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This master's thesis highlights the need for increased transparency and traceability in the dog
food market. Consumer demands for information about food quality and ingredient sources has
grown. The thesis examines how the lack of transparency impacts pet owners' decisions and
safety in the pet food market.

The thesis includes a detailed analysis with a dog food survey (1,462 responses) and interviews
with industry experts. The research identifies areas for improvement in consumer awareness,
ingredient origin, labelling practices, and product claims. Findings show that many consumers
are unsure about the composition of dry dog food. Limited communication can lead to safety
risks for pets. The thesis presents the importance of transparency in supply chains and labelling,
since it builds trust and supports informed consumer choices.

The thesis suggests regulatory improvements, such as stricter labelling rules, ingredient origin
disclosure, and tighter regulation of marketing claims. These proposals could enhance
consumer understanding and pet safety. By identifying opportunities to improve transparency
and traceability, the thesis aims to inform stakeholders of the potential benefits of better
practices. This could lead to a more informed consumer base and improve both quality and
standards in the dog food market.
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Tdma pro gradu -tutkielma osoittaa selkedd tarvetta toimitusketjujen ldpindkyvyyden ja
jaljitettavyyden lisddmiseksi koiranruokamarkkinalla. Kuluttajien halu olla tietoinen ruokien
laadusta sekd raaka-aineiden ldhteistd on noussut. Tutkielmassa tarkastellaan kuinka
lapindkyvyyden puute vaikuttaa lemmikinomistajien pédtoksiin, sekd turvallisuuteen
lemmikkieldimien ruokamarkkinoilla.

Tutkielma siséltdd laajan analyysin, sisdltden koiranruokakyselyn (yhteensé 1 462 rekisterditya
vastausta) ja lukuisia haastatteluita alan ammattilaisilta. Tutkimuksessa tunnistetaan
kehityskohteita liittyen mm. kuluttajien tiedottamiseen raaka-aineiden alkuperdin, etikettien
merkintdkdytintoihin ja tuoteviitteisiin. Havainnot osoittavat, etti monet kuluttajat ovat
epavarmoja koirien kuivaruokien koostumuksesta. Epdselvd kuluttajien tiedottaminen voi
johtaa lemmikkien turvallisuusriskeihin. Tutkielma korostaa ldpindkyvyyden tirkeyttd
toimitusketjuissa sekd tuotemerkinndissd. Lapindkyvyys lisdd luottamusta markkinoilla seka
mahdollisuuden tehda tietoisempia kuluttajavalintoja koiranruokamarkkinoilla.

Tutkielmassa perehdytddn mahdollisiin sddntelyn kehityskohteisiin, joiden pohjalta
kehitysideoita esitetddn. Naistd esimerkkeind: Tiukemmat etikettien merkintidvaatimukset,
vaatimus ilmoittaa raaka-aineiden alkuperd ja tiukempi sdéntely markkinoinnin véittdmiin.
Ehdotetut kehityskohteet voisivat parantaa kuluttajien ymmarrystd ja lemmikkien
turvallisuutta. Tunnistamalla ldpindkyvyyden ja jdljitettivyyden parantamismahdollisuuksia
tutkielma pyrkii tiedottamaan sidosryhmid parannettujen kéytintojen mahdollisista hyodyisté.
Tédmi voisi johtaa yhd tietoisempaan kuluttajakuntaan ja kasvattaa niin laatua kuin sekd
standardistoa koiranruokamarkkinoilla.
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1 INTRODUCTION

Transparency and traceability are crucial characteristics in the value chains of the food industry,
especially related to the quality and safety of the products. In today’s food economy, consumers
want to know where their food is coming from and what is in their food (Hubbell, Monaco and
Lusk 2023). Regulations are in a key position when monitoring transparency and traceability
in the food industry (Luning, Marcelis and Jongen 2002). However, regulation has put the pet
food markets in an interesting position. Pet food is fodder, and it falls under the same feed

legislation with production animals (Finish Food Authority- Pet Foods 2024).

The regulations of pet food do not demand the producer to inform consumers on themes such
as the country or the origins or production country of the feed. The producer is also allowed to
replace the specific name of feed materials with the name of the ingredients category group
(FEDIAF Code of Good Labelling Practice for Pet Food 2024). According to Shafiq et al.
(2020), the biggest force to pressure different levels of transparency are governmental

legislation and regulations.

Pet owners have increasing demands, and they are seeking premium nutrition for their beloved
furry companions. When prioritizing traceability, transparency and innovation, stakeholders
can navigate the evolving landscape of pet ownership (Kumar and Sharma 2024). Supply Chain
Transparency (SCT) serves as a strategic tool to regain favourable perceptions of product
quality, that might have been diminished by a failure in operational capability (Mollenkopf et
al. 2022). Transparency in the corporate world can be manifested with sustainability reports,
sustainability certifications and environmental product declarations (Engel-Zanden and
Hansson 2016). The researchers Hubblell et al. (2023) are claiming that the most important
transparency and traceability elements of the food sector are the packaging labels that provide

information to the customers.

However, there are very different starting points for dog foods and human foods to accomplish
characteristics such as transparency and traceability. Nevertheless, consumers are increasingly
aiming to feed their dogs as important family members. The market of pet foods is huge. In
2023, the pet food market worldwide was as great as 147.3 billion dollars, and it’s forecasted

to grow 11.11% yearly until the year 2027 (Kumar and Sharma 2024).
g yearly y



This thesis aims to research why transparency in the food industry is so crucial and how can
the transparency and traceability be improved within the supply chains in the sector of dog dry
foods. To have specific answers, this paper focuses only on dog dry foods and the
geographically focus is on Finland and in other EU-countries, where the feed legislation is

aligned under the European Union.

1.1. Research questions and objectives of the thesis

The objective of this thesis is to research sow and why should some improvement be done with
the SCT in the dogfood industry. There is no academical research found about the theme of the
thesis, and therefore it’s clearly a relevant topic for research.

The main research question of the thesis is:

RQ: How to create supply chain transparency in the dogfood industry?

The first sub-research question is about the understanding of why it’s highly important to have
elements such as supply chain transparency or traceability in the food industry. Therefore, the

sub-research question is:

SQ1: Why is supply chain transparency and traceability important in the food
industry?

The second research question processes the causes of lacking supply chain transparency,
particularly from the perspective of the end customer (in this case, the dog owners). This
question highlights the need for legislation and shows what kind of impact the lack of supply

chain transparency and traceability has on the consumers.

SQ2: What does the lack of supply chain transparency and traceability mean in the

dry dogfood industry from the consumer perspective?



1.2. Definition of key concepts

Dry dog food “Kibbles” — Has been defined by FEDIAF (European Pet Food Industry) as
substance that is produced by blending dry and wet ingredients into a dough, which is then
cooked and shaped using an extrusion process. The resulting kibbles are then dried, cooled, and

frequently covered with flavours and preservatives. (FEDIAF- How dry pet food is made 2024)

Humanization of pets — One of the key drivers for the pet industry. Pets are considered as
important family members, “fur children”. The shift change has been commonly referred as the

humanization of pets (Kumar et al. 2023).

Supply Chain Traceability (SCT) — Information transparency is the degree of visibility and
accessibility of information (Zhu 2004).

Traceability - Way to track the products” movement along the supply chain, identifying the
safety risks of food, responding to outbreaks of illness and ensuring the regulations and

compliance (Hubbell, Monaco and Lusk 2023).

Transparency - The information that discloses the production process of the food, social and
environmental impacts, ingredients, that are quiding consumers to make choices with

information. (Hubbell, Monaco and Lusk 2023)

1.3. Conceptual framework

Based on the literature review, a conceptual framework has been developed for the thesis,
which is illustrated in Figure 1. This framework integrates all the key concepts discussed in the
Theoretical Review of the thesis and presents them in a single visual. Its purpose is to offer a

clearer and more accessible understanding of the topic and the objectives of the thesis.
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Figure 1. Conceptual framework of the thesis




1.4. Structure of the thesis

The Thesis consists of five main parts: Introduction, Theoretical Review, Research Metrology,
Empirical Results, and Discussion & Conclusion. The Introduction presents the research
questions, definitions of the key concepts, and what are the objectives of the thesis. There is
also background information provided about the dog food industry and key-figures presented.
Also, the drivers that are behind the increasing cashflow are covered. Theoretical framework
presents previous literature, academical research and theoretical viewpoints from the research
subject of the thesis. Theoretical review is illustrated in the 1.4. Conceptual framework. The
third chapter is Research Metrology where the research methods are presented, and data
collection and analysis are also explained. The Empirical Results provides the empirical
findings of the study. The fifth and last chapter Discussion & Conclusion presents the
limitations of the study, gives suggestions for future research, and most importantly, provides

answers to the research questions.

1.5. Empirical research context

In 2023, the pet food market worldwide was as great as 147.3 billion dollars, and it’s forecasted
to grow 11.11% yearly until the year 2027 (Kumar and Sharma 2024). FEDIAF — European
Pet Food Industry Federation states the following in the Annual report of 2023: “The Pet Food
Industry is one of the fastest growing sectors in Europe. We expect value growth to be around
5% and volume growth around 3.5% with value at €29.1 billion.” (FEDIAF European Pet
Food- Annual Report 2023). Americans spent 64.4 billion dollars on pet food and treats in 2023
(Conn 2024, p.1). Bloomberg Intelligence has been forecasting in 2023, that the worldwide pet

food revenue is expected to increase by 52% in the coming years (Gupta 2023).

In 2022, there was an estimated 340 million pets In Europe, from this amount 104 million were
dogs. In Finland there was about 781, 000 dogs in 2022 (FEDIAF European Pet Food- Annual
Report 2023, p.2,33). In Europe there are today 150 active pet food companies (FEDIAF
European Pet Food- Annual Report 2023, p.32). However, companies such as Nestle, General
Mills and Smucker had over 60% of the entire global petfood markets in 2022 (Gupta 2023).



The increasing number of pets is not only quantitative; just the phrase of owning a pet has
changed enormously. The advancement from being “pet people” to “pet quarrians” is a great
example of how strong today’s bond is between people and their furry friends. (APPA 2018)
There are five fundamental parts of the pet food markets: 1. Pet food 2. Vicenarian care 3.
Supplies / over the counter medication 4. Pet administration; and 5. Live creature buys.
However, the pet food category makes up over 40% of all the pet-related sales in 2018. (APPA,
2018)

1.5.1. Drivers of the empirical research context

They key driver for the increasing petfood markets is the “humanization of pets”. (FEDIAF,
Pet food Trends 2024) Bloomerg Intelligence believes that the driving factors in pet food
markets are the changes in pet diets, treating pets as family members and the surging prices

(Gupta 2023).

During a recent symposium, it was emphasized that nearly every pet owner, specifically 99%
of them, regarded their pets as integral members of their family (Royal Veterinary College
RVC in the UK about Animal Welfare and Behaviour, 2017). Historically, pets have been seen
as working animals or kept for practical purposes such as herding or hunting (Kumar et al.
2023). However, over the last decades, an enormous cultural transformation has changed how
pets are treated and perceived within households. Now pets are considered as important family
members, “fur children”. The shift change has been commonly referred as the humanization of

pets (Kumar et al. 2023).

The humanization of pets has also changed consumer expectations and behaviour in the pet
food market. Many consumers believe that pets deserve the same level of consideration and
care as other human family members. According to Kumar and Sharma (2024), owners are
choosing pet foods that reflect their own taste preferences. This trend has resulted in the
increase of premium products — with “organic”, “raw” and “natural” food demand rising.
Specialist products such as luxury foods are under strong growth, therefore the market has
changed significantly during the past years, from serving basic pet foods to selling all kinds of

premium foods that fit the needs of specific individuals (FEDIAF, Pet food Trends 2024).



Pet owners are increasingly choosing natural and healthy food for their pets (Sprinkle 2018).
More commonly people are interested in foods that align with the same medical problems they
are facing. This has for example lead to sans grain pet foods. In 2017, sales of without grain
pet food increased by 10% in the U.S. and 53% of the new pet foods on the market were sans
grain (Phillips-Donaldson 2018).



2 THEORETICAL REVIEW

This chapter lays the groundwork for understanding supply chain transparency and its
significance within the food industry. It begins with an exploration of SCT, examining the
pressure factors that drive improvements and defining transparency as a concept. The discussion
then shifts to the food industry, highlighting how supply chains are categorized by quality and
extrinsic attributes and emphasizing the role of collaboration in preventing product recalls.
Next, it addresses the critical role of transparency for sustainable supply chains in the food
sector, including an analysis of transparency practices, barriers, and motivations for traceability.
Finally, the chapter reviews tools for enhancing transparency, such as consumer labels and food
quality standards, and focuses on the regulation and traceability of dry dog food, including

market dynamics in Finland.

2.1. Supply chain transparency

SCT serves as a strategic tool to regain favourable perceptions of product quality that might
have been diminished by a failure in operational capability (Mollenkopf et al. 2022, p.307).
SCT provides information for customers. As an example, transparency makes a difference in
the consumers’ willingness to pay (Wogunam et al. 2011). The need to increase understanding
of SCT also comes because of emerging regulation, legislation, demands by customers and
NGOs, and other pressures to disclose information (Schéfer 2023). Companies are recognizing
that consumers truly “care how the products they buy are sourced, produced, and brought to
market” (Nichols et al. 2019, p.536). Communicating SCT to consumers can be considered an
act of integrity, in which companies attempt to clearly signal their actions and consistency of
working toward their stated sustainability goals (Mollenkopf et al. 2022, p.308). There are
multiple definitions for SCT. Table 1 provides an overview of six different definitions from the

SCT.

According to Mollenkopfet al. (2022, p.307) two important themes emerge within the literature
regarding SCT. The first theme is that giving significant attention to stakeholders is crucial,
and the second theme is about sustainability (Mollenkopf et al. 2022, p.308). When it comes to

transparency, it has been receiving attention as ome of the key factors, when building



sustainability as part of supply management (Sodhi & Tang, 2019, p.2946-59). The intentional
disclosure of sustainability-related SCT acts as a positive product quality signal. Researchers
Schnakenberg and Tomlinson define organizational transparency as “the perceived quality of
intentionally shared information from a sender” (Schnackenberg and Tomlinson 2016, p.1788).
However, providing Supply Chan Transparency to external stakeholders, such as consumers,

is a challenging and difficult target (Sodhi and Tang 2019, p.2946-59).

Table 1. Definitions of Supply Chain Transparency.

Author Definition of Supply Chain Transparency

Bulder, Quiroga| The extent of information voluntarily made available in a SC
and Trkman. concerning, for example, SC operations, product origins, and cost
(2023, p.28-29) analyses, to stakeholders within or beyond the SC. These stakeholders
may be suppliers, third parties, manufacturers, assemblers,

distributors, re- tailers, governments, NGOs, and/or customers.

Decision of an organization to reveal all the relevant information

Garcia-Torres, L . .. ) ..
regarding its products and internal policies and practices to legitimate

Rey-Garcia.
(2022)

partners or stakeholders so intellectual property rights are not at risk.

Gardner et al.| Six dimensions of information: traceability-, transaction-, impact-,

2019 p. 165 policy & commitment-, activity-, and effectiveness information.

Transparency of what?




Egels-Zandén, Supply chain transparency comprises corporate disclosure of i) the
Hulthén & Wulff | "ames of the suppliers involved in producing the firm’s products (i.e.,
traceability), ii) information about the sustainability conditions at these

2015 p. 96 . . : .
suppliers, and iii) the buying firms’ purchasing practices.

Zhu 2004 p.670- | Information transparency is the degree of visibility and accessibility of|

85 information.

Bateman and| SCT is composed of two elements, namely visibility (accurately
Bonanni (2019 identifying and collecting data from all links in your SC) and disclosure
(communicating that information, both internally and externally, at the

p.2-8) . . .
level of detail required or desired).

Consumers are increasingly demanding more information about the products they buy (Duan,
Hofer, & Aloysius 2021, p.3). For example, situations of recalls demonstrate the situations
where companies need to disclose to their consumers (Schnackenberg and Tomlinson 2016,
p-1784-1810). SCT is considered an important facet of sustainable supply chain management
(Carter & Easton, 2011; Carter & Rogers, 2008). In the subject of Supply Chain Management
(SCM) it is also important to understand the differences between terms such as transparency
and traceability. There also seems to be a lack of clarity regarding the terms (Bulder, Quiroga
and Trkman 2023, p.27). Transparency refers to information disclosure to all external
stakeholders, like investors or consumers (Sodhi & Tang, 2019 2946-59). Transparency has a
key role in supporting companies’ ability to communicate to stakeholders about the consistency
of its actions regarding sustainability objectives as part of supply chain actions (Castillo et al.,
2018, p. 38-56). Traceability as part of supply chains is aiming to provide answers to the
questions: When/Where/What, when it comes to the flow of products as part of supply chains
(Pournader et al., 2020).
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According to the researchers Hubell et al. (2023), transparency and traceability can be defined
with the following identifications: Transparency is information that discloses the production
process of the food, social and environmental impacts, ingredients, that are guiding consumers
to make choices with information. The co-founder of Emmy Organics, Samantha Abrams,
stated the following: “The biggest trend driving change in the food and beverage industry now
is transparency. Before now, it was rare to flip the back of the product. Now consumers are

reading the back of packages more than ever” (Olayanju 2019).

Traceability, is defined as a way to track the products’ movement along the supply chain,
identifying the safety risks of food, responding to outbreaks of illness and ensuring the
regulatory compliance. Hubbell et al. (2023) have also listed five key challenges from the
consumer perspective, related to traceability and transparency: Ensuring food safety, meeting
consumer expectations, building consumer trust, promoting sustainable practices, and

addressing data management challenges (Hubbell, Monaco and Lusk 2023).

The increased attention given by stakeholders to the supply chain is visible in many scenarios.
For example, the country-of-origin effect, and overall, the customer and stakeholder demand
to understand the movement of goods in particular stages (Wowak et al., 2016). The next

chapter aims to gain more understanding of the pressure towards SCT.

2.1.1. Pressure factors for improving SCT

There is increasing pressure for developing the SCT. The increasing need to understand SCT
is a result of the strongly emerging regulation, legislation, NGO’s stakeholder & customer
demands, and increasing pressure that companies face to disclose information (Schifer 2023).
Suppliers are continually improving their knowledge on the importance of providing data for
greater collaboration, to be compliant with industry regulations and to gain trust (Fahn &

Zanarone, 2022).

However, one of the most notable sources of external pressure is governmental legislation and
regulation. Those mandate some levels of certain transparency (Shafiq et al., 2020). Also, the
pressure by customers that is often impacted by civil society and media is an increasing reason

for companies to improve SCT. Customer pressures, which are often amplified by media and
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civil society, can push organizations toward enhancing their SCT strategies (Villena and
Dhanorkar, 2020). There is an external pressure from governmental requirements and
customers to increase traceability and visibility, but the subject also raises questions about data
privacy & security and therefore, adds pressure for companies (Bulder, Quiroga and Trkman.

2023, p.29).

2.1.2. Transparency as a concept

In terms of transparency, information depends on the accuracy of products, processes, and
resources, ensuring they meet predefined standards. For example, if a product is labeled as
organic, consumers expect it to adhere to organic production rules. Similarly, companies must
accurately document how their products are produced. Overall, information must truthfully

reflect the reality of the product (Trienekens et al., 2012).

Different types of transparency exist within supply chains. Mol (2015) has identified four
groups of transparency: Management transparency, regulatory transparency, consumer
transparency, and public transparency.

Management Transparency: This type originates from management sciences and logistics,
focusing on internal processes within organizations, not involving consumers or public
authorities.

Regulatory Transparency: This involves compliance with public policies and laws,
particularly regarding issues like food safety and product requirements. Public bodies and
authorities demand information disclosure along the value chain to ensure compliance.
Consumer Transparency: This form entails disclosing production and product information
related to claims of sustainable processes and products, often through labels and certifications.
The aim is to inform consumers and certification bodies, associated with consumer behaviour
and the rise of alternative food economies.

Public Transparency: This involves disclosing information on sustainability to the wider
public domain. It aims to legitimize production and products, protect the reputation of chain
actors, defend sustainability claims, and gain a competitive advantage. It is scrutinized not only
by consumers but also by citizens, NGOs, and the media. Examples include initiatives like the

Carbon Disclosure Project and activities by Transparency International (Mol 2015, p.155-156).
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The type of transparency  Example

Management transparency | Total quality management
Regulatory transparency EU tracking and tracing system
Consumer transparency Eco-labels and certification
Public transparency Carbon disclosure projects

Table 2. Four transparency types. (Mol 2015)

Hubbell, et al. (2023) have done a remarkable research and questionnaire for consumers to
understand, what does transparency mean to them in the food industry. As the question was
“How do you determine whether a brand or manufacturer is being transparent?”, the results
indicated strongly the importance of announcing all the used ingredients and plain English
descriptions. More detailed results can be found in the Figure 2. (Hubbell, Monaco and Lusk

2023)

How consumers determine whter a brand or manufacturer is being
transparent?

Provides a complete list of ingredients

Plain English description of ingredients

In-depth nutritional information

Certifications and claims

Allergen information that is required
Explanation of what ingredients are used for

Provides nutrient and health claims

Value-based info (animal welfare, fair trade or labor practices)
Information about how products are produced

Information about how ingredients are sourced

Provides allergen information beyond what is required

Sustainability practice

o
X

20% 40% 60% 80%

Figure 2. What do consumers mean by transparency? (Hubbell, Monaco and Lusk 2023)



2.2. The characteristic divisions of food industry supply chains

Many authors have lined an overview of common food industry characteristics. Often the
categories are done according to different supply chain actors, or the performance of different
supply chain parties as part of the chain [Rijn et al. (1993); Trienekens (1999); Vorts (2000);
Wognum et al. (2011)]. According to Trienekens et al. (2012), those characteristics can be
divided to (1) intrinsic attributes, (2) extrinsic attributes and (3) process attributes of products

(Trienekens et al. 2012).

Intrinsic attributes, refer to the internal characteristics of the precuts themselves. For example,
many products can spoil or get bad quickly. The quality of agricultural products can vary
significantly between different producers and even within the same batch. Additionally, the
amount and quality of agricultural and food products can be unpredictable, such as varying

sugar or fat content (Trienekens et al. 2012).

Extrinsic attributes, refers to history and origin of the product. It explains what the resources
of the product are. Also, how the used resources impact the attributes of the end-product

(Trienekens et al. 2012).

Process attributes, describe the nature of production processes. These processes can
sometimes separate and sometimes combine different parts, creating by-products along the
way. Production can be continuous or happen in distinct steps, ex. like the process of making

and packaging milk (Trienekens et al. 2012).

2.2.1. Intrinsic attributes

Based on the intrinsic attributes, Grunert at al. (2005) has divided quality attributes for food
products. The following chapter introduces all the four different groups. The groups are created

from the customer perspective (Grunert at al. 2005).

1. Sensory attributes are often related to censoring the quality with taste, juiciness or with
tenderness. These are often measured with panel sessions.

2. Process attributes refer to the way the food has been produced.
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3. Health attributes measure quality facts, such as functional food and foods with health
claims. Regulation on health-related labelling of food products have been particularly
enforced in many Western courtiers.

4. Convenience attributes refer to products that save time/energy for the consumer during

storage, shopping, preparing or eating (Grunert at al. 2005).

To develop the quality attributes presented by Grunert at al. (2005), there are some ideas
introduced by other researchers. Cornelisse-Vermaat et al. (2008) suggests that to improve
sensory attributes at the food industry, there needs to be increased interest of consumers for the
compositions of foods. This would be highlighted with the groups that have food sensitiveness
such as allergies or diabetes. To develop the health attributes, Bech-Larsen et al. mention the
adaptions of legislation and rules of labelling (Bech-Larsen et al. 2008). Trienekens et al.

(2012) bring up also the compliance guiding factors.

2.2.2. Extrinsic attributes

Maloni and Brown (2006) have introduced their perspective on dividing extrinsic attributes to
three groups: (1) Process technology, (2) Impact on environment, people & society, and (3)
Supply and demand. Here are examples of each category group, created by (Maloni and Brown
2006):

1. Process technology: such as animal welfare, nature of production system, feeding
regime, transportation distance, and input materials.

2. Impact on environment, people and society. Environment related points are themes such
as soil & water damage, pollution, packaging, food miles, and global warming. Labor
and human right related points are child labour, contracts, working conditions and safety
and legal rights. Community related examples are educational support, economic
development, healthcare, and culture.

3. Supply and demand. Fair trade and procurement related points, such as favouritism,
bribery, gifts, obscure contracts, and rebidding past deadlines.

To develop each of the segment groups, there have been some augments given by other authors.

The following chapter introduces the suggestions.
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To improve process technology, as part of extrinsic attributes, there are following elements
suggested: Increasing the legislation on animal welfare; tightening variable legislations
regarding the feed content of animals; and increasing the interest of consumers in “natural” and
regional production (Maloni and Brown 2006). To improve risk controlling, products from

high-risk countries could be tested more often (Hobbs at al. 2002).

To improve impact on environment, people & society as part of extrinsic attributes, researchers
Trienekens and Zuurbier (2008) are highlighting the importance of leading retailers (such as
Tesco) to pay more attention to environmental aspects in labelling. Also, the attention that
global food companies are giving to environmental issues is important. For example, Chiquita
banana and the Rain Forest alliance label are efficient way to have a positive impact on
environment: because it creats situations, where consumers can choose the most sustainable
option. Strict legislation is highlighted to create sustainability (Maloni and Brown 2006).
When aiming to increase labour and human rights, international legislation is highlighted
(Binnekamp and Ingenbleek 2008). When aiming to improving corporate social responsibility
(CSR) among multi-national companies, policy and regulation are relevant topics. Also, an
effective way to have a positive impact on the environment is to draw consumers’ attention to

the fair-trade products (Binnekamp and Ingenbleek 2008).

2.2.3. The lack of supply chain collaboration is the root cause of product recalls

Recall notice has been defined by Ahsan and Gunawan (2014) as a formal announcement from
the government authority or manufacturer regarding product safety. Recalls occur when
manufacturers, customers or the government safety ensuring authority identifies some serious
defect in the product or fault as a health hazard or as risky to use (Ahsan and Gunawan 2014).

Product recall due to safety issues highlight quality failures. (Choi and Lin 2009)

Erica Colson, EMEA, Manager of Food Sector Propositions from the British Standard Institute
(BSI), wrote an article about the lack of supply chain collaboration leading to food safety
violations and food product recalls. She claims that product recalls and withdrawals are often
relating to undeclaring allergens and labelling errors (Colson 2019). The cost of recalls is

enormous for all parties in the chain. Recalls that are related to safety hazards have serious
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consequences. Examples of the possible damages are social costs, such injury, property
damage, and sometimes death. (Hora et al. 2011) Due to analysis made by Ahsan and Gunawan

(2014), most food items are recalled because of labelling or manufacturing faults.

2.3. Transparency and traceability are the key for sustainable supply chains in the food
industry

There is not one common definition for transparency and traceability. Some authors describe
transparency as a builder of trust within consumer food chains (Roth et al., 2008, p.22-39).
Food supply chains are a particularly important sector, when it comes to supply chain
transparency. Consumers’ concerns are increasing, particularly when it comes to ingredients,
processing methods and farming (e.g., organic, pesticide and antibiotic use, genetically
modified organisms). Consumers are becoming interested in the safety of food and people want

to know more about the quality of the foods that are consumed (Roth et al., 2008, p.22-39).

Food traceability can be defined as the ability to track a product batch and its history through
the whole, or part, of a production chain from harvest through transport, storage, processing,
distribution, and sales or internally in one of the steps in the chain. Therefore, traceability can
be seen as a quality control tool and should be implemented systemically (Moe 1998).
Traceability as part of food supply chains is proof for customers that they are paying the correct
price. Traceability also helps avoid health problems, promotes environmental sustainability,
and prevents the spread of non-native species. Walker (2017) and Opara (2003) notes that the
demand for traceability systems has surged recently due to food safety issues and GMOs,
leading to reduced consumer trust (Opara 2003). To prevent food safety issues, new regulation

has been developed to ensure consumer trust and safe foods (Curto and Gaspar, 2021, p.679).

Food systems have become increasingly complex, food systems have become increasingly
international, involving more small and large companies with long transport and supply times.
Measures to safeguard consumers against any food hazards, hence, need to be embedded in an
international institutional context (Wogunam et al. 2011, 68). A typical food supply chain is

described in Figure 3 (Wognum et 2011. al p.71).
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Figure 3. A typical food supply. (Wognum et al. 2011. al p.71)

The information provided for customers, such as transparency and traceability, make a
difference in the consumers’ willingness to pay (Wogunam et al. 2011, p. 66). However, not
all quality dimensions are visible to variable parties as part of supply chains. This is particularly
highlighted with environmental factors, such as production circumstances, since that does not
show in the final product unless there is some additional information about it (Wogunam et al.
2011, p. 67). The next chapter aims to describe how to create transparency in the field of food
industry.

2.3.1. Transparency analysis for food industries

Trienekens et al. (2012) have created a transparency analysis that describes the connections
between different parties in the food industry. In the framework of Trienekens et al. (2012)

there are two main claimants of transparency:

1. Consumers/government

2. Food companies.

Information
Systems (ICT)

Consumers/
Government

Standards
(quality/safety)

Food
companies

Governance
(arrangements

Figure 4. Framework for transparency analysis. (Trienekens et al. 2012)
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The aim of food companies is to comply consumer and governmental demans, but also track
the optimization of processes and additionally branding of their transparent products.
Information systems (ICT), standards (quality/safety); and governance (arrangements) are the

enablers for food companies to deliver transparent products.

2.3.2. Transparency and traceability barriers in the food industry

Creating transparency is costly in the short run since in many cases such effects will only occur
in the long run. This is a barrier to the implementation of systems that make the environmental
impact of products and processes along a supply chain visible to relevant stakeholders. Also,
the revenues caused by transparency are uncertain. To add the sustainability value to the
products’ prices, consumers need to be convinced by the fact that higher prices are connected
to improved sustainability. Another relevant issue is measurement. The positive financial
effects for proactive companies are unclear. It is not obvious whether/when customers are
willing to pay more for products from sustainable production chains than from ‘traditional’
chains. The investments to improve environmental care need to be balanced against other
investments, while a solid quantification of financial effects is difficult. If something bad for
the environment happens during the making and selling of a product, fixing it at one point might
not always have the same effect throughout the whole process. Also, it's hard to make things
clear and open about being environmentally friendly because of social and technical challenges

(Woguman at al. 2011, 68).

Traceability can be a tool for safety and quality assurance for food perishables as well as for
process optimization and economic gain. However, for food companies it is often described as
an economic burden. Overall, in the food sector the adoption of traceability systems is quite
slow and mostly done to satisfy legal requirements (Curto & Gaspar, 2021, p.679). A cost
benefit assessment can be made by comparing the increase in price conferred by traceability
information. To create a complete history, a unified traceability model capable to link all

elements of the supply chain is necessary (Curto & Gaspar, 2021, p.679).
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2.3.3. Motivation towards supply chain traceability in the food industry

According to Trienekens et al. (2012), there are four aspects of motivating companies towards

supply chain traceability:

1. First, complying with different customer requirements, and complying with legislative
demands.
2. Second, if any incidents occur along the food chains, companies are not only obligated

but it’s also their benefit to take certain products off the market. This will benefit the company

by minimizing costs and consequences.

3. Third, improving the information exchange through systems of integrated information

leads to better optimization of business processes.

4. Fourth, by paying attention to labelling products with different food attributes,
transparent and integrated systems of information make it possible for companies to testify,

that the products are meeting the demanded quality requirements.

Overall, by implementing transparent information systems, organizations can improve their
brand image, since they are able to improve product quality, have logistical optimization,

quality assurance, and process optimization (Trienekens et al. 2012).

2.4. Tools for increasing transparency

Transparency in the corporate world can be manifested with sustainability reports,
sustainability certifications and environmental product declarations (Engel-Zanden and
Hansson 2016. P.379). The idea to improve private regulation through supply chain
transparency is that consumers and activists can put more pressure on companies when they

reveal their suppliers and sustainability practices (Fung 2013, p. 184).

Guidelines and/or regulation for the identification and tracking of livestock have been provided
by multinational and supranational organizations (MAF 2006). Most of these organizations,
such as the European Union, are providing guidelines and advice on how the ultimate
responsibility for animal identification and tracking in any country should rest with the
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government. Transparency is also very much needed in the food sector. As Woguman et al.
(2011) mentioned, to safeguard consumers against any food hazards, there needs to be

transparency embedded in the international institutional context.

2.4.1. Labels providing information for consumers

Hubblell et al. (2023) have done a remarkable research and questionnaires about the future of
traceability and transparency within the food systems. According to them, food product labels
are one of the most important factors when providing information to the customers. When it
comes to humans’ foods, about 70% of consumers believe that they have enough information
provided through the labels. However, income level and educational background is reflected in
the results. People with lower incomes and lower educational levels felt more insecure about

the labels (Hubbell, Monaco and Lusk 2023).

One of the questionnaires made by Hubbell et al. (2023) asked to pick three most important
and three least important label components for making buying decisions related to food
products. The results can be seen in Figure 5. The results of the questionnaire showed that the
ingredient list, nutrition fact labels, and expiration dates were the most important food labels

(Hubbell, Monaco and Lusk 2023).
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Importance of Food Labels to Consumers

Expiration dates 50
Ingredient lists 50
Nutrition fact labels 43
Health claims -3
Animal welfare certifications -3
Allergen information -3
Place of origin -8
Natural claims -8
Non-GMO-verified label -9
Low-calorie claims -10
Organic certifications -1
Human welfare certifications -13
Gluten-free claims -25

Religious certifications -50

Figure 5. Importance of food labels to consumers. (Hubbell, Monaco and Lusk 2023)

2.4.2. Food quality and safety standards

Sustainability labels and certifications are the most visible tools to bring transparency to the
value chains. Over the past twenty years, various labels and certifications have emerged. Some
are based on and enforced by regulations, while others are governed by private standards and
industry pressure (Mol 2015). Food safety and quality standards are often requirements for
collecting the product information about administration, resource and process. Within the food
sector, governments’ main way to protect the public health and safety is to monitor regulations
and legislations. Often governments are the one, for example, to set minimum standards for the
safe and high-quality production of foods (Luning, Marcelis and Jongen 2002). Giovanucci and
Reardon (2001) define the word “standard” with the following statement: “defined parameters
that segregate similar products into categories and describe them with consistent terminology

that can be commonly understood by market participants”.

The effectiveness of a certification depends directly on the adoption of traceability schemes
that can enhance and ensure transparency in the supply chain. Therefore, traceability is crucial

as it serves as an essential tool for implementing certification (Stranieri et al. 2017). The
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fundamental aspect of a certification scheme lies in its capability to trace the sustainability

claims of the final product back to its original production origin (Mol & Oosterveer 2015).

To ensure effective and simple exchanges among and between individuals and organizations,
standardization is essential. There are global associations of standards, such as ISO
(International Organization for Standardization), that are establishing and promoting standards.
ISO was founded in 1946/47 as a nonprofit organization. (Wall et al. 2001) Fairtrade Label
Organizations International has created fair trade-labelled products that offer ethically
responsible choices for conscientious consumers in the industrialized world (Trienekens 2011).
World Health Organization (WTO) deals with food safety issues (Luning, Devlieghere and
Verhe 2006). Also, the EU has developed its own requirements and legislation, regarding food
safety (Trienekens and Zuurbier 2008). Standards and certificates are particularly popular

among Western retailers (Giovanucci and Reardon 2001).

Overall, standards improve the efficiency of markets. The private quality and safety standards
are also applied by importers and supermarkets all over the world to support supply chain
coordination and to control food quality and safety (Giovanucci and Reardon 2001). Trienekens
et al. (2012) has summarized the purpose of quality and safety standards of the food industry
to the following groups: food safety, food quality, and animal health. Trienekens et al. (2012)
also highlights the challenges of the standards in the industry, where the main challenge seems
to be the harmonization of standards. How to Standardize regulations to streamline supply
chains, compared to creating unique standards to stand out from competitors? The following

chapters will introduce a few examples of standards that can be used in the feed industry.
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2.4.2.1. Introducing the ISO 22005:2007

The International Organization for Standardization, (ISO) develops voluntary international
standards for services and products. They have created the standard ISO 22005:2007 to track
the traceability in the food and feed chain. "In recent years, cases of food poisoning and
outbreaks such as mad cow disease among other food hazards have illustrated the need for
food-related standards that protect public health and reduce the negative social and economic

impact of such crises." ISO

According to ISO standards, organizations involved at any point in the food chain will be able
to track the movement of materials, maintain the necessary documentation for each production
stage, and ensure proper coordination among the various parties involved. Each participant will
be required to be aware of at least their immediate suppliers and customers. A traceability
system allows an organization to document and locate a product through all stages and
operations of manufacturing, processing, distributing, and handling feed and food. The standard
also helps ensure consistent safety levels, reduces confusion about requirements, and lowers

costs and complexities for suppliers who need to comply with various regulations (Lazarte

2007).

2.4.2.2. Made in Finland: Mark of origins

In the following table, there is information gathered from Made in Finland marks. The

information is from the Finnish Centre for Economic Development, Transport and the

Environment (ELY). Depending on the mark, it may refer to fact that the product is partly or
fully produced or placed in Finland (ELY 2024).
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The mark of origin

Picture of the origin mark

An explanation

Avainlippu (Key Flag)

The product is manufactured,
or the service is produced in

Finland. The Key Flag
Committee may grant the
mark at its discretion to
products, product groups,
specific services, or
combinations thereof. The
domestic content must be at
least 50% of the total cost

value.

Hyvia Suomesta (Produce of

Finland)

RUOKA A
OMASTA
MAASTA

The food product is made in

Finland from Finnish
ingredients. For products with
a single ingredient, the
domestic content must be
100%, and for products with
multiple ingredients, it should
range between 75% and

100%.

Sirkkalehti

A mark for garden products
grown in Finland. The mark
may only be used for extra
and first-class products. The
farmer must commit to
following the quality garden

guidelines.

Table 3. Made in Finland marks. (ELY 2024)
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2.5. Dog food regulation in the EU

Pet food is considered feed and falls under the same feed legislation as feed for production
animals (Finnish Food Authority, Rehut ja rehualan toimijat 2023). The requirements of feed
legislation regarding the production, safety, and quality of feed are largely the same for pet and
livestock feeds, but there are also differences, such as in the labelling requirements for pet feeds
(Finnish Food Authority- Rehujen merkinnét. 2022, p.5-50). The code of conduct of labelling
pet foods can be found from the Code of Good Labelling Practice for Pet Food, and it aligns
with all EU countries (Finnish Food Authority). The only additions that have been made in
Finland are Regulation 767/2009 on the placing on the market and use of feed, which sets out
the basic rules for the way this information must be provided. In addition, advertising of pet
food products is also governed, like other consumer products, by the EU's general advertising

rules under Directives 2006/114 and 2010/13.

Regulation 767/2009 provides for the establishment of a Code of Good Labelling Practice for
Pet Food (hereafter referred to as “the Code”) to improve the appropriateness of labelling and
to include provisions on voluntary labelling aspects and claims. The Code was made as a
European level code for pet food operators based on current EU legislation and industry
practice in respect of the provision of information to purchasers relating to pet food products
and their characteristics (FEDIAF- Code of Good Labelling Practice for Pet Food 2019, p.1-
78).

2.5.1. Regulation of dry dog food — the regulatory minimum for traceability

In the pet food industry one can announce the used ingredients by specific names (R. 767/2009,
Art.17.1(e) R. 767/2009, Art. 16.1(a) & Art. 24.5) but also by categories (D. 82/475). The
producer is allowed to replace the name of feed materials with the name of the category to
which the feed material belongs. However, the category must be aligned with the EU-level
legislation. See the specified categories that are used in Finland and other EU countries in Table

4 (FEDIAF Code of Good Labeling Practice for Pet Food 2024 p.1-78).
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For example, meat and animal derivatives refer to the following: “All the fleshy parts of
slaughtered warm-blooded land animals, fresh or preserved derivatives by appropriate
treatment, and all products and derivatives of the processing of the Annex to D. 82/475 carcase

or parts of the carcase of warm-blooded land animals” (FEDIAF Code of Good Labelling

Practice for Pet Food 2024 p.1-78).

Categories of feed ingredients that can be listed instead of individual feed ingredient names in pet food blends.
Feed ingredient group |Definition
1. [Meat and animal products |Fresh or properly preserved meaty parts from warm-blooded terrestrial animals,
as well as preparations and products derived from the processing of carcasses
or parts of warm-blooded terrestrial animals.
2. |Milk and dairy products |Fresh or properly processed products and the by-products resulting from their processing.
3. |Eggs and egg products Fresh or properly processed egg products and the by-products resulting from their processing.
4. |Fats and oils Animal and vegetable fats and oils
5. |Yeast Killed and dried yeast cells
6. [Fish and fish products Fresh or properly preserved fish or their parts, as well as the by-products resulting from their processing.
7. |Grains Products made from grains regardless of the degree of milling or from the starchy endosperm of grains.
8. |Vegetables Fresh or properly preserved vegetables and legumes
9. [Plant-based products Products specifically derived from the processing of grains, vegetables, legumes, and oilseed seeds
10. [Plant protein concentrates |Plant-based products in which the protein has been enriched through processing to contain at least 50%
crude protein on a dry matter basis as a concentrate, and whose protein structure may have been altered.
11. |Minerals Inorganic substances suitable for animal feed
12. |Sugars Different sugars
13. [Fruit Fresh or properly preserved fruits
14. |Nuts Nuts kernels
15. |Seeds Whole seeds or coarsely crushed
16. |Seaweed Fresh or properly processed seaweed
17. |Shellfish and crustaceans |Fresh or properly preserved mollusks, crustaceans, shelled marine animals,
and the by-products resulting from their processing.
18. |Insects Insects and their developmental stages
19. |Bakery products Bread, cakes, biscuits, and pasta products

Table 4. Categories of feed ingredients that can be listed instead of individual ingredient names

in pet foods.

Categories of feed materials may be indicated in place of individual feed materials as defined
in D. 82/475 (Finnish Food Authority Rehujen merkinnit 2022, p. 56-57). If pet food consists
of just one ingredient (like chews or raw pet food), that ingredient must be clearly named. For
example, feed material: Beef livers (frozen) Exception on the labels when: feed material is
highlighted with pictures or graphs. For example, if “beef” is mentioned in the etiquette there
must be following statements in the composition: For example: Meat and animal derivatives

(beef X%) or “meat and animal derivatives (beef X%)” (R. 767/2009, Art 15, 16).

27



The following information is mandatory, when feed materials are labelled:

* The term “feed material” and the name if listed in the catalogue of feed materials

* Name/business name and address to the one who is responsible for the labelling

(R.767/2009, Art. 15 (b))

* The number of approvals

» Reference number or batch number

* Net quantity, if it's appropriate

« Stating the list about additives incorporated (the technological are not approved)

* Mandatory statements must be aligned with the Regulation 767/2009 or with the Annex,
Part C, the column “Compulsory declaration”, stated in the Code of Good Labelling
Practice for Pet Foodd. R. 767/2009, Art 15, 16

In pet food labels, additives must be listed if they have a legal maximum level for any animal
not intended for food production. Additives without a legal maximum level can be optionally
listed on the label when included (FEDIAF- Code of Good Labelling Practice for Pet Food
2019 p.1-78).

The following points at labelling are voluntary:
*  The energy and protein values may be declared. S.25
*  Having the countries of production is voluntary.

. It’s advised to have a reference to the country of production, when it comes to third

countries.

*  When a product is manufactured in the EU area, it is acceptable to mark: “Produced in the
EU”. It’s acceptable in all member states of the EU. The statement “Produced in the European
Economic Area” can be used if the country is a member of the EEA (FEDIAF- Code of Good
Labelling Practice for Pet Food 2019 p.1-78).

The mandatory labelling particulars must be in a prominent spot, identifiable and not to be

obscured by other information. The colour, font and size must not obscure or emphasize any of

the information, unless the variation is to have attention to precautionary statements (R.

767/2009, Art. 14.1 & 2). The general requirements for “Claims” guide not to inform or mislead
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the user/consumers. Any claims about the product must be supported when sold, not confuse
or mislead buyers, not criticize other pet foods, or falsely suggest other pet foods lack the same
qualities. Claims must be objective, verifiable by authorities, and clear to pet food users

(FEDIAF- Code of Good Labelling Practice for Pet Food 2019).

2.5.2. Nutritious facts and declared levels of nutrients

In Regulation (EU) 767/2009 on the placing on the market of feed, Annex II states regarding
nutrient contents that "Declared or to be declared levels are levels relative to the weight of the
feed, unless otherwise stated.” As a rule, the nutrient content on the feed label is given as a
percentage, meaning the percentage of the nutrient relative to the weight of the feed, regardless
of moisture content. Sometimes, feed labels indicate that it is a matter of "fresh weight" and the
nutrient is expressed as a percentage per kilogram. When dry matter/moisture content is
considered, the nutrient content is expressed as %/DM or %/kg DM, meaning that the DM (dry
matter) notation is visible. The labelling regulation applies to both production animal feed and
pet feed. Therefore, there is no different regulation for pets in this matter. (EU) 767/2009 Annex
11 (2024)

2.5.3. Traceability tools in dry dog food labels

For traceability purposes, producers need to print the batch number or lot reference number
and approval number from where they were made on the packaging. This is stated on a legal
level (FEDIAF- Code of Good Labelling Practice for Pet Food 2019, p.25-26). On the label of
the pet food, there must be a toll-free telephone number or another contact method, such as a
website address, from which the buyer can obtain the following information not included in

mandatory labelling:

1. Additives added to the pet food
2. Individual feed ingredients referred to by the name of the feed ingredient group in

Finnish (Food Authority - Rehujen Merkinnét 2022, P.17)
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When contacting the pet food producer, the consumer has rights to know the used ingredients
of feed, however the producer is not obligated to inform the consumer about the country of

origin or where the food is produced (Regulation (EC) No. 767/2009, Art. 15 and 17).

2.6. Pet food and bans

According to the reports from the Finnish Food Authority, from years: 2019, 2020, 2021, 2022
and 2023, the following claim has been stated: “In feed market supervision, the most common
noncompliance was related not only to nutrient deviations but also to the packaging labels of
pet food, particularly regarding language requirements and marketing claims.” (Feed
Supervision Report, 2019; Feed Supervision Report, 2020; Feed Supervision Report, 2021;
Feed Supervision Report, 2022; Feed Supervision Report, 2023)

A feed batch can be banned in Finland by the Finnish Food Authority. Depending on the case,
banned batches may be destroyed, returned, or their intended use restricted or altered.
Generally, a feed batch found to have harmful or banned substances in violation of regulations,
or any other serious deviation, will lead to a ban on import, production, use, or marketing of
the feed batch. The ban may be conditional, only if the operator can remove the quality
deviation through, for example, feed treatment. The ban can also be absolute, in which case the
feed is ordered to be destroyed, or in the case of import, the batch may alternatively be returned
to the country of origin. Repeated warnings or serious deviations/deficiencies may lead to a

ban on the feed batch or feed production (Feed Supervision Report 2023).
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Bans given for feed products. Pet foods highlighted in red. * Pet food refers to food

for cats and dogs.

Supervision grope

2023

2023

Import Supervision

4 batch of feed material

1 batch of pet food

Domestic Production
Supervision

1 batch of food-producing animal feed

5 batches of pet food

Marketing supervision

4 batch of feed intended for wild birds

3 batches of pet food

Sum of all bans

18

2022

2022

Import Supervision

6 batch of feed material

Domestic Production
Supervision

11 batch of feed for food-producing animals

4 batches of pet food

Marketing supervision

2 batches of pet food

Sum of all bans

23

2021

2021

Import Supervision

8 batch of feed material

Domestic Production
Supervision

3 batch of feed intended for food-producing
animals

Marketing supervision

3 batch of feed intended for wild birds

1 batches of pet food

Sum of all bans

15

2020

2020

Import Supervision

8 batch Plant-based feed ingredients

Domestic Production
Supervision

4 batch Supplementary feed

Marketing supervision

3 batch Seed mix for wild birds

1 batches of pet food

Sum of all bans

16

2019

2019

Import Supervision

11 batch Plant-based feed materials

Domestic Production
Supervision

2 batch feed for producing animals

Marketing supervision

1 batch Seed mix for wild birds
1 batch oats
1 batch Sunflower seeds

1 batches of pet food

Sum of all bans

17

Table 5. Bans given for feed products. Pet foods highlighted in red. [(Feed Supervision Report
2019); (Feed Supervision Report 2020); (Feed Supervision Report 2021); (Feed Supervision
Report 2022); and (Feed Supervision Report 2023)]

31



In 2022, there was 2,132 million kg of feed imported and manufactured in Finland. From this
amount, pet food’s part was 89.8 million kg (Finnish Food Authority, Rehuvalvonnan raportti)
p 4, 2023); and (Finnish Food Authority, Lemmikkieldinruokien tuonti, 2024). Meaning that
pet foods represented 4.2% of all the feed produced and exported in Finland in 2022. Table 5
shows the bans that have been given to all feed products. The banned pet food products are
highlighted in red. Pet food refers to cat and dog foods in the table. (Feed Supervision

Report, 2021; Feed Supervision Report, 2022; Feed Supervision Report, 2023)

In 2023, 18 bans were given for feed products by the Finnish Food Authority (this includes
manufactured and imported feed across Finland). Of the 18 bans, 9 were given to Pet Foods
[(Feed Supervision Report 2023) and (Finnish Food Authority- Lemmikkieldinruokien tuonti
2024)]. In a nutshell, in 2023 50% of all the bans were given to pet foods, even though the
amount of pet foods compared to all feeds is small (Finnish Food Authority-

Lemmikkieldinruokien tuonti 2024).

2.6.1. Quality concerns in the dog food industry

The highly increasing demand for dog suppliers and feed has driven a closer look for the
production by the many experts of the field. Particularly one factor is gaining more attention:

the use of unregulated ingredient supply from China (Pets International 2024).

“Far too many brands use cheap ingredients from countries like China where heavy metal
contamination is prevalent,” admits Seth Kaufman, co-founder and Partner at BSM Partners, a
veterinary and nutritional advisory firm. However, many companies still choose to use the
suspicious ingredients, because of the price. Kaufman (2024) also points out the food safety
issues that are a feature of the present pet food market. “No one likes more regulation, but we
believe that pet supplements need more to ensure that products meet the promises that pet

parents rightly expect,” Kaufman concludes (Kaufman 2024, p.44).

FEDIAF European Pet Food has also stated its concerns towards the industry, particularly when

it comes to the manufacturing process through to the placing on the market of the pet food and
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providing relevant information for the end customer (Fediaf 2019). An example of lacking
regulation and standards in Finland occurred in Autumn 2023, when dogs were harmed and
dying, because of potato toxin in dog food. More specifically, there was a high level of
glycoalkaloids in foreign potato flakes (Musti Group 2023). The CEO of the Musti Group
commented on the situation with the following words: "We need to work together with
European food authorities to influence the setting of EU limits for feed. Only then can we truly
ensure that this never happens again." (Ronnberg 2023) In today’s markets the responsibility
regarding feed safety is the responsibility of the feed producer (The Finnish Food Authority-
Pet Food 2024).

Kumar and Sharma (2024) point out that since grains are not in the consumers’ favour anymore,
vegetables & tubers such as peas, chickpeas, potatoes, and sweet potatoes are some of the most
important ingredients used instead of traditional grains in the pet food diets. However, there is
a gap between what is marketed and what information is deductively available about the fixing
ingredients (Kumar and Sharma 2024). To guarantee that pet food is safe, effective, and
nutritionally adequate, thorough scientific investigation and regulatory supervision are
essential. There is a remarkable lack of research on the long-term impacts of new ingredients,
alternative processing techniques, and specialized diets on the health and wellbeing of pets

(Kumar and Sharma 2024).

Atopic dermatitis (AD) in dogs is usually defined as an inflammatory allergic skin disease.
[Olivry (2010) & Tengvall (2015)]. The worldwide AD prevalence in dogs was estimated to be
approximately 10%-15% in 2001 (Hillier and Griffin 2001). In 2017, owner-reported AD
prevalence was 18.3%, according to Uusitalo and Hielm-Bjorkman (2017). Several authors
have also expressed concern about long-term exposure to toxic metals in some dry dog foods
[(Davies et al. 2017a); (De Nadai Fernandes et al. 2018); (Kim et al. 2018); (Paulelli et al.
2018); (Rosendahl et al. 2020).] In a nutshell, there should be more research done, when it
comes to canine health. Many authors have stated the point that nutrition is considered as an
issue by an increasing number of medical specialities [(Sarris et al. 2015); (Wedrychowicz;

Zajac, and Tomasik 2016); and (Schelke et al. 2016)].
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2.7. Finland’s market overview

In Finland there were about 800,000 dogs in 2023, and Finnish people spent 347,672,261€ on
pets and pet-related products in 2023. (Kennelliitto 2023) When compared to the Q1 of year
2020 and 2024, there has been growth of 32.8% during the five-year gap (The Finnish Grocery
Trade Association, category-specific sales 1-3/2022 & 1-3/2024).

The yerly amount of dogs registered to Finnish Kennel
Club

55000

50000
45000

40000

35000

30000
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

e Amount of new registrations

Figure 6. The yearly number of dogs registered to the Finnish Kennel Club. (The Finnish
Kennel Club 2024)
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Spent money in euros/€ for Pets and pet related products
in Finland
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Figure 7. Spent money in euros/€ on pets and pet related products in Finland. (The Finnish
Grocery Trade Association, category-specific sales: 10-12/2023 & 7-9/2023 & 4-6/2023 & 1-
3/2023 & 10-12/2022 & 7-9/2022 & 4-6/2022 & 1-3/2022 & 1012/2021 & 7-9/2021 & 4-6/2021
& 1-3/2021 & 10-12/2020 & 7-9/2020 & 4-6/2020 & 13/2020).

In Finland there are few brands representing a large market share in the dog food industry.
YLE MOT-program presented in 2020, that in Finland, the most remarkable dog food
companies were: an American Hill’s, Mars, Swiss, and Nestlé. The combined market share of

those was over 90% (Byman 2020).

The market-share of all daily consumer goods sales in Finland regarding “Pets and Pet related
products” is shown in Table 6. From the Table 6 one can tell that over 90% off all sold products,
are from S-Group, K-Group and Lidl (Paivittdistavakaupan tuoteryhmékohtainen myynti: 10-
12/2023 & 7-9/2023 & 4-6/2023 & 1-3/2023). The group “Other Companies” includes other

private companies such as Musti & Mirri (Communication of Péivittdistavarakauppa ry).

In Finland’s grocery retail chains are the popularity of domestic foods and humanization of
pets noticed, from the consumer demands. (Expert from Finish retail chain 2024). The Finnish
Grocery Trade Association is only offering the information on “Pets and Pet related products”,
however the more detailed group, “Dog Food”, is not available to protect the fair competition
(Communication of Péivittdistavarakauppa ry). The amount of exported dog foods and the

number of domestic dog foods can be found in the Table 7.
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Market shares of retail groups in Pets and Pet related products in 2023
Retail group Market share (%)

S-Group 48,30 %

K-Group 34,30 %

Lidl Finland 9,60 %

Tokmanni 3,20 %

Minimani 0,60 %

M-Chain 0,30 %

Other Companies 3,70 %

Table 6. Market shares of retail groups in daily consumer goods sales in 2023.
(Péivittdistavakaupan tuoteryhmédkohtainen myynti: 10-12/2023 & 7-9/2023 & 4-6/2023 &
13/2023.)

Dog food exported to|Dog food produced in
Year Finland Finland
Mil.Kg Mil.Kg
2023 44.36 26.98
2022 44.24 19.58
2021 47.15 14.11
2020 50.14 12.22
2019 44.43 9.79
2018 50.06 10.99

Table 7. Dog foods produced and exported to Finland. [(Finnish food authority, 2022);
(Lemmikkieldinruokien tuonti- Finnish Food Authority 2024); (Koirille ja Kissoille

tarkoitettujen ruokien valmistus, 2024).]
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3 REASERCH METHOLOGY

This research is conducted using a qualitative and quantitative research method. Qualitative
research aims to provide an in-depth understanding of a phenomenon by offering a detailed
description and often involves studying a single subject over an extended period. In contrast,
quantitative research relies on statistical methods and numerical data to obtain results that can

be generalized from a large sample size (Newman and Benz, 1998, p. 9-10).

The data collected through interviews (Annex 2 and Annex 3) can be categorized to qualitative
research method. According to Creswell (2009, 4), “Qualitative research is a means for
exploring and understanding the meaning individuals or groups ascribe to a social or human
problem.” However, the data collected through Dog Food Questionnaire (Annex 1) can be
categorized to quantitative research. In quantitative or statistical research, the necessary data
for the study can be obtained using various methods, such as utilizing existing registers,

statistics, and databases, or the data can be collected independently (Heikkila, 2014, p. 16).

3.1. Data collection

There was no data available about what consumers crave the most when it comes to different
transparency elements of the dry dog food industry. Therefore, a dog food questionnaire was
made. The dog food questionnaire can be found in Annex 1, and Figure 8 gives a description
about the consumers that answered the questionnaire. When planning the questionnaire form,
a model and support from other researchers was used, such as Honkanen and Frewer (2009)
who were investigating consumers’ motivation for food choices or Hubbell, Monaco and Lusk
(2023) who were researching what transparency means for consumers. The aim of the
questionnaire was to find answers to the second sub-research question, and therefore support

the answers to the main research question.

Quantitative research allows the researchers to understand elements of the desires and
behaviours of Finnish dog owners. According to Heikkild (2014, p. 15), quantitative or
numerical research can also be referred to as statistical research. According to Heikkild (2014,

p. 15), standardized research forms with predefined response options are commonly used in
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statistical research, and this approach was also employed in this study. In statistical research, it

is common to describe the results using numerical measures and tables. Heikkild (2014, p. 15)

notes that statistical research is often used to investigate or map out the current situation. In this

research the purpose was to understand what traceability elements the consumers crave the

most.
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Figure 8. Background details of the anonymous answers from the dog food questionnaire.

The data for the study was collected with a structured questionnaire. The questionnaire was

posted to Facebook to the following dog themed groups: Kirpputori Koiratarvikkeille;

Metséstavat Cockerspanielit; Koirandyttelyvarusteet / Ostetaan myydédén, vaihdetaa; and

Agility tapahtumat ja kilpailut. Any dog minded person can ask to be added to the groups where

the questionnaire was published. The idea was that member of the groups are probably dog

owners and are purchasing dog food. The questionnaire included 41 questions, of which 38
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were mandatory and 3 were optional to answer. The questionnaire was open for two days, 22-

24 July 2024. During the 2-day period 1,462 answers were collected.

Interviewing professionals of the industry

The interviews in this study were conducted as semi-structured theme interviews. This involves
using pre-established themes and open-ended questions to guide the interviews (Tuomi &
Sarajérvi 2018, 87-90). Open-ended questions are commonly used in qualitative research
interviews (Creswell 2009, 3). Semi-structured interviews allow the researcher to delve deeper

into responses and seek clarification, if necessary, based on the interviewees' previous answers

(Saunders et al. 2019, 438).

The interview request was sent by e-mails, or some parties were contacted by phone, to reach
the right persons. The length of the interviews was between 20 minutes to 1 hour. The interview
questions can be found in the Annex 2 and Annex 3. Also, some questions were added during
the conversations of the interviews. Table 8. gives a short descripception about of the interview
details. The interviewed persons can be separated into two groupes. The first groupe was
selected based on their operation country of operation, their proficiency, and knowledge of
animal care, health and feeding. The second groupe was interviewed by based on their operation
country of operation (Finland), and their proficiency in the Finnish meet industry, that provides

products for humans.
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Table 8. Interview details.

Number of | The background of the [Title of the| Presented Questions

the interviewed interviewed person interviewed person

person

1 IAnimal health Veterinary Annex 2

2 IAnimal health Veterinary Nurse Annex 2

3 Teacher from the dog |Animal feeding teacher | Annex 2
feeding and care and researcher

industry

4 Food Industry, Professional of the food | Annex 3
Company A industry (n.4)

5 Food Industry, Professional of the food | Annex 3
Company A industry (n.5)

6 Food Industry, Professional of the food | Annex 3
Company B industry (n.6)

3.2. Data Analysis

Dog food questionnaire

In this research, the analysis was mainly descriptive analysis. The collected data was moved
from the questionnaire forms to Excel sheets, and graphs were made and analysed through
Excel. Particularly, pivot tables were used as a sorting tool in the paper. Sumbal et al. (2017)
define data analytics as the organization of collected and existing information to discover

patterns, trends, and recurring patterns. Only advanced methods of collecting and analysing data

enable the effective utilization of data (Cech et al., 2018, p. 140).

Markkula & Syvéniemi (2015) define the data analysis process as beginning with the

processing of data into a modifiable form so that it can be handled using statistical methods.
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They state that there are two perspectives on analysis: descriptive, which explains what has
already happened, and predictive, which assesses the likely future developments. In this thesis,
the goal was to focus on evaluating the present. In quantitative or statistical research, the
necessary data for the study can be obtained using various methods, such as utilizing existing
registers, statistics, and databases, or the data can be collected (Heikkild, 2014, p.16). In this

study, the data was collected personally because no previous studies were found.

According to Heikkild (2014, p.17), the number of surveys conducted via the internet has
increased in recent years. Heikkild also notes that internet surveys are suitable for populations
that have access to the internet. The success of the study also depends on the technical
implementation of the survey. Heikkild (2014, p.17) points out that targeting the survey to the

intended research audience can be challenging.

Interviews

The process of analysing the interviews commenced with their transcription into written format.
This transcription of the interview data facilitates the preparation and organization of the
material, making it suitable for thorough analysis (Creswell 2009). Subsequently, the

transcribed material was reviewed and meticulously examined to facilitate the coding process.

Coding is defined as a systematic procedure wherein the researcher categorizes themes and
issues within the empirical data, assigning specific labels to these categories (Eriksson and
Kovalainen 2008). In this study, coding was performed manually, incorporating methods such
as colour coding and highlighting. Adeoye-Olatunde and Olenik (2021) indicate that coding
may be conducted manually with the aid of annotated notes and highlights or using specialized
software for qualitative research. This approach enabled the classification of common themes,
aiding in the identification of similarities, differences, and responses to the research questions

posed.

Following the completion of coding, the data from interviews and secondary sources were
subjected to further examination through content analysis. Content analysis is recognized as

both a scientific tool and a research technique that allows for the generation of repeatable and
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valid conclusions from textual materials (Krippendorff 2019). It serves as a method for
analyzing a range of documents, including interviews, articles, books, reports, or virtually any
written material, in a systematic and objective manner (Tuomi & Sarajirvi 2018). Krippendorff
(2019) asserts that content analysis, as a research technique, offers new insights, enhances the

researcher’s comprehension of specific phenomena, and informs practical actions.

3.3. Reliability and validity

Dog food questionnaire

The reliability of the research, or reliability, refers to the accuracy of the research results
(Heikkild, 2014, p. 28). According to Heikkil4, research results must be reproducible and
should not be based on chance. A successful study provides reliable answers to the research
questions. In quantitative research, achieving reliable results requires ensuring that the sample
size is sufficiently large. Heikkild (2014) also emphasizes that the research must meet the

conditions and criteria set for scientific studies to ensure reliability.

Key requirements for good research include the fulfilment of validity (accuracy), reliability
(dependability), and objectivity (impartiality) (Heikkild, 2014, pp. 27-28). The research must
measure the things it was intended to investigate. This study aimed to determine, using a survey
questionnaire, which transparency criteria are most important to consumers, and whether there

are emerging themes related to a lack of transparency.

According to Heikkild, research results should not be dependent on the researcher. Mistakes
can occur during the research process, but intentional falsification of results is not acceptable
(Heikkild, 2014). In this study, efforts were made to ensure the reliability of the research, and
the questionnaire was tested before its official release. A test survey was completed by 10
participants, and based on their feedback, some sentence structures were modified to be more
comprehensible. The study aimed to achieve as large a sample size as possible (1,462
responses) to enhance the reliability of the results. Participation in the study was also

completely anonymous.
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Interviews

Kédhkonen (2011) emphasizes that assessing a study’s reliability and validity is crucial in
research. Tuomi and Sarajirvi (2018) note that the concepts of reliability and validity originated
from quantitative research and may not always be applicable to qualitative research.
Nonetheless, Kdhkonen (2011) highlights that these concepts should be evaluated from
different perspectives in both qualitative and quantitative studies. Qualitative case studies have
faced criticism for their lack of precision, making the evaluation of reliability and validity
especially important in such studies (Stuart et al. 2002). The reliability of a study indicates that
it can be replicated using the same methods and yield similar results (Yin 2009). Yin (2009)

explains that the primary goal of ensuring reliability is to reduce errors in the research.

In this research, various measures were taken to enhance reliability. The interviews were
meticulously selected, and the processes for case selection, data collection, and data analysis
were clearly outlined to give readers a thorough understanding of the study’s execution. To
bolster the study’s reliability, multiple interviews were conducted. All interviews were
recorded and  transcribed to facilitate accurate analysis

minimizing  potential misunderstandings and avoiding erroneous data. Conducting the
interviews in Finnish aimed to eliminate language barriers between the interviewer and
participants and to enable a deeper discussion of the topics. Subsequently, parts of the
transcribed interviews were translated into English to include direct quotes in the empirical
section and thereby enhance the study’s reliability. Special care was taken to maintain the

integrity of the data content during translation.

In addition to primary data, secondary sources were also utilized to complement the findings.
According to Yin (2003), leveraging multiple data sources can improve both the validity and
reliability of research. Data triangulation, or the use of various sources of evidence, can further

confirm the study’s validity (Kdhkonen 2011).
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4 EMPIRICAL RESULTS

The empirical analysis includes three main sections. The first section is about supply chain
transparency improvement suggestions, given by professionals of dog health and feeding. The
second part is an analysis from the dog food questionnaire, where the aim is to understand what
the most important supply chain transparency factors for dog food consumers are. The third
section aims to understand how the most important supply chain transparency factors are
noticed in the sector on human meat food industry. Therefore, there are three professionals from
the human food industry interviewed. The questions presented to the professionals can be found

in Annex 2 and Annex 3. The dog food questionnaire can be found in Annex 1.

4.1. Transparency improvement from the perspectives of professionals

Implementing transparency to supply chains reduces health risks and improves customer
satisfaction. In the chapter 4.1.1. there are three professionals from the field of dog health and
feeding interviewed: a veterinarian, veterinary nurse and animal care and dog feeding teacher.
The questions that were presented to them can be found in Annex 2. The aim was to gain an

understanding of what transparency factors are important and why in the dog dry food industry.

4.1.1. Nutrition information is not comparable

According to the animal care teacher, the main supply chain transparency issue with dog foods
is the fact that nutritious facts are often announced with fresh weight instead of dry weight. This
leads to the situation that the nutrition information of different kibbles is not comparable. This

point was also mentioned by the vet and veterinary nurse.

Depending on the brand, companies are using variable moisture precent some are not
announcing the moisture percent at all. Meaning, that variable dog foods are not comparable
with each other, regarding the nutritional information. When it comes to production animals,
the feeds are comparable with each other since the nutritious information is most of the time

informed without water; in dry weight. When packaging is not comparable, it’s very challenging
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to understand the facts such as fat or protein content or nutritional content, according to the
animal care teacher and veterinarian nurse. The animal care teacher, describes, that she can
compare the variable dog foods when she has a calculator and excel formulas available.

However, the process demands time and effort.

The animal care teacher also mentions an example of some misleading concepts, when it comes
to dry food labels. As producers are announcing the used ingredients, they are supposed to
announce those from the biggest ingredient to the smallest. Consumers, are often seeking for
products that, have high meat percentages, therefore producers might announce one ingredient,
in multiple forms, such as “potato” and “potato flake”. So, when looking at the ingredients at
first, it might look like the main ingredient is something meat related, even if it would be for
example potato. An example of this can be seen in the Figure 9, the text in highlighted in yellow.
In the same figure are the moisture percentage highlighted in turquoise (The moisture

prercentage that is often 0% with other feed products).

The veterinarian and veterinarian nurse are also highlighting the need for more detailed and
clear information of the amounts of each ingredient. Also not forgetting the clear information
about the additives and cropping about how much the kibble includes meat and how much

meat/bone meal.
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Y Kalkkunalihajauho), oats 28%, oat bran 12%, chicken fat 8%,
peeled peas 7%, dried apple 6%, brewer's yeast, hydrolyzed

Nutritional information: Crude protein 28%, crude fat 16%,
moisture 10%, ash 7%, crude fiber 3.5%, calcium 1.7%,
phosphorus 1.2%, sodium 0.2%, omega-3 fatty acids 1.6%,
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Figure 9. An example from a dog foods nutrient compositions list and from the nutritional

information list. The figure of package is created with Al

45



4.1.2. Information about kibbles origin and production

The veterinarian and veterinarian nurse highlight the missing information of the countries of
origin. This is often unattainable information for the consumers. The veterinarian nurse also
points out the missing information of how the ingredients have been used in the kibble. For
example, cooked, rare or powdered. She also suggests the opportunity to add what kind of farms
the ingredients are coming from and that producers could inform consumers about the ways in
which kibbles have been produced. The veterinarian nurse (2024) would also support the idea

of having more coherent ways of marking labels between brands.

There are many supply chain traceability perspectives to develop in the dog food industry,
however there are also of positive elements with the kibbles. For example, the veterinarian
highlights the point that kibbles have consistent quality and have a clear shelf life. The dog
generally gets all the nutrients it needs, which is especially important for a growing puppy.
There are fewer microbiological risks to humans compared to raw food, such as campylobacter

and salmonella. Kibble is easy to feed (Veterinarian).

4.2. Dogfood questionary for consumers

The following chapter will introduce the results from the dog food questionnaire. The
questionnaire consisted of three parts, 1. Background questions, 2. Questions that measure
consumers’ supply chain transparency preferences, and 3. Nutrition related questions. The
results are illustrated with graphs and some supporting comments. The aim was to understand
what the most important supply chain transparency aspects for dogfood consumers are. This is
relevant information, since it determines how supply chain transparency should be improved in

the dog food industry.
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Background Questions

700
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What percentage of your dog's diet consists of
kibble/dry food?

100 % 75-99% 50-74% Alle 50%

Have you experienced feelings of frustration when
trying to buy suitable dry food for your dog?

mYes mNo

What percentage of your
dog's diet consists of

kibble/dry food?

97% precent of the pet owners
are feeding their pets kibbles.
And 84% off all pet owners are
feeding their pets with 50-
100% with kibbles.

Have  you  experienced
feelings of frustration when
trying to buy suitable dry
food for your dog?

69% of the pet owners have
been feeling frustrated when
they have been seeking for

suitable pet food.

“If you answered YES to the previous question, you can provide examples here”

This was a voluntary question where the consumers were able to describe why they have felt

frustrated when they were purchasing dog food. There were 765 answers given to this section.

The answers were divided to the following claims: 1. Too many “unnecessary” ingredients; 2

Marketing is misleading; 3. Dominating ingredients such as grains, potato and chicken; 4. The

specific amount and origins are not available; 5. There are no specific lists of ingredients; and

6. Challenges for finding a fitting food for the dog. The most mentioned issue was about the

issue of finding a kibble that fits the dog and is in an acceptable price range.
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Have you experienced concerns about the quality of
raw materials in dry dog food?

mNo mSometimes mYes

Have you incurred additional veterinary costs because
of incorrect feeding?

mYes mNo

What do you think about the claim: “Dog is a

member of the family”
1400 1284
1200
1000
800
600
N 3
17
0 L SN, i, ||
Not atall Somewhat Neutral Affects Affects
gratly

W Series1
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Have you experienced
concerns about the quality of
raw materials in dry dog food
industry?

87% prosects of the
respondents have experienced
concerned feelings about the
quality.

Have you incurred additional
veterinary costs because of
incorrect feeding?

28% of the respondents have
had nutrient-based vet costs.

What do you think about the
claim: “Dog is a member of

the family”

The Humanization of pets can
be seen in this question; 99%
of the pet owners sees their

dogs, as a family member.




Measuring the most important supply chain transparency elements

Hubbell et al. (2023) determined what transparency means for consumers (Figure 5). Based on

their transparency analysis, questions were presented in the dog food questionnaire. The

questionnaire measured how much transparency factors

decisions. The questions and answers are presented below.

are engaged with the purchasing

How much does the availability of a complete list of
ingredients and additives affect your purchase
decision?

Affects
Neutral

Some what

itects greatly |
]
]
N
I

Not at all

0 10 20 30 40 50 60 70

How much does precise information on the quantities
of ingredients used affect your purchase decision?

m Not atall mSome what mNeutral mAffects m Affects gratly

How much does the availability
of a complete list of ingredients
and  additives  affect  your

purchase decision?

In the research of Hubbell et al.
(2023) the perfect list of
ingredients was the most important
traceability factor for consumers.
The trend is also strongly
represented in the dog food

questionaire.

How  much does precise
information on the quantities of
ingredients used affect your

purchase decision?

According to the result there are
strong connections with the
detailed information of

ingredient quantities.
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How much does a description of the ingredients in
plain language affect your purchase decision?

H Not at all m Some what B Neutral m Affects B Affects gratly

How much does environmental friendliness affect
your purchase decision?

H Affects grately m Affects H Neutral

B Some what m Not atall

How much does information related to allergies
affect your purchase decision?

m Neutral

m Affects grately m Affects

m Some what m Not at all
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How much does a description of the
ingredients in plain language affect

your purchase decision?

Hubbell et al. (2023) determined this as
the second most important transparency
factor for the consumers. This aligns

also with the dogfood questionnaire.

How much does environmental
friendliness affect your purchase
decision?

The environmental claims are quite
neutrally presented with the dog

OwWners.

How much does information related to

affect

allergies your  purchase

decision?

Allergy related information seems to be

an important factor to pet owners.




Nutritional Information

Nutritional information was according to Hubbell et al. (2023) one of the most important factors

for consumers as part of transparency in the food industry. Therefore, the following questions

are presented from the area of nutritional information in dog dry foods.

When making a purchase decision for new dry food, is
it typical for you to compare nutrient information?

mNo mSometimes mYes

How much does the amount of protein affect your
purchase decision?

m Notatall mSomewhat mNeutral mAffects M Affects gratly
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When making a purchase
decision for new dry food, is it
typical for you to compare

nutrient information?

95% of pet owners are reporting
that they are always or
sometimes comparing nutrition

information’s of dog foods.

How much does the amount of
protein affect your purchase

decision?

Protein has high impact on the
purchasing decision of dog

foods.




How much does the amount of meat affect your How much does the amount of meat

purchase decision? o
1% affect your purchase decision?

Meat has very strong impact on the

purchasing decision with dog foods.

H Not at all m Some what B Neutral m Affects m Affects gratly
How much does the amount of fat

How much does the amount of fat affect your o
purchase decision? affect your purchase decision?

Fat has a high impact on the

purchasing decision of dog foods.

m Affects grately m Affects m Neutral B Some what m Not at all

The dog food questionnaire measured many of the questions with the range (1 = Not at all; 2 =
Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly). When the ranges and given answers
were analysed, four transparency factors stood out. The TOP 4 most important transparency
factors for consumers are listed in Table 9. The list is the first step when aiming to implement
transparency to supply chains, since now there is the information “what information” should

be implemented.
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4.3. How are the supply chain transparency factors managed with human foods

This chapter will research Zow to implement transparency to supply chains in the dog dry food
industry by interviewing professionals from the Finnish meat-based food industries. The aim
was to understand how the transparency factors that are listed in the Table 9 are implemented
in the human food industry. The transparency factors were rated by statistically listing the most
markable transparency elements. The presented questions for human food professionals can be

found from Annex 3.

TOP Transparency factors for dog food consumers

Dog Food Questionary (2024)
TOP 1. Quality of the ingredients
TOP 2. Complete list of ingredients and additives

TOP 3. Precise information of the quantities and ingredients used
TOP 4. Clear and easy language in the labels and descriptions
TOP Transparency factors to develop from the perspective of
professionals. Vet (2024) vet nurse (2024) and animal care teacher
TOP 1. Complete list of ingredients and additives

TOP 2. Nutrition information should be comparable

TOP 3. Country of origin

TOP 4. Clear and easy language in the labels and descriptions

Table 9. Top transparency factors based on the dog food questionnaire and professionals from

the dog feeding industry.

4.3.1. Company A from human’s food industry, Professionals 4 and 5

Ensuring the good quality of products starts with making sure that all sourced raw materials are
high quality. They must have a valid shelf life, and their microbiological quality must be intact.
"There’s little that can be done with poor raw material," says Professional 5. Shelf life is also
verified through separate microbiological analyses. Before procuring raw materials, clear

quality requirements have been established for them (Professional 4).
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The most important underlying element for high-quality and safe raw materials is the risk
assessment of the raw materials. Manufacturers must know what their target group is sensitive
to and which raw materials could cause such issues. This also includes the potential for risks to
change during the processing of the raw material. For example, Company A uses
comprehensive tables listing all the raw materials they use and the associated risks. These risks
might include, for instance, allergen risks or microbiological hazard risks. For example, with
potatoes, one of the recognized risks is the presence of natural toxins (glycoalkaloids, solanine)

in the category of chemical hazards, toxins, and toxic by-products (Professional 5).

As part of raw material procurement, it is also necessary to require documentation from
suppliers regarding the risks associated with the raw material to control potential risks. Risk
assessment and the guidelines provided by legislation are key differentiators in the food industry

for both humans and animals (Professional 5).

For example, no legal regulations specify the risks associated with potatoes or require operators
to analyse those risks in dog food industry, even though the previously mentioned
glycoalkaloids, solanine, are also dangerous for dogs in certain amounts (Professional 5)
Quality risks are also influenced by the food preparation process, such as whether the raw
material is heated or not. The Food Agency has very well-defined risks and requirements related
to meat products intended for human consumption. On the other hand, dry dog food is safe in
that it is often microbiologically well-controlled because all free water has been removed

(Professional 5).

Regarding the listing of raw materials, Company A discloses all the raw materials used in ready-
made meals. For meat products, it is essential to state the amount of meat, so including this
information is crucial. They also mention listing other ingredients, such as additives. The raw
materials are listed in order of quantity. If the product used two different batches of oats, for

example, they would be listed together with a combined percentage (Professional 4).

The declaration of raw materials also depends on the product name. For example, if the product
were named "carrot mince," the producer is required to state the percentage of both the mince
and the carrot. Water is only listed if it has been added separately to the food product. The
regulation of language forms is strictly controlled, and everything stated on the package must

be based on law and precise criteria (Professional 4) In general, Company A aims to produce
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high-quality food for its customers. Procurement ensures that if a product promises something

to the customer, the raw materials match that promise (Professional 4).

Company A does not use certifications or other environmental labels because they feel that
these have not yet taken root in the Finnish consumer market. Many trainers consider them
"strange". Instead, domestic origin is important to consumers. Domestic origin (Finnish) is
associated with responsibility and knowing the conditions from which the animals in the food

industry come (Professional 4)

4.3.2. Company B from the food industry and Professional number 6

Nutritional labelling is more precise in animal feeds than in human food products. While
nutritional labels are important in consumer products, they are not always required to be as
detailed as they are in feeds where even small changes in nutrient content can have significant
effects on an animal's health and productivity. According to a professional in the food industry
(n. 6), quality means that the consumer receives in the package what they were informed they
would purchase. There should be no errors in high-quality products. The professional
emphasizes the strict guidelines and regulations of the Finnish Food Authority, which define
strict limits for both quality control and packaging labels. For example, if a package is labelled

"Meatball", the product must contain a certain amount of meat to use that term.

For Finnish consumers, domestic origin is especially important, as consumers connect it with
responsibility. The professional number 6 also mentions the ongoing internal and external
audits that target food industry companies. The Finnish Food Authority also continuously
monitors operations. Company B, from the food industry, has previously held shares in dog
food production, during which they also had two certifications to ensure quality—ISO 9001
and ISO 14 001. The packaging labels are made according to the detailed guidelines of the
Finnish Food Authority. Additive names are written with E-numbers or spelled out, depending
on consumer preferences, which are studied through ongoing consumer surveys. The goals are

to use terms, that are the easiest for consumers to understand.

In the meat and ready-meal markets, there are strict regulations on what can be said, and

everything must have clear justifications. For example, if a label mentions protein, the product
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must contain protein within the limits set by the Finnish Food Authority. In summary, the food
information regulation and the guidelines of the Finnish Food Authority are the bible of the

entire industry.
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S  DISCUSSION AND CONCLUSIONS

The research questions of the thesis will be answered in the following chapters. When
presenting answers, the statements are based on the provided information from the chapters
Theoretical Review and Empirical Results. The similarities and differences of the Theoretical
Review and Empirical Results are noted and analysed when the presented answers have been
formulated. Transparency and traceability are in key positions when aiming to ensure safe
foods, having quality through supply chains, and gain transparent information for consumers.
The regulation and compliance have the key role in the transparency and traceability of all food

industries.

Table 10 and 11 illustrate the engagement of regulation and supply chain transparency and
traceability. One of the key reasons for the strong role of regulation are the costs that comes
with transparency. When implementing transparency to supply chains, creating transparency,
is costly in the short run and the revenues are uncertain (Wogunam et al. 2011, 68). This is a
barrier to the implementation of systems that make the environmental impact of products and
processes along a supply chain visible to relevant stakeholders. (Wogunam et al. 2011, 68;

Curto & Gaspar, 2021, p.679)

The type of transparency Example Transparency priorities for consumers

Mol (2015) Mol (2015)

Source. Hubbell, Monaco, and Lusk (2023)

Management transparency | Total quality management

Regulatory transparency EU tracking and tracing system
Providing complete list of ingredients =
Top 1 transparency priority for consumers.
Plain English Description of ingredients =
Top 2 transparency priority for consumers
In-depth nutritional information =

Top 3 transparency priority for consumers

Consumer transparency Eco-labels and certification
Certifications and claims =

Top 4 transparency priority for consumers

Public transparency Carbon disclosure project

Table 10. The engagement of regulation and transparency.
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Labeling regulation of dog foods

Sourec. FEDIAF- Code of

Transparency priorities for consumers

Source. Hubbell, Monaco and Lusk (2023)

Transparency

at the market

Good Labelling Practice for Pet Food (2019)

Producer is allowed to replace the name of feed | Providing complete list of ingredients =
materials with the name of the category group TOP 1. Transparency priority for Voluntary
Additives with maximum levels need to be
listed. consumers for producers
Additives without a legal maximum level, are
optionally listed
The mandatory labelling facts must be shown in | Plain English description of ingredients =

Partly quided
a way that doesn't hide or highlight any Top 2 transparency priority for for
information except to highlight warnings. consumers producers
The energy and protein values are voluntary In-depth nutritional information =
at labelling. Top 3 transparency priority for Voluntary

consumers for producers

Product claims must clear and verifiable,
avoiding Certifications and claims =

Partly quided
misleading or false information. Top 4 transparency priority for for
Information must comply with feed character, consumers producers
regulation and compliance. No unproven health
or nutritional claims.

Table 11. The engagement of regulation and transparency.

5.1. First sub-research question: Why supply chain transparency and traceability are

important in the food industry?

Supply chain transparency and traceability are key for safe foods. From the Theoretical Review
the statement is repeated in many food-safety related research. As an example: Hubbell,
Monaco and Lusk 2023; Choi and Lin 2009; Roth et al., 2008, p.22-39; Curto and Gaspar, 2021,
p.679; and Colson 2019. There were zero authors found that did not find supply chain

transparency and traceability as an important characteristic in the food industry.
The Theoretical Review also covers multiple statements about quality concerns related to dog

foods. This is strongly linked with the fact that the transparency and traceability are at a very

poor level in the dog food industry, particularly when compared to the human food industry.
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There are statements collected in Table 12 about the quality concerns from the dog food

industry.

Table 12. Quality concerns are present when transparency and traceability are lacking.

Quality concerns

Authors

Statement

PETS INTERNATIONAL (2024)

Improving concerns about the unregulated ingredient supply

from China.
Fediaf (2019) Concerns about the manufacturing and marketing of pet food.
Fediaf (2019) Not providing relevant information for the ultimate customer.

Sarris et al. (2015); Wedrychowicz;
Zajac, and Tomasik (2016); and
Schelke et al. (2016)

Nutrition is considered as an issue by increasing numbers of
medical specialities.

Hiller
Anturaniemi,

Uusitalo, Hjelm-Bjorkman (2017)

and Griffin (2001)

The inflammatory allergic skin disease

(AD) 10-15% (2001) and 18.3% (2017)

Kumar and Sharma (2024)

To guarantee that pet food is safe, effective, and nutritionally
adequate, thorough scientific investigation and regulatory
supervision are essential. There is a significant lack of
research on the long-term impacts of new ingredients,
alternative processing techniques, and specialized diets on the
health and well-being of pets.

Davies et al. 2017a; De Nadai
Fernandes et al. 2018; Kim et al.
2018; Paulelli et al. 2018; Rosendahl
et al. 2020

Concern about long-term exposure to toxic metals.

Feed Supervision Report (2019);
Feed Supervision Report (2020);
Feed Supervision Report (2021);
Feed Supervision Report (2022); and
Feed Supervision Report (2023)

In feed market supervision, (of ALL feeds) one of the most
common noncompliances were related not only to nutrient
deviations but also to the packaging labels of pet food,
particularly regarding language requirements and marketing
claims.

Product recall due to lacking safety highlight quality failures (Choi and Lin, 2009). In this thesis,
no dog food recall data was presented, because the author could not find any. However, there
was a table about the bans occurring with feeds made by the Finnish Food Authority (Table
number 5). In 2023, 18 bans were given for feed products by the Finnish Food Authority
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(including manufactured and imported feed across Finland). Of the 18 bans, 9 were given to Pet
Foods [(Feed Supervision Report 2023) and (Finnish Food Authority Lemmikkieldinruokien
tuonti 2024)]. In 2022, the percentage of pet foods from all feed imported and manufactured in
Finland was under 5%. It’s quite contradictory that in 2023 the pet food industry included 50%
of all bans, while it’s amount from all feeds is around 5%. This does raise some concerns about

the market and the quality of the products.

Consumers are classifying their dogs as a family member. In the dog food questionnaire, 99%
of the pet owners are considering their dogs as a family member. This also verifies the global
trend of humanization of pets. Therefore, consumers are motivated to buy safe quality foods for
their pets as they are family members. When consumers are purchasing dry dog foods, the most
important elements of provided information were the following: 1. Complete list of ingredients
and additives; 2. Precise information of the quantities and ingredients used; and 3. Clear and

easy language in the labels and descriptions.

The professionals valued the same elements as the consumers, but also the following criteria
was raised: 1. Comparable nutritional information; 2. Information of the country of origin.
Those findings from the Empirical Results are also supporting the statement, that supply chain
transparency and traceability are key for safe foods. All the values that are endorsed by
consumers and professionals depend on supply chain transparency and traceability, which is

often protected by legislation.
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5.2. Second sub-research question: What does lack of supply chain transparency and

traceability mean in the dry dog food industry from the consumer perspective?

The lack of supply chain transparency and traceability have led to the situation where consumers
don’t have the information they would prefer to have when considering the best dry food option
for their dogs. This leads to disappointments and safety risks among consumers, since they

might purchase products that are not fitting for their dogs or fit their other desires.

As an example: If a consumer’s dog is allergic to chicken, the consumer might not realize. Even
if the name of the kibble package would be “Lamb and Oats”, there could be only 6% lamb
meat and 25% chicken meat. This could lead to safety risks for the pet, because it has accidently
been fed ingredients that it’s allergic to. Another illustrative example of the lacking traceability
and transparency level is the missing guidelines to inform consumers about the country of
origin. Informing consumers about the country of origin is not demanded by regulations, and
therefore, all producers are not providing that information. It might not be possible for
consumers to buy kibbles that have meat only from their home country or the European area, if
there is no information about the country of origin. Even though country risk is a remarkable
metric in the food industry. Also, when it comes to meat, in the dog food questionnaire, 87% of
the consumers reported that the amount of meat effects their purchasing decisions. However,
the regulation of dog food labels does not demand to inform consumers about the amounts of

meat products used. This is voluntary for producers to announce.

When writing the thesis, there was no academical research to be found that would answer the
second sub-research question. This highlights the importance of the thesis. Therefore, for this
question a theoretical and empirical comparison is not possible. However, the results of the dog
food questionnaire were very comprehensive. During the research of the dog food
questionnaire, there was over 2,000 voluntary comments given (there was three voluntary
questions in the questionnaire). One of the voluntary questions was number 12: “Have you
experienced feelings of frustration when trying to buy suitable dry food for your dog? If YES,
you can give an example”. There were about 800 voluntary answers (over 50% of the people
who did the questionnaire). Most of the comments were referring to misleading marketing, poor
labelling and the limited opportunities to compare kibbles. Some of the comments can be found

in Table 13.
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Dog foods are often marketed as containing ingredients like lamb, for example, but when you
look at the back of the package, it says something like 50% animal products, of which only

8% is lamb, or sometimes no lamb at all. This is the case with many foods.

In brand X's dog food bag, it claims, "The product contains all essential nutrients in sufficient
amounts and the right proportions.” This claim is absurd, considering the food is mostly made

of grains.

1t’s challenging to find out the origin countries of the meats, and this is nearly impossible.

The packaging might say beef, but the meat-based products are mostly chicken.

The ingredient lists don't clearly explain the contents in plain Finnish. I don't know if the
meat is actual meat or if the entire animal, including bones, has been ground in. Additives

are listed in Latin, making them difficult to translate into Finnish.

The ingredient list text is small, not all contents are mentioned, and the quality varies.

Comparing the contents of different dog foods is almost an impossible task. Dry foods are

hard to compare because different brands present the information differently.

the kibble is.

It’s difficult for a layperson to understand the labels, for instance, what the actual meat content in

Table 13. Comments from the dry food questionnaire.

When making a purchase decision for new dry food, is
it typical for you to compare nutrient information?

m No Sometimes Yes

Figure 10. Consumers comparing dog foods.
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“Nutritional information is not
comparable with kibble
labelling, however 77% of
consumers are always
comparing  the  nutritional

information, when purchasing

kibbles.”



One very notable example from the Empirical Results are consumers habits to compare nutrition
information between the dry foods. Based on the dog food questionnaire, 77% of all people
reported that they always compare nutritional information and 18%, compares sometimes.
However, according to the interviewed professionals, the dog dry foods are not comparable.
This brings a huge disharmony, particularly when most of the consumers are not aware of the
fact that the nutritional information is not comparable. Therefore, it can be claimed that the lack
of supply chain transparency and traceability has led to the situation where consumers are
having a hard time finding relevant information about dry dog foods. There are many quality
concerns, marketing is seen as misleading, and comparing foods is seen challenging. In some

cases, consumers described it as an “impossible mission”.

5.3. The main-research question: How to create supply chain transparency to dog food

industry?

In today’s world, supply chain transparency in the dog food industry is at a poor level,
particularly when compared to the supply chain transparency of the human food industry.
However, a positive factor is that since transparency and traceability can be implemented in the
human food sector, it’s also possible to implement with feeds, pet foods and dog foods. In the
chapter Theoretical Perspective, there has been one very clear message: when ensuring safe
foods, legal requirements are the key. As an example, researchers Curto and Gaspar (2021),
Woguman et al. (2011), Bech-Larsen et al. (2008), Trienekens et al. (2012) and Luning,
Marcelis and Jongen (2002) have stated the importance of legal requirements when the goal is
to ensure safe foods. There were zero authors found that did not find the legal requirements

important when ensuring safety as part of supply chain transparency in the food industries.
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Legal requirements are key

for transparency and quality control

Authors

Claims that support the fact that legal requirements are key
for transparency and for food safety.

Curto & Gaspar. (2021)

In the food sector, the adoption of traceability systems is quite
slow and mostly to satisfy legal requirements. To prevent food
safety issues, new regulations have been developed to ensure
consumer trust and safe foods.

Woguman et al. (2011)

To safeguard consumers against any food hazards, there need
to be transparency embedded in the international institutional
context.

Bech-Larsen et al. (2008)

The adaptions of legislation and rules of labelling is highly
important, when talking about foods health attributes such as
quality facts, health claims, and regulations on health labelling.

Trienekens et al. (2012)

Regulatory Transparency provides compliance with public
policies and laws. This is particularly important regarding issues
like food safety and product requirements.

Luning, Marcelis and Jongen

(2002)

In the food sector, governments” main way to protect the public
health and safety is to monitor regulations and legislations.
Often governments are the one, for example, to set minimum
standards for safe and high-quality production of foods.

Table 14. Legal requirements are the base for safe foods and supply chain transparency.

5.3.1. The meaning of transparency for dog food consumers

When answering the research question How to create supply chain transparency to the dog food

industry? There needs to be a clear definition for the word “Transparency”, when the target

group is pet parents. Therefore, one aim of the thesis was to understand what the meaning and

value of transparency for pet parents is. It’s good to be aware that the word “Transparency”

means different things for individual consumers. As an example, Hubbell, Monaco and Lusk

(2023) have researched what transparency means for human food consumers, and what is the

important metrics of transparency’s characteristics.

The report by Hubbell, Monaco and Lusk (2023) has been a source of inspiration when writing

this thesis and aiming to understand what transparency means for dog food consumers. In this

thesis the meaning and most valued transparency characteristics were studied through
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interviews and a dog food questionnaire. Based on the research, Table 15 was made where there
are six most valuable transparency characteristics listed. Many of the top transparency

characteristics are also listed in the results of Hubbell, Monaco and Lusk (2023).

TOP Transparency factors for dog food
consumers and professionals

Vet (2024) vet nurse (2024) and animal care teacher
Dog Food Questionnaire (2024)

1. Complete list of ingredients and additives

2. Precise information of the quantities and ingredients used

3. Clear and easy language in the labels and descriptions

4. Nutrition information should be comparable

5. Country of origin

6. Clear and easy language in the labels and descriptions

Table 15. TOP Transparency characteristics for consumers and professionals of the dog

industry.

5.3.2. How are the most valuable transparency factors implemented in the human food

industry

With the results from dog food questionnaire and interviews, there was some concrete elements
of transparency to measure and compare. The aim was to understand what are the forcing
powers that have implemented transparency factors (that are valued by pet parents) in the human
food industry. Therefore, more interviews were made to the human food professionals, aiming
to understand how the transparency characteristics of Table 15 has been implemented in human
food industry. When a comparison to the human food industry was made, the focus was on the

meat-based ready meals, and professionals who have excpertice in those.

The questions that were presented to the human food professionals can be found in Annex 3.
Based on the interviews Table 16 was assembled. There are listed methods and reasons to ensure
the implementation of certain transparency elements with the meat-based ready meals of the

human food industry. There is also one column that points out legal points of the certain points,

65



if the regulation is also forcing companies in Finland to include the parctices that are mentioned

by professionals. This was collected, so it’s easier for the reader to gain an understanding of

the engagment between supply chain transparency, traceability and legislation.

Table 16. Ensuring transparency in the human’s meat-based food industry

Ensuring Quality
Number of| Practice from human food companies Legal notes (If there are also
Professional legal notes, related to the
field of the argument)
4&5 Good quality of products starts with making sure that
all raw materials are high quality.
4&5 Before procuring raw materials, clear quality
requirements for suppliers.
5 Risk assessment of the raw materials is the key for| Regulation (EC) No
quality. 178/2002: Article 14 &
Article 17.
Regulation (EC) No
852/2004: Regulation (EC)
No 852/2004: Annex 1.
Regulation (EC) No
853/2004: Article 4.
6 The professional emphasizes the strict guidelines and| Regulation (EC) No
regulations of the regulations and Finnish Food| 178/2002
Authority, which define strict limits for quality
control. Regulation (EC) No
852/2004
Regulation (EC) No
853/2004
6 Internal and external audits that target Food Industry | Regulation (EC) No
companies. The Finnish Food Authority also monitors| 852/2004: Article 5.
operations.
Regulation (EC) No
178/2002: Article 8.
Regulation (EC) No
853/2004: Article 4.
Listing of raw materials
4 Company A discloses all the raw materials used in| Regulation (EU) No
ready-made meals. 1169/2011 on Food
Information to Consumers.
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Finnish Food Authority:

Labelling Guidelines
4,6 Used ingredients are legally required to report in the| Regulation (EU) No
labels. 1169/2011 on Food
Information to Consumers.
Finnish Food Authority:
Labelling Guidelines.
Precise information of the quantities and
ingredients
4 The raw materials are listed in order of quantity. Regulation (EU) No
1169/2011 on Food
Information to Consumers.
Finnish Food Authority:
Labelling Guidelines.
4 If the product includes two different elements of the
same ingredient, those are counted together, as
summed quantity, in Company A.
Clear and easy language in labels and descriptions
4,6 The regulation of language forms is strictly| Regulation (EU) No
controlled, and everything stated on the package must| 1169/2011: Article 13.
be based on law and precise criteria.
Regulation (EC) No
e For example, if the product was named| 178/2002
"carrot mince," the producer is required to
state the percentage of both the mince and the | Regulation (EU) No
carrot. 1169/2011: Article 9
6 The professional emphasizes the strict guidelines and| Regulation (EU) No
regulations of the Finnish Food Authority, which| 1169/2011
define strict limits for packaging labels.
6 The Company B, chooses between additive codes and
terms, depending on consumer preferences. They
study preferences through ongoing consumer surveys.
Information of Nutrition
4,5,6 Information, regarding nutrients is legally monitored| Regulation (EU) No
and controlled 1169/2011
6 For example, if a label mentions protein, the product| Regulation (EU) No

must contain protein within the limits set by the
Finnish Food Authority.

1169/2011- - Annex XII

Regulation (EC) No
1924/2006
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5.3.3. Answering to: How to create supply chain transparency to the dog food industry?

Based on the research made in the thesis there are two key factors to build better level of supply
chain transparency as part of the dry dog food industry and to the entire pet food industry. The
first one is informing consumers and pet parents about the food safety risks that the lack of
transparency is engaged with. The second one is to improve legislation. Legislation needs to be
improved, to guide producers, but most importantly to protect consumers, end-customers and
pets. Informing pet parents is strongly engaged with the improved legislation, since to gain

more detailed and better legislation, there often needs to be pressure from variable stakeholders.

Therefore, as a result from this thesis, a strong recommend for more research is given and a
request for European Union and Finnish Food Authority: there should be new improved
regulations developed for feed and pet food industry. Now, the regulation is not protecting the
consumers or pets as it should be. It’s also for the producers’ benefit. As an example, there
would be a better opportunity for some producers to stand out from the mass, if implementing

high quality in the dog food products.

One of the most effective ways to provide information for consumers about the food products’
supply chains transparency and sourced ingredients are /abels in the packaging. In the EU-area
certificates are also trending and popular, particularly when those are presenting domesticity.
However, since the labeling and marketing claims of dog dry foods are loosely regulated,
certificates and claims based on premium quality have faded. Normal consumers can’t separate
those from the mass of huge selections and claims that can be considered “misleading”. It’s like

trying to buy fairtrade bananas, but all bananas have stickers on them.

There would great results if transparency and traceability were implemented in the dog food
industry. Now, it’s challenging for average consumers to make quality comparisons between
dry dog foods. This discrepancy might also decrease the quality of the market, because the
procurers with premium food are having a hard time standing out. Therefore, increasing
legislation would not only support the end-customers and pets, but the producers who are
willing to produce quality foods. Safe and quality foods are linked with increased price tags.
Producers can’t survive with the higher price tags, if consumers don’t know what information

is engaged with premium quality.
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5.4. Implications to practice

This thesis presents rare knowledge of supply chain transparency of dry dog foods where the
results might be very beneficial for consumers, but particularly for people who are monitoring
feed regulations. There are ten suggestions listed in Table 17 that summarize the most relevant

traceability lacks that could be improved with new improved regulations.

The result of the thesis helps dog food consumers to understand the industry better. The
humanization of pets has led to a trend where consumers are very eager to find the most suitable
and safe foods for their pets. To meet those wishes, supply chain transparency is mandatory.

When it comes to dog food producers, the thesis offers unique information of the consumer
desires. As an example, what consumers desire with regards to labeling, certificates, ingredients
or domesticity. To achieve the suggestions presented in Table 17, some pressure from variable

stakeholder groups is needed, and European Union level lobbying should probably be done.
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Table 17. Suggestions that would improve supply chain transparency in dog food industry

1. All dog dry foods should be labelled in dry weight, instead of fresh weight.
Then the nutritional information would be mostly comparable.

2. When multiple parts of one ingredient are used, there could also be the sum of
those announced. So, consumers don’t get confused about the amount of main
ingredients.

3. Country of origin should always be presented. Particularly with meat and meat
related products.

4. A complete list of ingredients and additives should be provided in the labels
of dog foods.

5. Precise information of the quantities and ingredients used in dog food. There
could be specific ingredients announced, instead of presenting the name of the
feed ingredient group.

6. The regulations should demand producers to present when ingredients are
being used from third countries.

7. The energy and protein values could always be declared (in dry weight).

8. If domestic certificates are used, there could be more detailed information
offered about the ingredients that are from the domestic country and what
ingredients are not.

9. Marketing statements should be more monitored as they are with human
foods. For example, there should be standards that need to be met when
statements such as “High in protein” or “lots of fresh meat” are presented.

10. Risk assessment tables and creating limit values for ingredients that are used

in dog foods. Those could be defined by the European Union. This would

benefit all the producers and the end customers.
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5.5. Limitations and suggestions for future research

This thesis has its limitations. There has been qualitative and quantitative research methods
used, however, the sampling might not be perfect. In the quantitative research, there were 1,462
enrolled answers, which is a remarkable amount. However, since the dog food questionnaire
was posted on dog themed Facebook-groups, it is possible that there were more “active dog
people” who pay more attention to their dog’s wellbeing than average dog food consumers.
The gender gap was also quite high, since 96 % of answers were given by women. Also, the
data did not offer perspectives from the dog food producers. The findings mostly highlighted

the consumer perspectives.

As part of the quantitative research method, six professionals were interviewed: Three
professionals from the human food industry and three professionals from the animal food
industry. The interviews were noted and analysed afterwards, however, there could have been
more professionals interviewed to gain more specific information. Also, all the interviewed
persons were operating in Finland, so the results are aligned particularly with Finnish culture,
environment and regulations. One notable part is also the neutrality of the author. The author
has aimed to be as neutral as possible when writing the thesis. However, all researchers are
individuals who might have some subconscious thoughts that can impact the perspectives

provided.

When writing this thesis, there has been difficulties to find information and similar research,
mostly because there is little research done. Or if there are, it’s not publicly published or easy
to be found. When considering that in 2023 the pet food market worldwide was as great as
147.3 billion dollars (Kumar and Sharma 2024) this can be considered very contradictory. Is it
responsible, to have such a huge market sector with such little regulation and impartial
research? Particularly, when this might lead to misguiding consumers and cause safety risks to
pets. The European Pet Food Industry has stated its concerns about the manufacturing and
marketing of pet food (Fediaf 2019). Improved regulation would be for the producers’,

consumers” and pet’s benefit.

There is a clear need for more research about supply chain transparency, traceability, and ways
to improve the safety of all pet foods. The small number of studies will also be increasingly
noticed and highlighted, because of the trend of humanizing pets. People are willing to spend
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money and time to find suitable dog foods for their pets. This increases the amount of people
who are seeking for information about the industry. In a nutshell, with more research and
increasing stakeholder demands the transparency can be increasingly implemented to the supply

chains and labels of the dog dry foods industry.
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Annex 1.

DOG FOOD QUESTIONARY

BACKROUND QUESTIONS

1. How old are you?

a. Under 18
b. 18-25

c. 26-35

d. 36-50

e. 51-65

f.  Over 65

g. Idon’t want to tell

2. Gender
a. Male
b. Female

c. Idon’t want to tell

3. What is your gross income?

a. Under 20 000 e/year
b. 20000 - 30 000 e/year
c. 30000 —45 000 e/year
d. 45000 —70 000 e/year
e. Over 70 000 e/year

f.  Idon’t want to answer

4. Educational level
a. Primary school
b. High school
c. Vocational education

d. University of applied sciences
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e. University

5. Are you first-time dog owner?
a. Yes

b. No

6. How many dogs are in your household?
a. 1Dog
b. 2dogs
c. More than 2 dogs

7. What do you think about the claim: “Dog is a member of the family”
(1 =Disagree 2 = Somewhat disagree 3 = Neutral 4 = Somewhat agree 5 = Completely

agree)

8. What describes the role of your dog the best?
a. Companion dog
b. Hobby companion
c. Work companion
d. Family member

e. Something else

9. What is the size of your dog?
a. Small, under 10kg
b. Middle size, 10-20kg
c. Big, over 20kg
d. TIhave different sizes of dogs

QUESTIONS ABOUT DOG FOODS

10. What percentage of your dog's diet consists of kibble/dry food?

a. 100%
b.  75% - 100%
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c. 50-75%
d.  Under 50 %
e. My dog does not eat kibbles.

11. Have you experienced feelings of frustration when trying to buy suitable dry food for
your dog? a. Yes
b. No

12. If you answered YES to the previous question, you can provide examples here.

13. If you have had difficulties finding suitable food for your dog, what is the most common

"problem" with different dry foods?

a. The food is not absorbed

b. The food is not palatable

c. The food causes skin problems

d. The food causes flatulence or other stomach issues Constipation, diarrhea, or other

bowel-related problems
e. The food causes weight gain
f.  We have not encountered any problems finding suitable food

g. Other:

14. Where do you buy dog food?

a. QGrocery store
b. Online store
c. Specialty store (examples of specialty stores are Musti & Mirri or Peten

koiratarvike)

d. Other

15. Have you incurred additional veterinary costs because of incorrect feeding? a. Yes

b. No

CHARASTERISTICS OF “KIBBLE” THAT AFFECTS THE PURCHASE DECISIONS
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16. How much does your dog's activity level affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly) 17.
How much does price affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly) 18.
How much does brand affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)
19. How much does the domestic origin of the meat affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)
20. How much do domestic sources of carbohydrates affect your purchase decision? (for

example, carbohydrate sources include potatoes and rice)

(1 = Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly) 21.
How much does the country of origin of the food affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)
22. How important is it to you that the food is manufactured in Finland?

(1 = Not important; 2 = Slightly important; 3 = Neutral; 4 = Important; 5 = Very

important)

23. How much does the availability of a complete list of ingredients and additives affect

your purchase decision?

(1 = Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)
Information on the "complete" list of ingredients and additives serves as a measure

of both brand and manufacturer transparency for consumers.

24. How much does precise information on the quantities of ingredients used affect your

purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)
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25. How much does a description of the ingredients in plain language affect your purchase

decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

26. How much do precise details on nutrients affect your purchase decision?

(Examples of nutrient information include Calcium and Crude Protein)
(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

27. When making a purchase decision for new dry food, is it typical for you to compare

nutrient information?

(1 No
(2 Yes

(3 Sometimes
28. How much does the amount of protein affect your purchase decision?
(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

29. How much does the amount of meat affect your purchase decision?
(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly) 30.
How much does the amount of fat affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

31. How much do recommendations, e.g., from a friend, salesperson, or breeder, affect your

purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

32. How much does information related to allergies affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly) 33.
How much does grain-free status affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

34. How much does the quality of the ingredients affect your purchase decision?
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(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

35. How much does the appearance of the packaging affect your purchase decision?
(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

36. How much do certificates and other quality claims affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly) 37.
How much does environmental friendliness affect your purchase decision?

(1 =Not at all; 2 = Somewhat; 3 = Neutral; 4 = Affects; 5 = Affects greatly)

OTHER QUESTIONS

38. Would you be willing to pay more for food if it contained meat instead of meat meal?
(Meat meal = animal-derived powder made from by-products of one or more animal

species, produced in a processing plant.)

39. Have you experienced concerns about the  quality of raw
materials in dry dog food?
a. Yes
b. No

c. Time to time

40. What are the most important factors for you when buying dog food?

41. Do you have any other comments or thoughts regarding dog dry food? If so, what are
they?

Thank you for your time and answers!
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Annex 2.

1. If you could decide, which labels should be mandatory on all packages of dry dog food?

2. What do you think is particularly misleading in dog food labelling?

3. What do you consider the most essential information to know about dog food to make the

right purchasing decision?

4. Can you think of anything particularly positive about dry dog food or its labelling?

5. Allergy foods o How do you define allergy food?

What should consumers know about allergy foods? / What are the most essential

things that consumers should be informed about if allergy food is needed?

6. Is there anything else related to the topic that comes to mind, which I did not think to ask?

If so, what?

Annex 3.

1. How is the good quality of the products ensured?

If some products are of higher quality than others, how is this communicated to

customers?

2. Is it mandatory under Finnish law to disclose all ingredients or additives used in meat

products?

3. Ifyes, with what level of detail? If no, what criteria have you used for disclosing them,

and why?
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4. On what basis do you disclose the exact amounts of the ingredients used or choose not
to inform? Are there any legal criteria related to disclosing the amounts of ingredients

used, or is the company responsible for this?

5. How do you control the language used on packaging and labels? Easily understandable
words and clear text are an important means of transparency for consumers. How do

you ensure this is achieved?

6. There is Figure presented below, how are those transparency elements ensured, if those

have not been discussed yet?

TOP Transparency factors for dog food
consumers and professionals

Vet (2024) Vet Nurse (2024) and animal care teacher
Dog Food Questionary (2024)

1. Complete list of ingredients and additives

2. Precise information of the quantities and ingredients used

3. Clear and easy language in the labels and descriptions

4. Nutrition information should be comparable

5. Country of origin

6. Clear and easy language in the labels and descriptions
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