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The pet food industry in 2024 is at a pivotal juncture, marked by transformative advancements in sustainability, 

nutritional science, and consumer-centric innovation. This review explores emerging trends that redefine pet nutrition, 

including the integration of alternative protein sources such as insects, algae, and yeast to address environmental and 

ethical challenges. The growing emphasis on eco-friendly manufacturing practices, such as the adoption of 

biodegradable packaging and local ingredient sourcing, reflects an industry-wide commitment to sustainability. 

Advances in functional nutrition are highlighted, showcasing products tailored to support gut health, joint care, and 

mental well-being, driven by breakthroughs in understanding the gut-brain axis. Technological innovations, including 

AI-driven formulation, DNA-based diet personalization, and precision fermentation, are enhancing product quality 

and sustainability. The rise of vegan and plant-based pet diets, alongside evolving consumer preferences for 

transparency and premium offerings, underscores a shift toward ethical and health-conscious consumption. This 

paper critically examines these developments, their market implications, and identifies avenues for future research to 

support industry growth and innovation. 
 

Keywords: sustainability; alternative proteins; functional nutrition; technology; consumer 

trends. 
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Индустрия кормов для домашних животных в 2024 году переживает переломный момент, 
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инноваций, ориентированных на потребителя. В данном обзоре рассматриваются новые тенденции, 

которые пересматривают концепцию питания домашних животных, включая интеграцию 

альтернативных источников белка, таких как насекомые, водоросли и дрожжи, для решения экологических 

и этических проблем. Растущее внимание к экологичным методам производства, таким как использование 

биоразлагаемой упаковки и поиск местных ингредиентов, отражает стремление всей отрасли к 

устойчивому развитию. Отмечаются достижения в области функционального питания, 

демонстрируются продукты, предназначенные для поддержания здоровья кишечника, ухода за суставами и 

психического благополучия, что обусловлено прорывами в понимании оси «кишечник-мозг». Технологические 

инновации, включая разработку рецептур на основе искусственного интеллекта, персонализацию рациона 

на основе ДНК и прецизионную ферментацию, повышают качество и устойчивость продукции. Рост 

популярности веганских и растительных диет для домашних животных, наряду с развивающимися 

потребительскими предпочтениями в отношении прозрачности и премиальных предложений, 

подчеркивает сдвиг в сторону этичного и заботящегося о здоровье потребления. В данной статье 

критически рассматриваются эти изменения, их последствия для рынка и определяются направления 

будущих исследований для поддержки роста и инноваций в отрасли. 

 

Ключевые слова: устойчивое развитие, альтернативные белки, функциональное питание, 

технологии, потребительские тренды. 
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Үй жануарларына арналған тамақ өнеркәсібі 2024 жылы тұрақтылық, тамақтану ғылымы және 

тұтынушыға бағытталған инновациялардағы революциялық жетістіктермен ерекшеленетін құбылу 

нүктесінде тұр. Бұл шолуда қоршаған орта мен этикалық мәселелерді шешу үшін жәндіктер, балдырлар 

және ашытқылар сияқты баламалы ақуыз көздерін біріктіруді қоса, үй жануарларының тамақтануын 

қайта анықтайтын дамып келе жатқан тенденциялар қарастырылады. Биологиялық ыдырайтын 

қаптамаларды пайдалану және жергілікті ингредиенттерді алу сияқты тұрақты өндіріс әдістеріне 

назардың артуы саланың тұрақтылыққа деген адалдығын көрсетеді. Функционалды тамақтанудағы 

жетістіктерді атап өтеді, ішек-ми осін түсінудегі жетістіктерге негізделген ішек денсаулығын, бірлескен 

күтімді және психикалық әл-ауқатты қолдауға арналған өнімдерді көрсетеді. Технологиялық инновациялар, 

соның ішінде AI негізіндегі формулаларды әзірлеу, ДНҚ негізінде диетаны жекелендіру және дәл ашыту өнім 

сапасы мен тұрақтылығын жақсартады. Үй жануарларына арналған вегетариандық және өсімдік 

негізіндегі диеталардың танымалдылығының артуы, сонымен қатар тұтынушылардың мөлдірлік пен 

премиум ұсыныстарға деген бейімділіктерінің дамуы этикалық және денсаулықты сақтауға бағытталған 

тұтынуға қарай ауысуды көрсетеді. Бұл мақала осы өзгерістерді, олардың нарыққа әсерін сыни тұрғыдан 

қарастырады және саладағы өсу мен инновацияны қолдау үшін болашақ зерттеу бағыттарын анықтайды. 
 

Негізгі сөздер: тұрақты даму, альтернативті белоктар, функционалдық тамақтану, 

технологиялар, тұтынушылық тенденциялар.  
 

Introduction 

The pet food industry has evolved from 

merely addressing nutritional basics to becoming a 

sophisticated market, closely mirroring human 

food trends. This transformation is underpinned by 

an increased focus on sustainability, health 

consciousness, and technological innovation. In 

2024, pet owners are more informed and discerning 

than ever, driving demand for products that 

prioritize ethical sourcing, functional nutrition, and 

environmental stewardship [1]. Key industry 

innovations include the adoption of alternative 

proteins such as insects, algae, and plant-based 

sources, which not only reduce environmental 

impact but also offer high nutritional value [2]. 

Sustainable practices, including biodegradable 

packaging and localized ingredient sourcing, are 

further reshaping the sector. Concurrently, 

advancements in nutritional science have led to 

functional pet foods that target specific health 

mailto:rishavvet42@gmail.com


 

Алматы технологиялық университетінің хабаршысы. 2024. №4. 

 

 

 
134 

concerns, such as digestive health, joint mobility, 

and mental well-being, often leveraging insights 

from the gut-brain axis. Technological 

breakthroughs, particularly in AI-driven 

formulations and DNA-based dietary 

personalization, are enabling precise nutritional 

solutions tailored to individual pets [3,4]. These 

advancements reflect a growing trend toward 

customization, with premium offerings catering to 

pets’ specific dietary and health needs. Despite 

economic challenges, many consumers remain 

willing to invest in such high-quality products, 

while others turn to affordable private-label 

options. 

This review examines these dynamic trends 

and their implications, providing a comprehensive 

analysis of how sustainability, precision nutrition, 

and personalization are driving the industry's 

growth. By integrating insights from the latest 

market data and academic studies, this paper 

highlights the challenges and opportunities shaping 

the future of pet food innovation. 

Alternative Proteins: A Sustainable 

Solution 

The inclusion of alternative protein sources 

such as insects, algae, yeast, and plant-based 

ingredients is revolutionizing the pet food 

market[4]. These novel proteins not only meet the 

growing demand for sustainability but also offer 

significant nutritional advantages. As pet owners 

become more environmentally conscious, they are 

increasingly inclined to choose pet foods made 

from alternative proteins, which align with ethical 

sourcing and sustainable practices. Moreover, 

these protein sources contribute to reducing the 

environmental footprint of pet food production, as 

they require less land, water, and other resources 

compared to traditional animal-based proteins like 

beef or chicken[5.6]. 

 
 

Table1: Protein Sources and Their Impact 
 

Protein 

Source 
Environmental Impact Nutritional Benefits Examples 

Insects 
Low water and land use, reduced 

greenhouse gas emissions 

High-quality protein, essential amino 

acids, and micronutrients 

Black soldier fly meal, 

cricket protein 

Algae 
Carbon-negative production, 

efficient resource use 

Rich in omega-3 fatty acids, 

antioxidants, and trace minerals 

Algal oil-infused products, 

spirulina supplements 

Yeast 
Contribution to circular economy, 

low ecological footprint 

Immune-enhancing properties, high 

in B-vitamins and minerals 

Yeast-based treats, functional 

pet food additives 

Plant-

based 

Reduced greenhouse emissions, 

lower resource consumption 

High fiber content, antioxidants, 

plant proteins 

Legume-based kibbles, pea 

protein formulations 

 

Sustainability Initiatives 

Packaging Innovations 

The demand for sustainability within the pet 

food industry has been particularly evident in the 

area of packaging [7,8]. With an increasing 

awareness of environmental issues, consumers are 

pushing for products that reflect eco-conscious 

practices. Consequently, packaging innovations 

that are recyclable, biodegradable, and upcycled 

are becoming more common as industry standards, 

reshaping the way pet food manufacturers 

approach their product designs and materials [9]. 

These initiatives not only reduce the environmental 

footprint of pet food packaging but also align with 

broader global sustainability goals [10,11]. 

 
Table 2. Key Sustainability Practices and Their Impacts 

 

Sustainability Practice Description Impact 

Biodegradable Packaging 
Materials that naturally 

decompose over time 

Reduces landfill waste, 

mitigates plastic pollution 

Upcycled Ingredients 
Repurposing by-products 

from food processing 

Minimizes resource wastage, 

promotes circular economy 

Locally Sourced Ingredients 
Sourcing ingredients from 

regional producers 

Reduces supply chain 

emissions, supports local 

economies 
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These sustainability initiatives not only 

reflect a shift toward environmental responsibility 

but also resonate with the growing consumer base 

that prioritizes sustainability in their purchasing 

decisions. As the pet food market continues to 

evolve, these innovations will play a crucial role in 

shaping the industry's future, driving both 

economic and environmental benefits. 

Functional Nutrition 

Growing Demand 

Functional pet foods, which target specific 

health concerns, are gaining significant traction in 

the pet food market [12.13]. With pet owners 

becoming increasingly aware of the importance of 

personalized care for their animals, there is a rising 

demand for foods designed to address particular 

health needs such as gut health, joint mobility, and 

mental wellness [13]. These products are no longer 

seen as luxury items but are regarded as essential 

components of maintaining long-term pet health. 

Pet foods enhanced with ingredients targeting these 

issues are especially popular as consumers seek to 

improve their pets' quality of life by managing or 

preventing common health issues through diet. 

Functional pet foods typically contain a variety of 

specialized ingredients that target distinct 

physiological areas [14,15] . These include 

probiotics and prebiotics for digestive health, 

glucosamine and omega-3 fatty acids for joint 

support, and adaptogens or calming herbs for 

mental wellness [16,17]. Such formulations are 

often marketed as a way to provide pets with a 

holistic approach to health, addressing both 

physical and behavioral needs [18]. 

The Gut-Brain Axis 

Emerging research into the gut-brain axis is 

driving the development of pet foods that address 

both physical and mental health. The gut-brain axis 

refers to the biochemical signaling that takes place 

between the gastrointestinal tract and the central 

nervous system, influencing mood, behavior, and 

cognitive function [19,20]. Studies in human 

nutrition have demonstrated that gut health can 

directly impact mental well-being, and this 

knowledge is now being translated into pet food 

formulations. 

Early-stage trials are exploring how 

probiotics, prebiotics, and other gut-friendly 

ingredients can not only support digestion but also 

enhance behavioral health in pets [21]. This could 

lead to future pet food innovations that integrate the 

latest findings from human nutritional science to 

improve the physical and psychological health of 

animals. As the understanding of this connection 

deepens, pet food manufacturers may increasingly 

incorporate gut-health-focused ingredients 

designed to promote a healthier, more balanced pet 

mind and body. 

 
Table 3. Key Functional Health Areas and Their Ingredients 
 

Health  

Focus 
Key Functional Ingredients Benefits Product Examples 

Gut Health Probiotics, prebiotics 
Improves digestion, boosts immunity, 

supports overall gut health 

Probiotic kibble, digestive 

health chews. 

Joint Health 
Glucosamine, omega-3 fatty 

acids 

Enhances mobility, reduces 

inflammation, relieves pain 

Joint health chews, omega-3 

infused kibble. 

Mental 

Wellness 
Adaptogens, calming herbs 

Reduces stress, promotes balanced 

behavior, improves cognitive function 

Herbal-infused soft chews, 

calming supplements 

Technological Advancements in Pet 

Nutrition 

Precision Nutrition 

Technological advancements are reshaping 

the landscape of pet nutrition, enabling more 

personalized and sustainable approaches to feeding 

pets [22,23]. Precision nutrition, driven by 

innovations such as DNA testing, artificial 

intelligence (AI), and precision fermentation, is 

revolutionizing how pet foods are formulated 

[23,24]. These advancements not only aim to 

improve the quality of pet food but also to enhance 

its efficiency and sustainability, ensuring that pets 

receive optimal nutrition tailored to their specific 

needs. 
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Table 4. Key Technological Applications in Precision Nutrition 

 

Technology Application Example 

DNA Testing 
Personalized dietary 

recommendations 

Tailored breed-specific diets that meet 

individual health needs 

AI (Artificial 

Intelligence) 
Automated food formulation 

AI-driven recipe development for customized 

diets 

Precision 

Fermentation 
Sustainable protein production 

Lab-grown meat alternatives that replicate 

animal protein 
 

These technologies are driving a shift towards 

more personalized, sustainable, and ethical pet 

nutrition. As they continue to evolve, they will likely 

contribute to the development of pet food products 

that not only meet the specific health needs of pets but 

also align with broader sustainability and animal 

welfare goals. 

Rise of Vegan and Plant-Based Diets 

The vegan pet food market has witnessed 

remarkable growth and is projected to continue 

expanding at an annual rate of 12% [25,26]. This 

surge is largely driven by ethical considerations 

regarding animal welfare and increasing consumer 

awareness of environmental sustainability [27,28] . 

As more pet owners look for alternatives to traditional 

meat-based diets, plant-based and vegan options are 

emerging as key segments within the broader pet food 

market [29] . These diets are not only seen as a way 

to align with ethical values but are also viewed as 

sustainable alternatives to the environmental 

challenges posed by conventional animal farming. 

 
 

Table 5. Key Types of Vegan and Plant-Based Diets 
 

Diet Type Primary Ingredients Nutritional Considerations 

Vegan Lentils, chickpeas, grains 
Must ensure complete protein profiles and 

adequate amino acid profiles [30] 

Flexitarian 
Plant-based ingredients with 

limited meat 

Balancing sustainability and nutrition with 

reduced animal-based protein [31] 

 

Consumer Behavior Shifts 

Consumer behavior in the pet food market is 

undergoing a significant transformation, largely 

influenced by economic factors, evolving values, 

and an increasing demand for transparency in 

sourcing and ethics [32,33]. As the pet food market 

becomes more diverse, consumers are exhibiting 

divergent preferences, leading to the rise of two 

distinct trends: one that prioritizes budget-

conscious choices and another that leans toward 

premium, personalized products [34] . This dual 

trend reflects both economic pressures and a 

growing interest in personalized care for pets. 

Budget-Conscious Choices 

In response to economic uncertainty and 

rising living costs, many pet owners are turning to 

more affordable private-label products. These 

budget-conscious consumers are increasingly 

seeking cost-effective options without 

compromising on the basic nutritional needs of 

their pets [35[. Private-label brands, which offer 

similar quality to established branded products at 

lower prices, are gaining popularity among 

consumers who want to reduce spending without 

sacrificing the essential components of a pet’s diet. 

Retailers are expanding their offerings of private-

label pet foods to cater to this growing demand. 

These products typically emphasize the core 

requirements for pet nutrition, focusing on 

ingredients that meet the basic needs of pets while 

keeping costs low [36]. While these products may 

not always feature the innovative or functional 

ingredients found in premium options, they provide 

a viable alternative for consumers with limited 

budgets. The growth of private-label brands 

underscores the importance of affordability in 

shaping consumer purchasing decisions, especially 

during periods of economic stress. 

Premium Product Interest 

On the other end of the spectrum, there is a 

growing consumer interest in premium, 

personalized pet foods that promise higher-quality 

ingredients and tailored nutritional benefits [37]. 

Driven by a desire for optimal health outcomes for 

their pets, many owners are willing to invest in 

products that offer enhanced functionality, such as 

foods that target specific health concerns (e.g., joint 

health, gut health, mental wellness). These 
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products are often marketed as "premium" due to 

their superior ingredients, ethical sourcing, and 

technological advancements in formulation, such 

as DNA-based dietary recommendations and 

personalized nutrition. Consumers are also 

increasingly prioritizing transparency and ethical 

claims when selecting premium pet foods. They 

seek assurances that the ingredients used in their 

pets' diets are responsibly sourced, free from 

harmful additives, and produced in 

environmentally sustainable ways. The growing 

focus on ethical production practices—ranging 

from cruelty-free sourcing to environmentally 

friendly packaging—reflects a broader societal 

shift toward more conscious consumption. These 

premium products not only promise superior health 

benefits but also align with the values of consumers 

who are more informed and concerned about the 

ethical implications of their purchases. 

Transparency and Ethical Claims 

Transparency has become a key factor in 

driving consumer purchasing decisions. Pet owners 

are increasingly demanding information about the 

sourcing, sustainability, and ethical practices behind 

the products they buy [38]. Labels that emphasize 

traceability, ethical sourcing, and certifications such 

as organic or fair trade are particularly attractive to 

consumers who wish to make more informed and 

responsible purchasing decisions. This trend is 

reshaping the pet food industry, with manufacturers 

placing greater emphasis on clear, honest marketing 

that highlights their commitment to sustainability and 

animal welfare. The shift in consumer behavior, from 

seeking affordable options to investing in 

personalized, ethically produced foods, highlights the 

evolving nature of the pet food market. As economic 

pressures fluctuate, pet owners are finding a balance 

between cost and quality, opting for private-label 

brands when necessary while simultaneously 

embracing premium offerings that align with their 

values and desire for optimal pet care. 

Challenges and Future Directions 

As the pet food industry continues to evolve, 

several challenges must be addressed to ensure the 

sustainability and growth of the sector. These 

challenges range from supply chain disruptions to 

regulatory hurdles surrounding the use of novel 

ingredients. However, they also present 

opportunities for innovation and advancement, 

particularly in the areas of alternative proteins and 

functional pet foods. 

Supply Chain Disruptions 

The pet food industry, like many others, has 

faced significant supply chain disruptions in recent 

years, exacerbated by global events such as the 

COVID-19 pandemic, geopolitical tensions, and 

extreme weather conditions [38, 39]. These 

disruptions have resulted in ingredient shortages, 

rising costs of raw materials, and delays in 

production timelines. As pet food manufacturers 

rely on a complex network of global suppliers, any 

disruption to the supply chain can have far-

reaching consequences on product availability and 

prices [40]. The volatility in the supply of key 

ingredients, such as meat, grains, and specialized 

supplements, has forced companies to explore 

alternative sources and consider more resilient, 

localized supply chains to mitigate future risks. 

Regulatory Hurdles for Novel Ingredients 

Another significant challenge is the 

regulatory landscape surrounding the use of novel 

ingredients, particularly those derived from 

alternative proteins like insects, algae, and 

precision fermentation [40]. While these 

ingredients offer promising solutions in terms of 

sustainability and nutritional value, their approval 

for use in pet foods is subject to stringent 

regulations that vary by region. In many countries, 

the use of novel proteins in animal feed and pet 

food is closely regulated to ensure safety and 

nutritional adequacy. For example, insects are still 

not widely recognized as a standard ingredient in 

pet food in certain markets, despite their proven 

benefits as a sustainable protein source. Navigating 

these regulatory hurdles requires significant 

investment in research, testing, and collaboration 

with regulatory bodies to ensure the safety and 

efficacy of these new ingredients. 

Scalability of Alternative Proteins 

While alternative proteins offer a promising 

solution to the environmental challenges posed by 

traditional animal farming, one of the key obstacles 

to their widespread adoption is scalability. Many 

alternative protein sources, such as insects, algae, 

and plant-based proteins, require specialized 

production processes that are not yet fully 

optimized for large-scale manufacturing. Ensuring 

that these proteins can be produced in sufficient 

quantities to meet the growing demand for 

sustainable pet food is a complex challenge. Future 

research should focus on improving the scalability 

of these production methods to ensure that they can 

be commercially viable without compromising 

their sustainability benefits. This may involve 

advancements in biotechnology, more efficient 

farming practices for insect and algae production, 

and innovative supply chain solutions to reduce 

costs and improve efficiency. 

Exploring New Health Benefits 
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As the pet food market becomes increasingly 

focused on functional nutrition, there is significant 

potential for future research to explore new health 

benefits and address emerging pet health concerns. 

The growing interest in the gut-brain axis, for 

example, offers an exciting area for innovation, as 

research suggests that the health of the gut 

microbiome is closely linked to various aspects of 

mental and physical well-being. Developing 

functional foods that enhance both the physical and 

behavioral health of pets could revolutionize pet 

care and nutrition. Additionally, further research 

into the role of specific nutrients and supplements 

in preventing chronic diseases, such as arthritis, 

obesity, and cognitive dysfunction, will continue to 

shape the next generation of pet food products. 

Conclusion 

The pet food industry is poised for 

significant growth, driven by advancements in 

sustainability, precision nutrition, and 

technological innovation. However, challenges 

such as supply chain disruptions, regulatory 

obstacles, and the scalability of alternative proteins 

must be addressed to ensure that the industry can 

meet the increasing demand for ethical, 

sustainable, and personalized pet food products. 

Future research will play a critical role in 

overcoming these challenges, enabling the 

development of new ingredients, formulations, and 

manufacturing processes that will help shape the 

future of pet nutrition. 
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