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Abstract 

This chapter critically evaluates the significant challenges encountered by the dairy 

industry in Pakistan between 2013 and 2023. Despite being a leading dairy powerhouse, 

boasting expansion and improvements over the last decade, the industry has faced 

numerous substantial obstacles that have hindered its progress. This chapter provides 

an in-depth examination of these constraints and their subsequent impact on the 

industry’s performance, profitability, and competitive environment. It anticipates and 

addresses potential future challenges, such as antibiotics and Aflatoxins, considerations 

for ẞ-casein protein, introducing dairy animals with high genetic potential, and drivers of 

operating costs. These findings offer a rich reservoir of knowledge for policymakers, 

industry leaders, and researchers in this sector. The chapter also proposes potential 

approaches to these challenges to improve the industry’s outlook. 
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1. Introduction 

Pakistan's agricultural economy thrives on the critical contribution of the dairy sector, 

which has noticeably catalyzed substantial growth in agricultural output. Firmly 

embedded as a cornerstone in the economic structure, this industry offers financial 

assistance, vital income streams for rural residents, and ample job opportunities [1]. 

Striking figures from the Pakistan Bureau of Statistics indicate that the livestock sector, 

including dairy, will constitute roughly 60% of total agricultural production by the year 

2020 [2]. Worldwide, Pakistan holds the fourth position in dairy production, as evidenced 

by its significant consumption of fresh milk, comprising 97% of total intake, while the 
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remaining 3% is pasteurized milk [3]. Recent government intervention underscores the 

significance of dairy farming, supporting small farmers' livelihoods [4]. Among over 8 

million rural households engaged in livestock, small-scale farmers grapple with 

challenges linked to shifting climate [5]. Addressing the need for increased animal 

protein, dairy development projects target enhanced productivity through 

crossbreeding with high-yielding varieties [6]. 

This chapter is dedicated to identifying the challenges encountered by the dairy 

industry in Pakistan from 2013 to 2023 and proposing potential solutions to these issues. 

The objective is to highlight the primary restrictions that have hampered the country's 

dairy industry's growth and development over this period. This chapter will also provide 

an assessment of the current situation of the dairy business and highlight potential 

possibilities for future expansion. 

2. General Characteristics of Dairy Farming 

In the context of Pakistan, the private sector predominantly participates in urban and 

rural dairy farming across varying scales. However, the prevailing perception of the 

sector portrays it as fragmented and oriented towards subsistence. Except for a handful 

of peri-urban establishments, the bulk of dairy production occurs within integrated crop-

livestock systems. Existing research primarily classifies farms based on geographical 

location and herd magnitude, delineating four key principal milk production systems: 

smallholder subsistence, smallholder market-oriented, rural commercial, and peri-urban 

[7]. They are described in the sections that follow: 

2.1. Smallholder subsistence system 

Rural locales harboring micro-farmers devoid of significant milk market access 

contribute milk at an economically frugal rate tailored to familial requisites. An 

archetypical subsistence entity encompasses a trinity of buffalo specimens. Eliciting an 

average bovine milk yield of 3 liters daily, this modality routinely hinges on non-

monetary assets, notably kin-owned land, and labor, as pivotal constituents 

underpinning dairy production endeavors within these households. This category 

encapsulates 70% of smallholder milk producers [8].  

2 
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2.2. Smallholder market-oriented system 

In this context, farmers possess direct access to a dairy market, fostering a proclivity for 

heightened production beyond familial needs. The elemental structure of this 

production scheme entails a family-owned collective of five buffaloes. This assembly 

comprises a male calf, one or potentially two female followers, and three mature 

female specimens [9]. Milk is marketed through numerous routes, through direct sales to 

nearby local shops, and transactions with intermediaries or agents employed by milk-

handling businesses [10]. 

2.3. Rural commercial system 

Milk is brought twice daily to the market. The principal expenditures within this 

framework involve hired labor, animal housing, veterinary care, animal feed, water 

supply, electricity expenditures, and the cost of milk transportation. Milk is supplied 

directly to municipal retailers or through annual contracts with intermediaries. Recent 

breakthroughs within the dairy sector have spurred sure forward-thinking farmers to 

amplify their investments in milk production. However, these progressive initiatives 

represent a mere fraction, touching only 1% of  United States dairy farms [11]. On 

average, milk yield per cow is 10 liters each day.  

2.4. Peri-urban system 

Peri-urban production unfolds within expansive marketable enterprises on the fringes of 

key urban centers. These establishments maintain conservation herds spanning a range 

of ten to 200 head, typifying an average of 50 animals. Predominantly, these herds 

comprise 90 percent buffalo and 10 percent cows [12]. Milk transportation to the 

market transpires twice daily. The milk supply mechanism encompasses two avenues: 

direct provision to local municipal retailers or execution via yearly contractual 

agreements with intermediaries [13]. A visual representation of milk production across 

diverse manufacturing systems is illustrated in Figure 1.  
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Figure 1: Milk production from various manufacturing systems 

 

3. Trends in Milk Production 

The provided Table 1 offers insights into the milk output across various animal species, 

represented in thousand tons, spanning the years from 2013-14 to 2021-22. The total milk 

production increased from 50,990 to 65,745 thousand metric tonnes during this time. 

More cow and buffalo milk contributed to the majority of this increase. Goat and sheep 

milk remained the same, but camel milk slightly increased, as shown in Table 1, while 

Figure 2 graphically illustrates the anticipated milk output from 2013-2023. 

4. Trends in Milk Consumption 

Table 2 delineates human milk consumption in thousand tons and the corresponding 

milk consumption of various livestock species for each year from 2013-22. Human milk 

consumption witnessed a gradual upsurge, ascending from 41,133 thousand tons in 

2013–14 to 52,996 thousand tons. The graphic depiction of estimated human milk 

consumption is presented in Figure 3.  
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Table 1: The expected milk production for the years 2013-22 in 000 tonnes 

Species 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 

Cow 18,027 18706 19412 20143 20,903 21,691 22,508 23,357 24,238 

Buffalo 31,252 32,180 33137 34122 35,136 36,180 37,256 38,363 39,503 

Sheep 38 38 39 39 40 40 41 41 42 

Goat 822 945 867 891 915 940 965 991 1018 

Camel 851 862 873 885 896 908 920 932 944 

Milk Gross 

Production 

50,990 52,632 54,328 56,080 57,890 59,759 61,690 63,684 65,745 

Source: An Economic Survey of Pakistan (2013-2022) 

 

 

 

Figure 2: A graphical illustration of projected milk output for the years 2013-22 

Source: Pakistan Economic Survey 
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Table 2: The estimated human milk consumption from 2013 to 22 000 tonnes 

Species 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 

Cow 14,421 14,956 15,529 16,115 16,722 17,353 18,007 18,686 19,390 

Buffalo 25,001 25,744 26,510 27,298 28,109 28,944 29,805 30,691 31,603 

Sheep 38 38 39 39 40 40 41 41 42 

Goat 822 845 867 891 915 940 965 991 1018 

Camel 851 862 873 885 896 908 920 932 944 

Milk (Human 

Consumption) 

41,133 42,454 43,818 45,227 46,682 48,185 39,737 51,340 52,996 

Source: An Economic Survey of Pakistan (2013-2022) 

 

 

 

 

 
 

Figure 3: A graphical illustration of estimated human milk consumption in the years 2013-22 

Source: Pakistan Economic Survey 
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5. Livestock Population 

Table 3 demonstrates an increase in cattle and buffalo farming, with respective shares 

rising to 53.4% and 43.7%, respectively. Goat farming increased dramatically to 82.5%, 

while sheep farming stayed steady at 30%. Figure 4 provides additional information on 

the increased number of cattle between 2013 and 2022. 

 

Table 3: Cattle population (2013-2022) in percentage 

Species 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 

Cattle  39.7 41.2 42.8 44.4 46.1 47.8 49.6 51.5 53.4 

Buffalo 34.6 35.6 36.6 37.7 38.8 40.0 41.2 42.4 43.7 

Sheep 29.1 29.4 29.8 30.1 30.5 30.9 31.2 31.6 31.9 

Goat  66.6 68.4 70.3 72.2 74.1 76.1 78.2 80.3 82.5 

Source: Pakistan Economic Survey (2013-22). This statistic is based on the inter-census rate of 

growth of livestock censuses conducted in 1996 and 2006. 
 

 

Figure 4: A graphical representation of the Livestock population from 2013 to 2022 
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6. Issues Regarding the Dairy Industry 

Pakistan's dairy sector ranks fifth globally, generating a production volume of $26 billion 

across urban and rural areas [14]. Despite a growing population and rising domestic 

consumption, the milk output exceeds the population's demands. The daily shortage of 

milk in Karachi alone is approximately four million liters, and the demand and supply 

gap is projected to reach 3.6 billion liters by 2015 [15]. The rationale behind this 

phenomenon is rooted in the fact that the yearly rise in milk production cannot match 

the concurrent 3% expansion in both per capita consumption and human population. 

While milk production has indeed seen an uptick over time, this growth is attributed not 

to enhanced productivity per individual animal but rather to a surge in the overall 

count of animals [16]. The dairy industry's low productivity can be attributed to several 

factors, such as inadequate genetic resources, delayed puberty, suboptimal feed 

availability, high incidence of diseases, absence of a well-structured marketing system 

for livestock, inadequate research facilities, shortage of veterinarians, and insufficient 

rural infrastructure [17]. The COVID-19 pandemic brought significant distraction to the 

global dairy economy. The milk demand experienced daily escalation; however, the 

supply contracted amid the pandemic. Consequently, a substantial disparity emerged 

between market demand and the potential supply chain [18]. The devastating figure of  

57.3 billion liters of unsold milk alongside other dairy products due to COVID-19 

highlights the need for an irrepressible food system and sustenance for farmers [19].  

Pakistan ranks third globally in animal herd size, with roughly 63 million animals, per the 

2009 Economic Survey of Pakistan [20]. However, small-holding dairy farmers face a 

significant challenge in milk productivity due to the need for genetic resources and 

other factors [21]. During the lactation cycle, the milk productivity of cattle and buffalos 

does not exceed 4-5 liters per day. In Pakistan, it takes about 8 milk-producing animals 

to equal the productivity of a single animal in the developed world [22]. Additionally, 

milk production is affected by seasonal changes, with a 55% drop in peak production 

during May and June, which coincides with a 60% increase in demand compared to 

December, when there is abundant supply [23]. Milk's quality and shelf life are also 

compromised during May, yet the prices increase due to market shortages [24]. 

8 
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Previously, animals were smuggled or imported from Afghanistan, but the livestock 

sector has been adversely affected by the war in Afghanistan since 9/11[25]. Pakistan 

increased its livestock exports to Afghanistan, Iran, and Gulf states as a result of mad 

cow disease in Europe, which created a demand for livestock in these regions. This led 

to a shortage of raw materials for leather industries, prompting the government to take 

corrective measures to ensure a steady supply. Despite the potential for growth in 

Pakistan's Dairy Sector, various loopholes hinder its development. There needs to be 

more cooperation, and a clear plan for dairy progress among governing bodies and 

supporting organizations is a contributing factor [26]. Adulteration and unhygienic 

practices during milk handling by intermediaries, who add ice and sometimes 

vegetable oil to the milk, pose health risks [27]. Although government regulation could 

address this issue, the lack of developed milk collection systems means that only a tiny 

portion of the milk is appropriately collected and handled [28]. 

6.1. Insufficient supply of nutrients 

Enhancing the quality and quantity of feed can increase livestock productivity by up to 

50% [29]. In Pakistan, crops, bushes, grasses, and waste meet dairy animals’ nutritional 

needs [30]. Foraging provides up to 95% of the nutrients [31], but the lack of available 

feed and fodder limits milk production [32]. The shrinking area for fodder production 

and its short supply time worsen the situation [33]. Pakistan necessitates around 10.9 of 

crude protein (CP) and 90.36 million tons of total digestible nutrients (TDN) per year for 

its 121.1 million livestock. According to AKRAM and FIRINCIOLU (2019), Livestock 

currently receives 51% of their nutritional needs from green fodder, 38% from crop 

wastes,3% from grazing vacant land, 6 % from post-harvest grazing, and 2% from cereal 

by-products, and oilcake and meals, respectively. The nutrient gaping hole could be 

reduced with better agricultural practices and inputs.  

6.2. Decline of range lands 

Ranges are vital in resource management, with rangelands encompassing 63% of 

Pakistan's total land area [34]. Rangelands are projected to provide 38% of Pakistan's 

livestock feed, establishing the second most significant contribution, surpassed only by 
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remnants of fodder-crop cultivation (51%) [35]. The poor pasture quality of these 

rangelands is one of the focal reasons for the decreased productivity of our animals 

[36]. Rangelands are undergoing degradation through overgrazing, nutrient 

deficiencies, rapid deforestation, and the uprooting of their range of vegetation. The 

deterioration of rangelands is evident, while effective strategies to sustain their 

productivity are still lacking. Historically, minimal research endeavors have been 

dedicated to enhancing rangeland conditions. 

6.3. Animal health issues 

In 2019–20, Pakistan had about 201 million livestock, primarily buffaloes and cows, at risk 

of diseases due to factors like contaminated water, improper feeding, and harsh 

weather [37]. Farmers do not fully utilize their benefits despite the availability of 

veterinary clinics, with only about 10% of the cattle herd receiving annual 

vaccinations [38]. A continuous vaccination program for diseases like foot and mouth is 

lacking, significantly impacting production. Major endemic livestock diseases in 

Pakistan include Foot and Mouth Disease (FMD), Hemorrhagic Septicemia (HS), Black 

Quarter (BQ), and diseases like sheep pox, anthrax, and enterotoxemia in sheep and 

goats [39].  

6.4. Marketing-related concerns 

Milk marketing in Pakistan faces challenges like inadequate infrastructure, leading to 

spoilage and waste. Lack of refrigeration, transport, and processing facilities causes up 

to 20% of milk wastage [40, 41]. The system disadvantages small producers, with 

middlemen monopolizing the market [42]. The scarcity of collection centers and limited 

testing facilities result in the sale of substandard milk [43, 44]. Seasonal production 

fluctuations, storage issues, and adulteration practices exacerbate the problem [45].  

6.5. A lack of value-added resources 

Within this nation, a scarcity of value-added infrastructure is glaringly evident [46]. The 

importance of this perilous issue must be given top precedence if dairying is to become 

a more lucrative sector. Value-added animal goods and byproducts are in high 

10 
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demand and sold at high rates in the global markets. Flavors and colors are designed 

to influence consumers’ preferences while considering their taste profile eating habits. 

Value-added milk from goats and camels is in high demand worldwide, and this 

industry has the potential to increase profitability. 

6.6. Issue of peri-urban dairy colonies 

Peri-urban dairy colonies in Pakistan face numerous challenges that impact the dairy 

industry and the local communities. Rapid urbanization leads to competition for 

agricultural land, reducing grazing areas for dairy farming [47]. Environmental pollution 

from animal waste affects water sources and poses health risks [48]. Inadequate 

infrastructure, including roads and sanitation facilities, hampers transportation and 

market access. The Proximity of humans and animals raises sanitation and disease 

concerns [49]. Limited veterinary services result in higher livestock mortality rates and 

reduced productivity. Market linkages and value chain integration are insufficient, 

hindering farmers' access to fair markets and value-added opportunities. Technical 

knowledge and training are lacking, impeding the adoption of modern farming 

practices.  

6.7. Institutional limitations 

Research institutes and experimental units face poor conditions due to inadequate 

employee training, insufficient budgets, and lack of farmer involvement [5]. Financial 

institutions provide limited support to small livestock farmers, leading to the need for 

microfinance. Livestock policies should focus on breeding animals to improve dairy 

productivity [50, 51]. Unfortunately, the country lacks facilities for training farmers in the 

latest technology, and technical training institutions don't provide quality information on 

livestock production problems. 

6.8. The potential risks to breeds of livestock 

Livestock diversity is declining due to environmental and societal factors [51]. In 

Pakistan, several potential threats, such as changing climate patterns, urbanization, 

diseases, inbreeding, loss of knowledge, and insufficient investment in breeding 

11 
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programs and infrastructure, endanger the survival and genetic diversity of livestock 

breeds [52]. 

6.9. Limited services for the extension 

Insufficient extension services in dairy production lead to low productivity due to 

farmers' reluctance to adopt modern technologies, limited investment, and high input 

costs [53, 54]. Proper extension services, efficient disease control programs, and good 

husbandry practices can enhance dairy animal production in remote areas [55]. 

However, extension personnel struggle to comprehend the actual needs of rural 

farmers, and programs that fail to enhance animal output are detrimental to livestock 

development [56]. 

6.10. Low production of dairy cows 

The current animal productivity level is not enough to meet the rising demand for 

livestock products [57]. Pakistan lags behind other countries in terms of animal 

productivity per worker [58]. In Pakistan, it takes three dairy animals to produce the 

same amount of milk as one dairy animal in New Zealand. The reason for this difference 

in milk output is that the animal population is increasing at a faster rate than the 

resources required for livestock production. 

6.11. Ineffective livestock services 

The country's dairy animal and dairy farming departments are still operating at their 

original levels as veterinary services, offering limited health facilities and little animal 

production. The facilities are rendered by veterinarians with minimal education and skill 

sets and technicians with insufficient training [59]. They offer clinic-based services, but 

the extension staff has limited mobility. Consequently, less than 25% of the population 

can access animal health treatments. Breeding services are also scarce, as seen by the 

coverage of artificial insemination services, estimated to be no more than 3%, 

neglecting rural or isolated locations. Due to the government's lack of incentives for the 

livestock industry, livestock services have performed worse over time.  
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6.12. Inadequate growth of the milk processing sector 

The poor development of the dairy industry in Pakistan poses significant challenges and 

hampers the growth and potential of the dairy sector [60]. One major issue is the lack of 

modern and efficient milk processing plants. The existing organization is characterized 

by its outdated amenities, lacking the advanced technologies needed for large-scale 

processing and production of value-added dairy products. The dearth of funds and 

resources hamper the establishment of new processing plants and the modernization of 

existing facilities [61]. The lack of robust infrastructure, including inadequate cold 

storage, transportation systems,  and storage facilities, and the absence of rigorous 

quality control and standardization procedures also contribute to the 

underdevelopment of the milk processing sector [62].  

6.13. Lack of policy 

The absence of a comprehensive and well-executed policy framework for the dairy 

sector in Pakistan acts as a significant blockade to its growth and development [63]. 

Pakistan has witnessed the disappearance of over 36% of its indigenous livestock 

breeds due to the lack of vital conservation efforts and supportive government policies, 

according to a Food and Agriculture Organization (FAO) report. This alarming statistic 

highlights the pressing need for targeted policies to foster breed improvement and 

conserve genetic resources. The Pakistan Dairy Development Company reports that a 

significant amount of  85-90% of milk produced in the country remains raw and 

unprocessed [40], indicating the need for policy interpolations to boost processing 

ability. The absence of robust quality control and food safety regulations is also concern 

in the Pakistan dairy sector. A study led by the Pakistan Council for Scientific and 

Industrial Research (PCSIR) found that approximately 70% of sampled milk collected 

from different cities in Pakistan did not meet quality standards.  

6.14. Breeds and breeding issues 

Strategic breeding practices and breeding issues in the livestock sector play a pivotal 

role in the development and long-term sustainability of Pakistan's agricultural economy 

[64]. However, Livestock breed management in Pakistan faces challenges like genetic 
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erosion, loss of diversity, and inbreeding, leading to reduced productivity and disease 

susceptibility. The lack of farmer awareness and established breeding programs 

exacerbates these issues. 

6.15. Limited access to Credit and Finance 

The underperformance of research institutes can be attributed to various factors, 

including inadequate funding, underqualified staff, and low farmer involvement [65]. 

These institutions frequently provide technological packages that are incompatible with 

agricultural methods. Little loan support is available for small livestock farmers; most of it 

goes to influential people. Microfinance services and policies prioritizing animal 

breeding are necessary [66, 67]. The situation is particularly alarming in Baluchistan 

province, where no institution with the necessary capabilities can tackle these issues 

effectively. There are insufficient training facilities for technicians and farmers, especially 

regarding husbandry, feeding, and breeding. 

6.16. Little understanding among small dairy farmers 

Approximately 66% of rural population habitations depend on agriculture and animals 

[68]. They rely heavily on it as a primary source of income to meet their basic 

requirements. About 84 percent of small-scale dairy producers and their herds are in 

Pakistan's rural areas [69]. Britt, J. et al. state that 2.5 million dairy farms with a larger 

herd size can use current dairy equipment. However, most small dairy farmers lack 

education, are dogmatic, struggle to make ends meet, and are hesitant to adopt 

modern dairy practices because they are unaware of them [47]. 

6.17. Health and safety issues 

Unsanitary production facilities and adulteration practices often compromise milk 

quality. Traditionally, boiling milk has been used to ensure safety for consumption. Poor 

hygiene, adulteration, and a broken cold chain produce low-quality milk. Public interest 

in milk supply chain safety has grown, making it a prominent issue in the dairy industry. 

It’s crucial to examine safety failure factors in the dairy supply chain due to their direct 

impact on human consumption. 

14 



Dairy Sciences - Current Technological Trends and Future Perspectives  

Scientific Knowledge Publisher (SciKnowPub), USA 
 

6.18. Dairy animals with great genetic potential as replacements 

Replacing dairy heifers is vital for commercial dairy farming. Large farms often import 

seed stock from technologically advanced nations due to inadequate local breeding 

practices [70]. Replacing old genetic stock with new, high-milk-producing varieties is 

essential to maintain profitability. Importing livestock is costly and unsustainable, making 

local cultivation of replacement stock necessary. However, locally producing cost-

effective, high-genetic-potential bovine heifers is challenging and requires significant 

research [71].  

6.19. Factors to take into account with β-casein proteins 

Casein, making up 80% of milk's protein, has various forms, with β-casein being the most 

common [72, 73]. The two main variants, A1 and A2, differ in their health impacts. A1, 

found in high quantities in Northern European breeds, releases the opioid-like B-

casomorphin7 (BCM7) during digestion, potentially negatively affecting the body's 

neurological, endocrine, and immunological systems [74]. Some link A1 to health risks 

like autism, schizophrenia, type 1 diabetes, and coronary heart disease, though this is 

disputed [75]. The A1 and A2 milk controversy necessitates more precise research, 

including studies on various animal species. If A1-casein is proven harmless, it could 

significantly alter dairy farming practices globally. 

6.20. Existence of antibiotics and Aflatoxins 

6.20.1. Antibiotics 

Antibiotic contamination in milk is a global subject, particularly in nations like Pakistan, 

where hygiene standards are low. Antibiotic residues refer to high levels of antibiotics or 

their derivatives in animal meat or byproducts. These residues pose direct health risks to 

humans, contaminate environmental resources, and interfere with dairy production 

[76]. International organizations, including the FAO, WHO, CAC, and EEC, aim to reduce 

antibiotic residues in milk and establish the standard maximum residual levels (MRLS) for 

animals and their products. 
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6.20.2. Mycotoxins 

Aflatoxins, produced by Aspergillus species of fungi, are the most common mycotoxins 

found in various foods and feeds. These toxins are a global issue, especially in 

temperate regions where conditions favor fungal growth [77]. More than 20 different 

derivatives of aflatoxins exist, with acute exposure leading to high fatality rates [78]. 

However, most infections occur due to chronic exposure, affecting 4.5 billion people 

annually by weakening their immune systems [79]. The primary metabolite of aflatoxins 

in milk is aflatoxin M1, associated with severe health issues. 

6.21. Factors to consider when comparing operating costs 

Modern dairy operations involve high costs due to factors like elite livestock, feed 

ingredients, preventive medication, and electricity. These costs vary across milk 

production technologies and directly impact product pricing and profit margins [80]. 

Therefore, farmers must produce milk at lower costs to make Pakistan’s dairy industry 

globally competitive. A pricing system per kg of milk production is also recommended, 

considering variations in species and milk production systems. 

7. Proposed Strategies to Overcome Obstacles in the Dairy Sector 

7.1. Adding value to dairy 

Value-added dairy products provide benefits beyond essential nutrition. They can be 

flavored, fortified, or uniquely packaged. These products enhance the dairy industry’s 

financial sustainability and competitiveness, opening new market opportunities and 

appealing to discerning consumers willing to pay a premium for tailored products [81]. 

7.2. Promoting the use of technology 

Promoting technology in dairy farming increases efficiency and profitability. Precision 

farming uses sensors and data for optimal management. It monitors cow health milk 

production and identifies health issues early [82]. Automated milking systems reduce 

labor costs and improve efficiency [83]. Mobile apps provide real-time information on 

milk prices, market demand, and weather [84]. 
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7.3. Modernizing supply chain management for success 

Modern supply chain management is a great idea to encourage sustainable dairy 

practices [85]. Modern supply chain management can help minimize the 

environmental effects of dairy production by optimizing the manufacturing, handling, 

and transportation of milk and milk-derived products. In Figure 5, there is a proposed 

dairy supply chain model. 

 

Figure 5: A proposed dairy supply chain model 

7.4. Enhance range management 

Effective dairy farming range management can be achieved through rotational 

grazing, infrastructure development, soil testing, reseeding, and monitoring [86]. Weed 

and pest control, expert partnerships, and community engagement are also crucial. 

Rangeland restoration and education further enhance sustainability, improving dairy 

production and environmental impact [87].  

 

17 



Dairy Sciences - Current Technological Trends and Future Perspectives  

Scientific Knowledge Publisher (SciKnowPub), USA 
 

7.5. Improving animal health services 

Enhancing animal health services is vital for Pakistan’s dairy sector. This involves better 

veterinary care, vaccinations, disease prevention, regular health check-ups, and 

prompt treatment. Training veterinary professionals and public-private partnerships can 

improve service availability and affordability [88].  

7.6. Improve market access 

Enhancing market access is key for Pakistan’s dairy farming. This includes infrastructure 

upgrades, stronger market connections, access to market data, policy engagement, 

and value addition. Better transport and cold chain facilities allow efficient product 

delivery. Stronger market links, accurate market data, and policy engagement help 

farmers secure better prices and access larger markets [89, 90]. 

7.7. Address peri-urban dairy challenges 

Efficient strategies to tackle peri-urban dairy challenges in Pakistan include zoning 

regulations, proper waste management, improved herd management, farmer training, 

and collaboration with local authorities. These measures foster economic growth, 

ensure sustainable dairy farming, and enhance animal welfare and productivity [91]. 

7.8. Strengthen institutional support 

Institutional support is crucial for Pakistan's dairy farming progress [92]. Farmers depend 

on organizations for advice, resources, and services, which enhance their knowledge 

and farming techniques. Access to modern technologies improves breeding, nutrition, 

and disease control. Farmer cooperatives facilitate group buying, marketing, and 

resource sharing. Enhanced institutional aid empowers farmers, increasing production, 

profits, and sustainability.  

7.9. Protect livestock genetic diversity 

Preserving livestock genetic diversity is essential for sustainable dairy farming. Artificial 

insemination (AI) is a vital tool in this, allowing controlled breeding with superior sires, 

maintaining genetic diversity, and preventing inbreeding [93, 94]. AI provides access to 
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high-quality genetics, improving the quality and productivity of dairy herds. By using AI 

responsibly and with proper selection criteria, farmers can preserve desirable traits and 

genetic diversity, ensuring long-term success in the dairy industry. 

7.10. Foster milk industry 

Fostering the milk processing industry requires creating modern processing plants, 

building solid relationships between producers and processors, investing in research and 

innovation, and receiving government assistance. These initiatives support the 

manufacturing of superior milk and dairy products, adapt to shifting consumer 

demands, and advance the economy. 

7.11. Develop livestock guidelines 

To achieve sustainable growth in Pakistan's livestock sector, it is essential to implement 

comprehensive policies, involve stakeholders, promote innovation, establish regulatory 

frameworks, and provide support to farmers [95]. The existing National Livestock Policy 

and Livestock and Dairy Development Policy have already contributed to increased 

milk production and the development of efficient milk collection and chilling systems. 

Further government initiatives are necessary to enhance the livestock industry further, 

which will ultimately improve Pakistan's food security and economic progress. 

8. Conclusion 

In summary, this chapter examined Pakistan's dairy industry, which comprises small 

holdings that engage in various farming practices. The dairy industry is operating 

sustainably to fulfill the needs of the expanding population regarding food. However, 

issues still need to be resolved for the dairy business soon, including local alternatives for 

dairy animals with high genetic traits, potential health concerns from B-casein proteins, 

antibiotics, and Aflatoxins consumption, and high operational costs. Gaining insight into 

the existing state of affairs and all possible solutions covered in this paper could 

facilitate addressing particular problems to overcome these obstacles.  
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