability is essential for a number 

of reasons: 

 

 Traceability provides consumer assurance about the sources and safety of 

food; 

 Traceability allows for the identification of the source of infected or 

substandard products; 

 Traceability enables disease control and residue monitoring; 

 Traceability supports measure verification; 

 Traceability is used to satisfy the requirements of labeling regulations; 

 Traceability enables export beef and beef products to other countries. 

 

Traceability concerns all stages of the supply chain, such as production, processing, 

distribution, retailing and the end-consumer, and can be divided into two key 

functions: tracking and tracing. Tracking refers to the ability to follow the product in 

the supply chain, from the beginning to the end. Tracing refers to the ability to 

identify the origin of the product by going backwards in the supply chain. This is a 

complicated process where the data collected has to be highly accurate to not 
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compromise the integrity of the product. In order to maintain reliable traceability 

records, advanced technology is needed and sophisticated traceability systems have 

been developed to achieve this (Schwägele, 2005). 

2.2 Traceability systems 

In order to collect the data necessary to track and trace food products throughout the 

supply chain, a system that integrates all stages is needed. In regards to meat, these 

traceability systems are concerned with key elements such as the identification and 

registration of animals, herds, meat processors, exporters, data capture, 

communication, and data management and verification. The main reasons for the 

implementation of traceability systems have been to track animal health for disease 

and food safety control. Newer systems are also used to collect a broader range of 

data, extending them into useful management and marketing tools. The standards and 

procedures of the system are observed by the staff and monitored in order to ensure 

compliance (Gellynck & Verbeke, 2001). 

 

There are a range of different traceability systems implemented today. Golan et al. 

(2004) identify three main concepts that may differ between them depending on the 

objective of specific system: 

 

 Breadth – Describes the amount of information that is collected and 

catalogued about the product; 

 Depth – Describes how far forward (tracking) and back (tracing) information 

is collected about the product; 

 Precision – Describes the degree of assurance with which the movement and 

characteristics of a particular product can be pinpointed. 

 

The particular objective of a traceability system varies greatly between businesses. 

The main objectives most commonly found are to improve supply management, 

provide tracking and tracing for food quality and safety, and to be able to collect 

information about attributes of the products to comply with standards and certificates 

and to differentiate the brand (Golan et al., 2004). 

2.3 Discernible attributes and credence attributes 

One of the main objectives of a traceability system is to collect information about the 

content of the product, where it has been and what has happened to it during the 

production process. These characteristics are known as attributes. Golan et al. (2004) 

makes a distinction between regular attributes and credence attributes. 

 

 Discernible attributes – These attributes are concerned with all the 

characteristics of a product that are distinguishable to the consumer such as 

color, texture and taste; 
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 Credence attributes – These attributes describes the content and process 

characteristics of a product. Credence attributes are characteristics that cannot 

be easily discerned by the consumer even when physically using it, such as 

nutritional content and country of origin. Credence attributes are divided into 

content attributes and process attributes. Content attributes concerns the 

physical properties of a product such as nutritional value and can be hard for 

consumers to perceive but may be tested for with special equipment. Process 

attributes are the characteristics that do not affect the content of the final 

product directly such as origin and animal welfare. 

 

Keeping records of these attributes, especially process attributes and content 

attributes that are hard to measure, through traceability systems is the only viable way 

to verify their existence. This is a very important part of marketing strategies for any 

food product but it is also an indispensable way to comply with enforced standards 

and specific certifications (Golan et al., 2004). 

2.4 Standards and certifications 

Certifications acts as proof that a product has been through necessary inspection 

activities and meet the standards of a certification body. The standards act as 

minimum requirements that a product must meet in order to be eligible for the 

certificate. 

2.4.1 USDA Certified 

The United States Department of Agriculture (USDA) is the regulatory government 

that is in charge of setting and enforcing standards and laws concerning agriculture in 

the U.S. Certifications from the agency prove that the producer meet the standards 

provided through laws and regulations in order to protect animals, employees and 

consumers and to provide a basis for domestic and international trade. The quality 

standards set by the USDA are based on measurable attributes of a product such as fat 

content, firmness and age of the animal. The USDA also provide certifications for 

marketing claims regarding attributes such as grass fed, naturally raised and 

tenderness (USDA, 2014). 

2.4.2 USDA Certified Organic 

In addition to the regular standards, the USDA provides certificates for organic 

production. The organic seal for livestock verifies that organic health and welfare 

standards are met, no antibiotics or growth hormones are used and that the animals 

are fed 100% organic feed. Additional inspections and audits are performed in order 

to verify compliance with these standards (USDA, 2014). 

2.4.3 The Non-GMO Project 

More specific certificates are provided by third parties that handle the auditing and 

verification of standards. The Non-GMO project the only third party that verifies and 
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provides labels for products that are produced without the help of GMOs (Genetically 

Modified Organism). This is an increasingly popular process attribute where the core 

requirements to prove compliance and maintain the certificate are traceability, 

segregation and testing (The Non-GMO Project, 2014). 

2.5 Theoretical framework 

The research in this study is based on two theories. The first was used as a foundation 

for the quantitative study and is an adaptation of the theoretical framework provided 

by Kareklas et al. (2014) that shows the relationship between traceable attributes and 

how they influences consumers’ intent to buy organic food. The second model shows 

the Sense-making theory gap analysis that describes how information can bridge a 

gap between what is known and what is needed to be known in order to reach a 

desired outcome. This model was used to analyze the gap of information and to 

provide applicable solutions. 

2.5.1 Organic Food Purchase Intent 

Most studies of factors that influence consumer behavior when considering their 

purchase of organic products have been primarily descriptive in nature and lacking a 

theoretical base. In response to this, Kareklas et al. (2014) proposes a theoretical 

framework which describes the relationship between egoistic and altruistic factors 

that influences the organic food purchase intent of consumers. 

Egoistic factors 

Egoistic factors include those attributes that concerns the consumers’ personal health 

and safety as well as their financial attitude. In regards to meat, this includes traceable 

attributes such as nutritional value, taste and handling, and safety of the product. 

Egoistic factors distinguish themselves by being focused only on the wellbeing of the 

individual but does not necessarily disregard the benefit of such attributes on the 

community as a whole (Kareklas et al., 2014). 

Altruistic factors 

The altruistic factors concerns traceable attributes that affect the environment and the 

community surrounding the individual.  Attributes of meat products such as effect on 

environment, transportation effect, and animal welfare are all considered to be 

altruistic since they do not affect the individual directly. These factors are believed to 

have a bigger influence on purchase behavior in consumers when it comes to organic 

food than regular food (Kareklas et al., 2014). 

Theoretical framework 

The theoretical framework presented below (Figure 1) describes the relationship 

between egoistic and altruistic factors and their impact on a consumers’ organic food 

purchase intent. The egoistic factors considered are frugality, nutritional value and 

natural content. Frugality has a negative impact on organic food purchase intent 

while nutritional value and natural content are both a part of the consumers’ organic 

food beliefs. The altruistic factors considered are effect on environment and 
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proenvironment lifestyle. Effect on environment is part of a consumer’s organic food 

beliefs and proenvironment lifestyle has a direct impact on their organic food attitude 

and organic food purchase intent. A consumer’s organic food beliefs affect their 

organic food attitude that influences their organic food purchase intent. The organic 

food beliefs factors are all considered specific to organic food (Kareklas et al., 2014). 

 
Figure 1 – Kareklas’ et al. theoretical framework of factors that influences organic food purchase intent 

2.5.2 Gap analysis using Sense-making theory 

Gap analysis can be used to identify potential performance in order to compare this to 

the actual performance of the matter being investigated and expose the gap in 

between. There are a wide variety of applications for gap analysis depending on the 

objective but the main goal is to identify the current state and the most advantageous 

state possible with the available resources. This method reveals a gap in areas that can 

be improved in order to maximize efficiency, value and output. The research in this 

study uses Sense-making theory to perform a gap analysis of information between 

consumers and organic meat producers since this theory focuses on what the subject, 

such as users or consumers, really wants in an attempt to describe information 

behavior and to suggest actual solutions to bridge the gap. 

 

The purpose of Sense-making theory is to enable better design of practices and 

systems for communicating and has been used frequently in such fields as library and 

information science, information design, mass communication, health care delivery, 

public education campaigns and service delivery. Sense-making theory treats 
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information and knowledge as a commodity that can be captured, stored, retrieved 

and, used in order to achieve a desired outcome and is often used as a tool for 

knowledge management (Dervin, 1998). 

 

The goal of Sense-Making theory is to find out what the person of interest, such as 

users, customers and employees, really think or want. The gap between how these 

stakeholders are perceived and how they really think and act is the driving factor of 

Sense-making theory. The result is a gap that represents the vacuum where an action 

has to be implemented in order to reach the desired outcome (Dervin, 1998). 

 

In developing information systems, Sense-making theory switches the focus from the 

system’s obsession with information and knowledge to what the user defines as 

informing on their own terms. This provides a framework of performing studies that 

really listens and attempts to answer the question of how the system can be useful to 

the unique user instead of trying to reach out to them as a whole (Dervin, 1998). 

 

The initial foundation of the Sense-making methodology is built on the concepts of 

time, space, movement, gap, step-taking, situation, bridge and outcome (Dervin, 

1998). Wilson (1999) argues that the strength in Sense-making theory lies in the way 

it forms questions so that they reveal the nature of a problematic situation and how 

information serves to bridge the gap to reach a desired outcome. Wilson’s (1999) 

adaptation of the model presents the following elements to be used to analyze 

information behavior: 

 

 Situation – A place in time and space which defines the context where the 

problem exists; 

 Gap – The vacuum between the contextual situation and the desired situation; 

 Bridge – The means of closing the gap between situation and outcome; 

 Outcome – The desired situation after an intervention. 

 

Figure 2 is a suggested model of Sense-making theory that presents how the different 

elements relate to each other in order to perform a gap analysis and to suggest 

solutions based on the findings (Wilson, 1999). 

 
Figure 2 - Wilson's modified version of the Sense-making framework 



 

  15 (40) 
 

3 Method 

The following chapter describes the methods used to collect and analyze the data 

needed to test the hypothesis and to support answers to the research questions. The 

process was divided into three phases, each one described in detail and chronological 

order below, and the purpose of each phase is to answer the related research questions 

stated earlier in this article. This chapter also defines the scientific approach and 

discusses methods of analysis and ethical considerations regarding the different 

studies. 

3.1 Scientific approach 

In an effort to compare different perspectives and to develop a better understanding of 

the research problem, this study employed a mixed methods approach where both 

quantitative and qualitative data collection techniques were utilized (Creswell, 2013). 

To achieve this, the study was divided into three phases. 

 

Phase one is a deductive, quantitative approach that mainly builds on the theoretical 

framework developed by Kareklas et al. (2014) on factors that influences organic 

food purchase intent with an alteration of “Natural Content” to include food safety to 

better suit the traceable attributes used in this study. Note that attributes are placed 

with the factor they have the tightest coupling to but this does not necessarily mean 

they are excluded from other factors. The empirical research in this phase is also 

extended by adding the traceable attributes willingness-to-pay, food safety (Cicia & 

Colantuoni, 2010), and traceability from farm to plate (Myae & Goddard, 2012). The 

attributes chosen for each factor are presented in Table 1 below. This phase aimed to 

collect and analyze data about a larger set of units to be able to examine patterns and 

attitudes of local consumers and lay the foundation for phase two. 

 
Table 1 – Placement of traceable attributes in the theoretical framework 

Factor Attributes 

Frugality  Price (WTP) 

Nutritional Value  What the animals are fed 

(ANI_FEED) 

 Nutritional value of the meat 

(NUT_VAL) 

Natural Content 

and Food Safety 
 Additives from raising and 

processing the animal (ADD) 

 Medicine, hormones and other 

treatments used (MED) 

 Traceability from farm to plate 

(TRACE) 
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 Well regulated safety and 

handling of the meat (SAFETY) 

 Specific farm the meat comes 

from (FARM) 

Effect on Environment  Environmental impact of raising 

the animals (ENV_RAISE) 

 Environmental impact of 

transporting the meat  

(ENV_TRAN) 

Proenvironment Lifestyle  Locally produced meat (LOCAL) 

 Treatment of animals 

(WELFARE) 

 

 

Phase two is a partly deductive, qualitative approach that builds on the traceable 

attributes and research from phase one. This phase is deductive because it will be 

influenced by the theories used in phase one but it also employed an initial inductive 

approach without a theoretical basis. The reason for this was to get a richer 

description and comparable results from the qualitative study on what data businesses 

collect before they were presented with the results from phase one. 

 

Phase three employs a mixed method approach to compare the results from phase one 

and two and draw conclusions based on both of these empirical studies. A mixed 

method is also used in an effort to triangulate the study by using the extensive, 

quantitative research as a base for the intensive, qualitative research to get a deeper 

perspective and more relevant results (Creswell, 2013; Jacobsen, 2002). There are 

several mixed method designs that could have achieved results on this study. The 

convergent, parallel mixed method design where the quantitative and qualitative 

studies are performed simultaneously on the same selection and the results are 

compared to each other; the explanatory, sequential mixed method design where the 

qualitative study is performed after the quantitative study in an attempt to explain 

these results; or the exploratory, sequential mixed method design where the 

qualitative study creates the foundation for the quantitative study to further explore an 

identified phenomenon (Creswell, 2013). This study adopted a mix of the convergent 

method by comparing the attitudes of consumers in phase one to what information is 

made available from organic meat producers in phase two and the explanatory 

sequential method by performing the studies in chronological order and by how the 

qualitative study is based on the quantitative research. A structural model of the three 

phases is presented below in Figure 3. 
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Figure 3 - Model of the qunatitative, qualitative and comparative phase 

The first reason for mixing the two designs was due to the fact that the different 

studies were not performed on the same selection but rather on consumers in the first 

phase and businesses in the second. The results were still, however, compared in 

phase three. The second reason was that there was only one researcher and time did 

not permit parallel studies to be performed. The final reason to mix the two designs 

was that the sample size from the quantitative research was deemed too small to yield 

reliable results on the qualitative phase of an explanatory study. It can be argued that 

an exploratory design could have been used to procure the necessary results by using 

the qualitative research of perceived consumer need and explore these factors further 

in a quantitative study. This was dismissed due to how the meat producers could have 

greatly influenced the study in an unfavorable direction by what attributes they have 

an interest in. In addition, it would not be possible to present the results of the 

quantitative study to the meat producers if the qualitative study was performed 

anteriorly. 

3.2 Collection of data 

To collect the necessary empirical data to test the hypothesis and to answer the 

research questions, both quantitative and qualitative methods for gathering relevant 

data were used. The location for collecting the data was Marin County, California. 

Studies show that California has the overall largest production of certified organic 

products in the United States and reports show that there is a high demand of organic 

products from consumers in the San Francisco Bay Area which made this a suitable 

location to collect data concerning attributes of organic meat (USDA, 2011). A more 

detailed description how the data was collected is presented below. 

3.2.1 Quantitative approach 

The quantitative study was performed with the help of a survey that was selected as 

the most favorable instrument to collect few nuances from a larger amount of units 

(Jacobsen, 2002) because of the relatively cheap implementation and wide acceptance 

as a scientific method (Creswell, 2013). No previous instruments that suited this 

study were found which resulted in the design of a new survey based on traceable 

attributes that has been identified and measured in earlier studies.  

Selection 

Based on a study that shows that the majority of organic products are still sold in 

supermarkets and chains, the convenient sample was drawn in proximity to pro-
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environment establishments such as Trader Joe’s and Whole Foods (USDA, 2011). 

There was an attempt to randomize the sample so that the results can be generalized 

to the population but there were no systemization in effect to achieve this which 

increased the risk of a nonprobability sample. There was also no opportunity to 

collect a sample big enough for stratification where the sample represents a true 

demographic percentage of the population (Creswell, 2013). 

Implementation 

The survey consisted of eight questions to examine consumer groups, consumers’ 

intent to buy organic meat, egoistic and altruistic factors regarding the information 

about their meat purchase and their overall willingness-to-pay (the complete survey 

can be found in Appendix A). The questions regarding attributes are presented in a 

six-step Likert-styled scale. The motivation for this choice was that it is familiar to 

many participants and the use of six alternatives forces the answer to be polarized to 

eliminate answers ending up in the middle of the scale if the participant is 

unmotivated or unsure what alternative to choose. There was also a section included 

regarding how the consumer found the information they value easily accessible but 

this was removed to lower the amount of questions in an attempt to increase the 

frequency of answers and to narrow the scope of the research. Before the survey was 

launched it was tested for ambiguity and proof-read by a local resident and then 

shared for peer-review without comments. The survey was answered by 31 people to 

get a cross-sectional sample of the consumers’ current attitudes and behavior 

(Creswell, 2013). 

3.2.2 Qualitative approach 

The qualitative study was performed in the form of two interviews, one with a ranch a 

manager and one with a CEO and co-founder of organic meat producers in the San 

Francisco Bay Area. The interviews were conducted to get a better understanding of 

the businesses information process and what information they make available to the 

end-consumer. The interview was concluded with a discussion around the results of 

the study in phase one. The interviews aimed to give a deeper perspective on the 

supply and demand of information regarding meat products to explore the gap and to 

suggest relevant solutions. 

Selection 

The ranch manager and CEO were purposefully selected to participate in the 

interviews for their experience in the field and their explicit and tacit knowledge that 

was considered valuable to the study (Creswell, 2013). 

Implementation 

The interview was semi-structured, consisted of three sections to stimulate the 

discussion and lasted 60 minutes (see Appendix B for further details). The first part of 

the interview consisted of two open-ended questions that revolved around standards 

and certifications and the challenge to keep up with these standards and certifications. 

The second part went through the attributes on the survey to explore what information 

the organic meat producers collect and what information they make available to the 
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end-consumer regarding each attribute. The final part of the interview was a review of 

the result from the survey conducted in phase one. The researcher took notes that 

were transcribed for analysis after the session. The interviews were subject to 

emergent design where some of the questions could not be prescribed and therefore 

changed during the data collection process (Creswell, 2013). 

3.3 Analysis 

The analysis of the data collected followed the three phases described earlier. The 

quantitative data from phase one was analyzed and brought in to phase two. The 

results from phase one and two were then analyzed together in phase three. 

3.3.1 Quantitative analysis 

In order to analyze the results of the survey numerically, every step of the Likert scale 

was assigned a number from one to six (1 = Disagree very strongly, 6 = Agree very 

strongly). The total sum of the importance of a specific attribute for the sample (iatt) 

divided by the size of the sample (n) gave the mean value of importance (mi) for that 

attribute. To get the mean value of how important a unique unit thought all the 

attributes were (mi_unit), the sum of the importance of each attribute per unique unit 

(iunit) was divided by the number of attributes (xatt). The same method was applied to 

the willingness-to-pay section of the survey where every step was assigned a number 

from one to four on each cut of meat (1 = Under $4-$6, 4 = Above $9-$15). The sum 

of the willingness-to-pay for different cuts per unit (wunit) divided by the number of 

questions on the survey regarding willingness-to-pay (xwtp) gave the mean value of 

willingness-to-pay per unique unit (mwtp_unit). Filters that affected n gave results of 

different genders, income and organic purchase intent. 

 

iatt/n = mi 

 
iunit/xatt = mi_unit 

 

wunit/xwtp = mwtp_unit 
 

The data collected from the surveys was also analyzed through cross-referencing the 

variables in order to check for correlation of the dependent variable. Parametric 

analytical methods for testing the relationship between variables, such as structural 

equation modeling (SEM) and the t-test, that carry more statistical power are not 

preferred when the sample size is too small or of poor quality. If that is the case there 

is no way of knowing if the sample is normally distributed which means that accurate 

predictions and generalizations cannot be made. Because of this, a non-parametric 

method was chosen to check the correlation between the independent variables and 

the dependent variables. The methods considered were the Spearman R, the Kendall 

tau and the Gamma coefficients. The Gamma correlation coefficient was chosen to be 

most suitable for this study (StatSoft, 2013). 
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The Gamma coefficient was calculated in Table 1 below with the help of the 

procedure provided by Sirkin (2006). A unit was placed in a cell depending on its 

value of mi_unit and its corresponding value of mwtp_unit (for example, a unit with the 

values mi_unit = 2.86 and mwtp_unit = 3.02 would end up in cell “f”). This was repeated 

until all the units in the sample were accounted for and then the formula to calculate 

gamma was applied in order to check for the strength of correlation between the 

variables on a scale ranging from -1 to 1 (-1 = low correlation, 1 = high correlation). 

Gamma shows the correlation between high and low independent variable with a 

corresponding high or low dependent variable. 

 

 

  

 

 

 

 

 

 

 

The final results were analyzed to answer question one (Q1) and question two (Q2) 

stated in the previous chapter. The results were also compared to the underlying 

theory in order to explore similarities and deviations and to what extent inferences 

can be drawn from the sample to the population (Creswell, 2013). 

3.3.2 Qualitative analysis 

To analyze the qualitative data that was collected during the interviews to get a 

deeper perspective of the information situation among organic meat producers, four 

themes were identified. These themes were collected and shared data regarding 

traceable attributes, considerations of time, considerations of price, and future 

investments. The first theme provides a summary of how meat producers collect and 

share data regarding each attribute used in the quantitative study. The content of the 

themes are based on the findings during the researcher’s analysis of the transcribed 

material and used in order to compare the supply of information from meat producers 

and the demand of information from consumers in the next phase. 

3.3.3 Mixed method analysis 

The last phase in this study was to compare the results from quantitative and the 

qualitative analysis to examine the supply and demand of information regarding 

attributes of meat products and to expose a possible gap that may be bridged using the 

Sense-making framework. This phase aims to provide a summary of the two 

empirical studies and to discuss applicable solutions based on the findings. 

Table 2 - Graphical representation of the Gamma procedure 
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3.4 Reliability of results 

The reason to employ a mixed method approach to this study was to get a better 

understanding of the supply and demand of information regarding organic meat 

products and to increase the relevancy and reliability of the study. There was a 

foreseeable problem with inference and reproducibility when working with a small 

sample for both the quantitative and qualitative study. The results from both studies 

intended to complement each other for more scientifically reliable research. There is 

also a chance for statistical errors when translating an ordinal Likert scale with 

wordings such as “agree” and “disagree” into intervals of mathematical numbers. For 

the sake of this study, and only to give general results, the assumption was made that 

the intervals between every choice on the scale was equally spaced. There was no 

allowance for statistical margin of error in the quantitative study and only the obvious 

cases of incomplete surveys were disregarded. The researcher also had to take into 

account a possible bias in favor of organic meat from consumers and meat producers 

in the selected area as well as a higher average income compared to the rest of the 

country. 

 

The qualitative study had to take into account that information through interviews is 

filtered through the interviewee and they are not always articulate or can be 

misinterpreted by the researcher (Creswell, 2013). This means that difficulties can 

arise when translating the transcribed interview into the themes stated in the previous 

chapter as well as assigning letter grades to the findings regarding traceable attributes. 

There were also cases where the researcher was not familiar with the domain 

ontology used in the interview and the risk for misunderstandings was greater. 

3.5 Ethical considerations 

There were no major ethical dilemmas encountered during the course of this study. 

The quantitative study respected participants privacy by being anonymous and by 

refraining from collecting sensitive data in such a manner that it could be used 

maleficently (Creswell, 2013). For the qualitative study the participants were well-

informed of the intention and use of the study and were given the option to remain 

anonymous. The participants were also invited to read through and remove any 

material they wished not to be published in an attempt to limit this concern. 
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4 Empirical results 
The result of the studies is presented below in the order they were conducted. The 

first part presents the analysis of the data collected from the survey followed by the 

second part where the results from the qualitative study are compiled. The final part 

presents the comparison of the results where the supply and demand is summarized. 

4.1 Quantitative results 

The survey was answered by 31 people (n=31) where 17 (55%) were female and 14 

(45%) were male. The diagrams below show the age (Figure 4), total household 

income (Figure 5) and organic meat purchase behavior (Figure 6) of the participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 - Age distribution of participants 

Figure 5 - Income distribution of participants 

Figure 6 - Organic preference of participants 
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Table 3 shows the results of how participants agree or disagree with statements 

regarding the importance of different attributes. The mean value of the importance 

regarding each attribute as calculated in the previous chapter is included as well. 

Table 4 shows the mean values for the segment of consumers with high organic food 

purchase intent (they choose organic meat instead of regular meat always or often) 

and consumers with an income over $70000/year believed to be less frugal since they 

may have more money to spend on organic meat. Male and female consumers are 

included as well to check for major differences between the genders. 

 
Table 3 - Distribution of participants view on the importance of attributes 

Attribute Disagree 

Very 

Strongly 

Disagree 

Strongly 

Disagree Agree Agree 

Strongly 

Agree 

Very 

Strongly 

Mean 

Value 

(mi) 

FARM 0 0 7 20 1 3 4 

LOCAL 1 0 3 18 7 2 4.16 

ENV_RAISE 1 0 1 15 6 8 4.58 

ENV_TRAN 1 1 1 13 12 3 4.39 

WELFARE 0 1 0 13 7 10 4.81 

ANI_FEED 0 0 1 13 9 8 4.77 

MED 0 0 1 7 9 14 5.16 

SAFETY 0 0 0 8 9 14 5.19 

TRACE 0 1 5 14 5 6 4.32 

NUT_VAL 0 0 1 13 10 7 4.71 

ADD 0 0 1 5 10 15 5.26 

 
Table 4 - Mean value of importance for different demographics compared to mi in Table 3 

Attribute Female Male Chooses 

organic 

often or 

always 

Income 

over 

$70000 

FARM 4.00 4.00 4.33 4.25 

LOCAL 4.41 3.86 4.50 4.33 

ENV_RAISE 4.71 4.43 5.33 4.83 

ENV_TRAN 4.6 4.14 4.75 4.50 

WELFARE 5.12 4.43 5.33 4.92 

ANI_FEED 4.82 4.71 5.33 4.92 

MED 5.29 5.00 5.50 5.33 

SAFETY 5.29 5.07 5.42 5.58 

TRACE 4.53 4.07 4.67 4.42 

NUT_VAL 5.00 4.36 4.83 5.00 

ADD 5.29 5.21 5.67 5.42 
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Figure 7 shows the willingness-to-pay (WTP) among participants for different cuts of 

meat. Note that the number of participants in this table, and further analysis based on 

this table, is 30 (n = 30) since this section was left blank by one of the participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5 shows the gamma correlation coefficient based on the mean values of 

importance regarding attributes and willingness-to-pay for each participant in the 

study. A Gamma correlation is strong if a high independent variable has a high 

corresponding dependent variable and is measured on a scale from -1 to 1 (High + 

High = Strong correlation(1), High + Low = Weak correlation(-1)). The analysis 

conducted searched, based on mean values for each unit, for a correlation between 

participants who value information about attributes (mi-unit) and their willingness to 

pay a higher premium for meat (mwtp_unit). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With the result of the Gamma coefficient = 0.81, a strong correlation between 

consumers that value information about attributes and their willingness-to-pay was 

found in this sample. 

Figure 7 - Willingness-to-pay of participants 

Table 5 - Calculation of the Gamma correlation coefficient 
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4.2 Qualitative results 

The qualitative study conducted through interviews revealed a clear pattern that 

organic meat producers see the value in collecting data about the traceable attributes 

specified in this article. A complete summary of certificates used and to what extent 

meat producer 1 (P1) and meat producer 2 (P2) collect and share data regarding these 

attributes is presented below. Additional points were mentioned during the interviews 

where the main themes were considerations of time, considerations of price and 

future investments. 

4.2.1 Collected and shared data regarding traceable attributes 

Obtained certificates 

P1 has obtained the USDA Organic certificate through CCOF and the Non-GMO 

certificate through the Non-GMO Project. It is the first Non-GMO certified beef 

producer in the U.S. P2 has obtained the USDA Standard certificate and they are 

working towards a Non-GMO certificate. 

Specific farm the meat comes from (FARM) 

P1 collects data concerning each farm the meat comes originates from. This 

information is available on request and they are currently working on more detailed 

information on their website. P2 collects and shares data about every farm they work 

with. The information is available on their website. 

Locally produced meat (LOCAL) 

P1 collects this data and provides a map of exactly how and where the meat travels. 

P2 collects and shares this data as well. 

Environmental impact of raising the animals (ENV_RAISE) 

P1 is working on an extensive framework to collect this data but this is not yet 

implemented. Some of this information is available through their certificates and right 

now they are doing research in how feeding and raising the animals impact the soil. 

The data they do have is shared with consumers. P2 does not currently have a 

framework in place to collect and share this data. They perform grassland studies to 

keep track of their impact but do not share any of this data. 

Environmental impact of transporting the meat (ENV_TRAN) 

P1 collects mileage all the way to distributors and provides a map how and where the 

meat travels. This has yet not been an issue for consumers since they only work 

locally. P2 do have the intention to collect more detailed data about such things as 

carbon footprint but as of this date none of this information is collected or shared. 

Treatment of animals (WELFARE) 

P1 makes sure the farms they work with adheres to animal welfare standards but finds 

the certificates too expensive. Plenty of information is available through the 

certificates they do possess and through their website. P2 shares this information 

through their vision and claims but collects no official data about individual animal 

treatment. 
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What the animals are fed (ANI_FEED) 

P1 collects a large amount of data concerning the feed and feeding processes for the 

animals. This is mostly for internal use so far but a lot of information regarding what 

the animals eat is available through the certificates. They plan to do more testing and 

to share these testing records with consumers in the near future. P2 collects and 

shares information of what the animals are eating but does only share ingredients in 

feed and not the exact recipe since this is on a need-to-know basis. 

Medicine, hormones and other treatments used (MED) 

P1 collects a substantial amount of data regarding the treatments of their animals. 

Much of what treatments are allowed is shared through the certificates and the rest is 

shared on a need-to-know basis since it might be information that can be harmful if it 

is available to the public. They also try to inform consumers that their cattle are less 

prone to sickness due to a healthier lifestyle. P2 collects data about what animals have 

been treated and how but since the meat gets mixed at the slaughterhouse, they do not 

track which specific cut of meat has been treated. This data is shared with consumers 

to the extent that they are informed of the possibility of treatment when they purchase 

the product. 

Well regulated safety and handling of the meat (SAFETY) 

P1 collects a lot of data for internal use regarding the safety and handling of the meat. 

They are continuously inspected by the USDA and they make sure that the partners 

they work with in the supply chain are too. This information is only shared with 

consumers through the USDA standards and to more extensively if it makes sense 

such as in the case of health concerns from the public caused by recent outbreaks. P2 

collects data through their own safety protocols and are inspected continuously by the 

USDA as well. This information is shared only through the standards. 

Traceability from farm to plate (TRACE) 

P1 collects data all the way from birth of the animal to where the meat is sold. This is 

required for the organic certificate and is shared with consumers. They also volunteer 

for auditing of their production and share this with consumers to increase trust. P2 

tracks the meat from birth of the animal to processing. After that the meat is mixed. 

This information is not shared with consumers but plans are in motion to make it 

available through e-mail subscriptions or social media. 

Nutritional value of the meat (NUT_VAL) 

P1 claims to be a research driven meat producer. To support this they are planning to 

invest an increasing amount of resources into highly detailed nutritional testing. They 

want to provide more information than just the basic ingredients and nutrients with 

the goal to supply the consumer with “true information”. They do collect some data, 

but not an extensive amount, from testing today beyond the standard nutrients and 

this is shared with consumers upon request. P2 does nutritional analysis on some of 

their products but not all. This is shared through the label. 
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Additives from raising and processing the animal (ADD) 

P1 does not allow any value adding processes to their meat in order to comply with 

the certificates and collects data to prove this. This information is available to 

consumers. P2 only has a few products with value adding processes, such as hot dogs, 

and this information is shared with the consumers. 

4.2.2 Considerations of time 

A will to do more when it comes to collecting and sharing valuable information was 

evident with both producers. A major problem is the time it takes to get frameworks 

in place and maintain upkeep and compliance with these throughout the supply chain. 

Most local organic meat producers are small in scale and have limited capabilities to 

collect the necessary information outside of what is required for laws and certificates. 

Despite this, both producers are working to implement better information 

management which suggests that it has become more important, both internally and 

for consumers, to procure information regarding a wide range of attributes. 

4.2.3 Considerations of price 

Another major limitation for meat producers is the financial aspect of collecting and 

sharing data in regards to attributes. Even though both producers try to build in the 

expenses of collecting data into their core business, the cost of implementation and 

upkeep of the technology and framework increases significantly for each attribute. 

Certificates present an opportunity to share information about the standards of the 

product through official channels but are themselves costly and time-consuming to 

keep up with in order to maintain compliance. Because of this, some meat producers 

choose to refrain from obtaining certificates even if they do what is necessary to 

comply with the specific standards, as is the case with Meat producer 2 (see Table 6). 

The lack of external auditing results in more pressure on a producer to be able to 

supply reliable information about attributes through other channels in order to 

maintain the trust of retailers and consumers. Both meat producers do charge a higher 

premium than the averages used in the quantitative study to be able to cover the 

expenses of a more costly production process. 

4.2.3 Future investments 

Regardless of the complications these factors present, both meat producers are 

planning to use more resources to implement frameworks, traceability systems and 

procedures in order to collect more data, conduct increasingly detailed research and 

analyses, and inform consumers about a wide range of attributes in more effective 

ways. This is all evidence of a shift in the market and consumer attitudes which 

demonstrates the potential for meat producers to differentiate products through the 

use of information.  
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5 Discussion  
The following chapter presents a discussion of the findings in this study. The topics 

of discussion are the results of the research in relation to theories, research questions 

and the hypothesis followed by a brief summary of the validity and the methods 

chosen for the study. 

5.1 Results 

The mixed methods study produced results from two empirical studies in three 

phases. The aim of the study was to explore the gap between the supply and the 

demand of information regarding attributes of meat. The findings of this research are 

presented below. 

5.1.1 Consumer demand of information 

The first step to analyze the results of the quantitative study is to check the similarity 

of the study and the theory by comparing the empirical findings to the theoretical 

framework. The sample of consumers in this study exhibited an interest in several of 

the attributes presented in the survey. The theoretical framework proposed by 

Kareklas et al. (2014) suggests that there is a strong correlation between altruistic and 

egoistic factors and a consumers’ organic food purchase intent. This statement is 

supported by the findings in this study where the mean value of importance is higher 

than the total average among consumers who purchase organic meat more frequently. 

The theoretical framework is also supported by the findings that consumers who 

value information regarding attributes demonstrate a higher willingness-to-pay which 

can be linked back to the effect of the frugality factor on consumers’ organic food 

purchase intent. It can be argued that the indications that consumers with a higher 

total household income value more information regarding attributes of meat supports 

this statement as well since they might be less frugal and exhibit a higher organic 

food purchase intent. The overall result is in accordance with the theoretical 

framework chosen for this study which supports the validity of the data collected 

from the small sample size used in this study. 

 

The answer to the first research question (Q1) stated in Chapter 1.4 is supported by 

the findings in the quantitative study. The empirical research found that the most 

important attributes for consumers to have accessible information about is additives 

(ADD), regulation of handling and safety (SAFETY) and medicine, hormones or 

other treatments (MED). These are all egoistic factors which have been previously 

found to be of high importance and affect both organic purchase intent (Kareklas et 

al., 2014) and willingness-to-pay (Cicia & Colantuoni, 2010). The findings in the 

quantitative study support both these statements and answers. The least important 

attributes are full traceability (TRACE), locally produced (LOCAL) and the exact 

farm (FARM). This is most likely due to the assumption that if consumers can easily 

discern other traceable attributes, these attributes are not considered as important to 
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have extensive information about. The research conducted by Myae & Goddard 

(2012) also shows that only 23% of Americans are familiar with the concept of 

traceability which might lower the overall perceived importance of this attribute. 

There is also a difference between male and female consumers in the sample where 

female consumers demonstrates a higher value of importance towards all of the 

attributes, with the most significant difference in locally produced (LOCAL), animal 

treatment (WELFARE) and nutritional value (NUT_VAL). 

 

The quantitative research also supports the answer to the second research question 

(Q2). The empirical findings demonstrates a correlation between consumers who find 

information about several of the attributes to be important are willing to pay a higher 

premium for meat which is supported by the findings in the study conducted by Cicia 

& Colantuoni (2010). This suggests an interest in a wider range of information cues 

and a shift from meat being a price commodity to a commodity of characteristics. A 

higher willingness-to-pay is also demonstrated when consumers purchase meat for 

special occasions which indicates that organic meat, which is often more expensive, is 

viewed as a luxury. This shows a belief among consumers that organic meat is a 

better purchase if price is of no concern and supports the importance of the presence 

of traceable attributes in order to add value to meat products. 

5.1.2 Supply of information from meat producers 

The findings in this study support the answer to the third research question (Q3) stated 

in Chapter 1.4 as they indicate what data is collected and shared with the consumers 

by the producers. The qualitative study shows that data regarding the environmental 

impact raising the animals (ENV_RAISE) is not extensively collected by either of the 

producers and data regarding the impact of transporting the animals (ENV_TRAN) is 

not collected or shared by Meat producer 2. The findings also show that both meat 

producers does collect a substantial amount of data regarding a wide range of 

traceable attributes, which is evident with safety and handling (SAFETY) and 

medicine and treatment (MED) for both producers and animal welfare (WELFARE) 

for Meat producer 2, but does not provide the end-consumer with this information. 

Both meat producers are working on the implementation of more complex 

frameworks and procedures in order to provide consumers with accurate information. 

The research also shows that it is more complicated to share official information 

about attributes, such as animal welfare and full traceability, if there are fewer 

certificates present to enforce these standards and procedures, as is the case of Meat 

producer 2. 

 

The data collected from the interviews demonstrates how meat producers have 

realized the value of information regarding attributes and how they are planning to 

spend more resources on traceability systems and procedures to be able to collect and 

share an increased amount of data. The research shows that the producers do collect a 

substantial amount of data regarding several of the attributes today for their own 
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benefit and interest but a notable portion of this information is not shared with the 

end-consumer. This might be because of the monetary costs and manpower needed to 

reach out and present this data to consumers but it is also due to the fact that some 

information is too sensitive to be made public such as information about core 

processes. Another reason to not share all the available data is that some groups, such 

as vegan and environmental activists, target organic producers specifically because 

they are believed to provide an excuse for consumers to continue to eat meat and may 

use this information in a harmful manner. The research conducted by Cicia & 

Colantuoni (2010) also indicates that even as producers are increasing the amount of 

information on products sold, this information must still be presented in a relevant 

and easily understandable way to consumers which may also explain why more data 

is collected than shared at this point. The research found that both meat producers 

charge a higher premium for meat than the US average used in the quantitative study. 

This demonstrates their focus on the quality of the products and the lifestyle of the 

animals the product is derived from and that price is becoming less important to 

consumers if these traceable attributes can be proven. 

5.1.3 Hypothesis testing 

The aim of the empirical study was to test the following hypothesis and to provide 

applicable solutions based on the outcome: 

 

 H: There is a gap between the information consumers’ value and the 

information provided by organic meat producers regarding traceable 

attributes. 

 

The findings of the empirical research clearly state that there is a gap between the 

information supplied by the meat producers and the information that consumers’ find 

important. Table 6 shows the summary of the traceable attributes in order of 

importance from phase one, the theoretical factor it falls under and if the meat 

producers collect and share data regarding these extensively beyond what is required 

by law or to comply with certificates based on the findings in phase two. 
Table 6 - Comparison of the importance of traceable attributes and the supply of 

information by meat producers (P1 and P2) 

Attribute Theoretical 

Factor 

Consumer 

Importance 

(mi) 

Extensively 

Collected 

(P1/P2) 

Extensively 

Shared 

(P1/P2) 

ADD Egoistic 5.26 Yes/Yes Yes/Yes 

SAFETY Egoistic 5.19 Yes/Yes No/No 

MED Egoistic 5.16 Yes/Yes No/No 

WELFARE Altruistic 4.81 Yes/No Yes/No 

ANI_FEED Egoistic 4.77 Yes/Yes No/Yes 

NUT_VAL Egoistic 4.71 No/No No/No 

ENV_RAISE Altruistic 4.58 No/No No/No 
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ENV_TRAN Altruistic 4.39 Yes/No Yes/No 

TRACE Egoistic 4.32 Yes/No Yes/No 

LOCAL Altruistic 4.16 Yes/Yes Yes/Yes 

FARM Egoistic 4 Yes/Yes Yes/Yes 

The results of the study reveal a gap between the demand of information from 

consumer and the information shared by the meat producers. It has become evident 

that egoistic factors are still the most dominant, even in a community that values 

organic products, but the altruistic factors are of considerable importance as well. Out 

of the four most important attributes, additives (ADD), safety and handling 

(SAFETY), medication or other treatments (MED) and animal welfare (WELFARE), 

additives is the only one of which both meat producers collect and share a sufficient 

amount of information. Both meat producers collect a considerable amount of data 

regarding these attributes but it is not yet a priority to share this data with consumer 

beyond the extent of laws, regulations and certificates. 

5.1.4 Applicable solutions using the Sense-making model 

There is a gap between the information that consumers’ value and the information 

collected by the organic meat producers. The fourth research question (Q4), stated in 

Chapter 1.4, aims to provide applicable solutions to this problem based on the 

findings in this study. The findings in the empirical research show that price is of less 

importance to consumers if the presence of traceable attributes can be proven. It has 

become evident that even organic businesses have not been able to keep up with this 

change in consumer attitude and their demand for more information. The breadth, 

depth and precision of their traceability systems are not yet providing a large enough 

quantity and quality of data regarding traceable attributes relevant to consumers, and 

the data they do collect does not always reach the end-consumer. This is one of the 

most pressing issues of how to use data in order to increase value of meat products. 

By applying the Sense-making model to this issue, the situation and the gap can be 

derived from the findings in the empirical research: 

  

 Situation – Consumers are not provided with all the information they consider 

important regarding traceable attributes of meat; 

 Gap – There is a deficit of information that is shared with consumers even if it 

is collected by the organic meat producer; 

 

The research has also revealed that technology is a viable option to provide relevant, 

more accurate data throughout the supply chain and on to the end-consumer but that 

there are inherent risks in this type of information sharing. An applicable solution to 

bridge this gap and reach a probable and desirable outcome is presented below. 

 

 Bridge – More relevant and accessible information through consumer oriented 

traceability systems to websites in real-time, labels and other media. Assess 

risks and rewards of sharing more sensitive information with consumers; 
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 Outcome – Differentiation of products through the use of accurate and 

relevant information. Increased trust with consumers and retailers. 

 

Some information regarding attributes of meat might not be feasible to share with 

consumers because of the high costs or risks. In this case it might be more suitable for 

organic meat producers to try to educate and inform consumers in order to make 

attributes that cost less, or are of less risk to share, more important. The situation and 

gap can be derived from the research by making the assumption that many of the 

egoistic factors are spurred on by the fear of consumers’ personal health based on 

media scares and other influential sources. Even in an environmentally conscious 

community the egoistic factors are still more prominent than the altruistic factors. An 

alternate solution to this issue using the Sense-making model is to raise awareness of 

both the altruistic and egoistic factors that are not yet perceived as important by 

consumers. This is demonstrated below. 

 

 Situation – Consumers are not provided with all the information they consider 

important regarding traceable attributes of meat; 

 Gap – Consumers are not informed of all potential altruistic and egoistic 

benefits of organic meat; 

 Bridge – Launch interactive education programs and informative advertising 

campaigns to make consumers more aware of traceable attributes and the 

differences between organic and regular meat; 

 Outcome – More aware consumers see the benefit of a wider range of 

attributes. The result is a more competitive product. 

 

Regardless of which strategy is implemented, organic meat producers, system 

developers and marketers will all have to address these challenges and change from 

traceability systems, which focus only on internal use, to consumer oriented 

traceability systems. By doing this, they are able to fully utilize the value of data and 

information to develop their businesses in order to stay competitive. 

5.2 Method and validity 

The arguably small and unique sample in this study may cause difficulties with 

generalization on a greater scale. The strength of this study lies in the mixed methods 

approach conducted in an area where organic products are well-established and it 

might give indications of where other parts of the US, as well as other countries, are 

heading. The result of the quantitative study is supported by similar studies in the 

same field which strengthen the validity of the research to a certain extent. To 

reproduce this study it is recommended to have larger sample size of both consumers 

and meat producers, and to change the scope of the survey to include a wider range of 

traceable attributes in order to get more accurate information. 
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6 Conclusion 
With the rise in popularity of organic food and a growing market of aware consumers, 

food producers will have to be able to provide accurate and relevant information 

about their products that is accessible and easy to understand. Technological 

advancements in agriculture such as traceability systems have enabled businesses to 

collect a large amount of more detailed information in real-time regarding detectable 

and non-detectable attributes (characteristics) of their products. To maximally utilize 

the collected information, producers need to share relevant data with consumers. The 

purpose of this study was to compare the supply and demand of information 

regarding different attributes of meat in order to expose a possible gap between them. 

A local sample of consumers and meat producers in an area where organic food is 

well established was used to provide an idea of the accuracy of information provided 

today. The final results indicate that there is a gap between the information that 

consumers’ value and the information provided by organic meat producers which 

verifies the hypothesis (H) stated earlier in Chapter 1.4. 

 

As meat is shifting from a price-based commodity to a product based on 

characteristics, there is a need for organic meat producers to align their supply of 

information with the demand of a burgeoning market of aware consumers. These 

producers have an opportunity to differentiate their products by the use of information 

regarding a range of traceable attributes to be more competitive and support 

sustainable development of agriculture. Businesses will be required to balance the 

reward of sharing more information with the costs of money and manpower as well as 

the inherent risk of exposing vulnerable parts of their supply chain. As time progress, 

the use of e-agriculture, such as consumer oriented traceability systems, to collect and 

share more detailed data regarding attributes is most likely to play an important role 

in the growth of the organic market. 

  

This article contributes to the body of research by examining consumer demand of 

information compared to the information collected and made available by local meat 

producers in the same geographical area. This aimed to provide an idea of the 

informational gap, and how to bridge it, and where the development of the organic 

community may be heading. Future research should be focused on a wider range of 

attributes and a larger sample of both consumers and meat producers to obtain results 

that can be generalized on a national or global scale. A better understanding of how 

consumers perceive the access to relevant information about attributes of meat today 

is also necessary and how active education can increase the perceived importance of 

these cues. Researchers and engineers of information system development should 

focus the attention on consumer oriented traceability systems where information can 

be presented in real-time without harming core processes. Research may also be 

conducted in the field of data mining to produce detailed information in trends of 

feed, treatments, animal welfare and the environmental impact of meat production to 

market organic products and raise the support of sustainable development. 
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A Survey 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   
 

B Interview 

What certificates and standards do you work with? 

 

Is there a lot of extra work to keep up with these standards or do they align naturally 

with your own goals? 

 

Do you collect information about <insert attribute>* and to the best of your 

knowledge, is this information available for the end consumer? 

 

Discuss results of survey 

 

*Each attribute from the survey 
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