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Abstract: Food safety and traceability in dairy processing plants are essential for public
health and industry sustainability. This study provides an empirical assessment of food
safety and traceability practices among artisanal and semi-automated dairy processors in
Fier, Albania, which is the country’s leading milk-producing region. Based on structured
interviews with 18 dairy processors, we examined practices related to supplier manage-
ment, quality control, facility conditions, staff hygiene, and equipment sanitation. The
results reveal significant gaps in milk supplier inspections, biochemical testing, and trace-
ability systems. The majority of processors lack barcode systems, regulated contracts with
farmers, and formalized product tracking mechanisms, decreasing the chances of market
formalization. Moreover, none of the dairies in this study have ISO certification, which
restricts access to international markets. This paper also compares food safety practices
between semi-automated and artisanal processors, with the former having slightly better
compliance in certain key areas such as milk supply monitoring and biochemical testing.
However, both groups face major challenges in complying with food safety standards
due to weak regulatory enforcement, limited financial resources, and insufficient training.
Implementing stricter food safety measures and modern traceability systems is not only a
regulatory necessity but a strategic step toward improving public health, market access,
and the long-term sustainability of Albania’s dairy sector.

Keywords: food safety; traceability; dairy processing; artisanal dairies; semi-automated dairies

1. Introduction

Food safety is a critical concern for both public health and economic sustainability,
particularly in the dairy industry, where contamination risks can compromise consumer
health and industry reputation. Dairy products are highly perishable and vulnerable to
biological, chemical, and physical hazards throughout the supply chain [1]. Therefore, their
quality can change very quickly. In addition, foods are prone to adulteration and fraudulent
activities, mostly because of financial gain motives, jeopardizing consumer health [2]. Milk,
in particular, is identified as one of the most frequently adulterated food products, along
with beverages and meat, and the adulteration of these products primarily occurs during
the manufacturing process [3]. In developing economies such as Albania, milk fraud is
a common problem. Water is the most common adulterant used in milk, decreasing its
nutritional value and posing serious health risks for consumers [4]. Hazards related to
dairy products are one of the most notable hazards reported at the Rapid Alert System for
Food and Feed (RASFF) [5].
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A series of studies was conducted on the quality of the different food categories in
Albania; these studies have reported cases of contaminated and unsafe products, such
as vegetables [0], eggs [7], cheese [8], seafood [9], wild animals [10], ground beef [11],
chicken [12,13], fresh milk [14], water [15], meat [16], infant formula [17], etc. Other studies
that analyzed samples from milk [18] and meat processing plants [12,13] showed that these
food categories pose a significant risk to consumers because of their quality. This has led
to growing concerns among consumers and authorities regarding the need for stricter
regulations, enforcement, and improved food safety measures within the food industry
in Albania.

The dairy sector is a vital source of income, particularly in rural areas, as most families
living there rely on agriculture. Dairy products are the main products of the Albanian
household consumer basket. Albania is actually the eighth largest milk consumer in the
world, with a consumption of 305.94 kg/capita [19]. The dairy sector is considered a
priority sector by the government of Albania due to its importance for employment in rural
areas and its contribution to the agricultural sector and GDP. The sector still faces various
challenges, including compliance with quality and safety standards [20]. Food quality and
safety challenges in the milk sector are related to limited farmer awareness about animal
diseases and food safety standards, gaps in the supply chain, weak law enforcement,
inadequate infrastructure, and a legislative framework that is not in compliance with EU
standards [21]. Moreover, the sector has experienced a decline in production in recent
years [22]. Subsequently, most of the milk is destined to fulfill the increasing domestic
demand, and only a small part is exported, mostly to Kosovo [23].

Despite the growing importance of food safety regulations, no prior studies have
systematically examined the compliance among dairy processors in Albania. This study
bridges this gap by assessing compliance levels and identifying critical weaknesses in
traceability systems.

The objectives of this study are as follows:

e  To examine the extent to which artisanal and semi-automated dairy processors comply
with food safety and traceability standards;

e To identify key challenges in implementing food safety protocols;

e  To compare food safety practices between artisanal and semi-automated processors to
determine whether processing technology influences compliance levels;

e To evaluate the extent of formalization and integration of the actors within the supply
chain with regard to food safety.

1.1. The Role of Milk Processing Plants in Assuring Food Safety

Milk processing plants are facilities where raw milk is processed into various dairy
products, such as cheese, yogurt, butter, and ice cream. They play a crucial role in the
dairy industry by ensuring the safety, quality, and availability of dairy products for con-
sumers worldwide. These plants receive raw milk from dairy farms and then undergo
several processing steps to transform it into consumer-ready products. The typical pro-
cess in a milk processing plant involves several stages, as follows: reception and testing,
separation, pasteurization, homogenization, standardization, processing, packaging, and
distribution [24].

Errors and milk adulteration can occur at any point along the value chain due to either
unintentional mistakes or intentional actions by the actors involved. There are three main
groups of hazards that can occur during milk production: chemical, microbiological, and
physical. Chemical hazards, such as aflatoxin M1, dioxins, antibiotics, and residues of
veterinary drugs, as well as physical hazards such as metal, glass, and plastic particles,
are significant concerns [25,26]. Microbiological hazards, such as Listeria monocytogenes,
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Staphylococcus aureus, Salmonella, and pathogenic Escherichia coli, are frequently encountered
in dairy products.

Food safety is ensured through a combination of good manufacturing practices, san-
itation procedures, heat treatment, hazard analysis and critical control points (HACCP),
training, hygiene standards, traceability systems, and quality assurance measures to pre-
vent contamination and ensure product safety [27-29]. Following good practice adequately
can significantly minimize the environmental, social, and economic impacts associated
with milk production and consumption. Table 1 presents the possible stages that are prone
to contamination along the supply chain.

Table 1. Contamination points along the dairy supply chain (adopted from Ntuli et al., 2023 [29]).

Dairy Supply Chain Stage Safety Risks

Milk production

- Use of antibiotics and pesticides in feed or cows.
- Poor animal health management, risking disease transmission.
- Lack of proper hygiene and sanitation practices.

Milk collection - Mixing milk from different farms.
- Use of unclean equipment during milk collection.
- Inadequate temperature control during transportation.

Milk transport - Temperature fluctuations during transport.
- Contamination from poor sanitation in transport vehicles or containers.

Milk processing - Inadequate pasteurization or failure to follow proper processing protocols.
- Cross-contamination between raw and processed milk due to poor hygiene.
- Lack of regular testing for contaminants.

Packaging - Contamination from unclean packaging materials or equipment.
- Improper sealing, leading to exposure to environmental contaminants.
Storage - Inadequate refrigeration and storage conditions.

- Cross-contamination from other products or improper handling.

Distribution and retail

- Lack of traceability, making it difficult to track the source of contamination.
- Temperature control issues during storage and transportation to retailers.

Consumption

- Risk of improper handling by consumers.
- Expired products reaching consumers due to poor inventory management.

Numerous factors contribute to the production of low-quality dairy products in pro-
cessing plants. Obviously, this begins with good-quality milk from dairy farmers. However,
this study focuses specifically on practices related to processors only. Therefore, among the
most critical issues related to this are health and hygiene conditions. Clean and sanitary
conditions are basic to the preservation of the quality of dairy products. Dairy production
must adhere to rigid controls and criteria that are specified by law. Potential threats in-
clude errors in pasteurization, consumption of raw milk products, contamination of milk
products by emerging heat-resistant pathogens, emergence of antimicrobial resistance in
zoonotic pathogens, chemical adulteration of milk, transmission of zoonotic pathogens to
humans through animal contact, and foodborne disease related to cull dairy cows [29].

Food handlers play a significant role in possible cross-contamination. Various re-
searchers have shown that two of the major causes of microbial contamination and growth
in food products are dirty food contact surfaces and poor personal hygiene practices among
food handlers [30]. Other challenges include the need for continuous staff training and
adherence to protocols by workers. Therefore, investments in infrastructure and hygiene
practices are crucial for these improvements [31].

Plant layout and construction affect microbial contamination and the overall whole-
someness of the product. It is especially important to ensure that clean air and water are
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available and that surfaces in contact with dairy foods do not react with the products. The
facility should be well-designed in order to minimize contamination risks by ensuring the
proper airflow, drainage, and separation of raw and finished products.

Innovations in dairy processing, including pasteurization, cleaning, and sanitation,
have dramatically enhanced the safety, nutrition, and sustainability of milk over the last
century [32]. Food safety systems in small dairy processing establishments are essential
but difficult to establish. Small-scale dairies tend to have challenges with compliance with
hygienic practices, resulting in lower microbial quality than in large plants [30]. Research
has shown that the implementation of hazard analysis critical control points (HACCP) and
good manufacturing practices (GMPs) can significantly improve microbial quality and
safety [33,34].

The scale of production also influences the microbiological performance of dairy
processing plants. Large plants have better adherence to food safety standards and produce
safer products compared to smaller plants, which can have issues related to manual
operations and a lack of system documentation [30].

1.2. Requirements of Safe Milk

All processing plants are required to obtain a license to operate their activities. During
the production process, hygiene, sanitary, veterinary, and technological standards must
be strictly followed. According to Law Ne 9441, dated 11 November 2005, ‘On the produc-
tion, collection, processing, and trade of milk and milk by-products’, milk intended for
consumption must meet specific safety requirements, such as fat content (not less than 3%),
dry content (up to 8.5%), protein content (not less than 28 g/L, freezing point (not higher
than —0.520 degrees), and density (approximately 1.025 g/L). Residues such as antibiotics,
pesticides, and detergents must not exceed the limits defined by current legislation. Milk
tankers and refrigerated trucks must be registered with the Regional Directorate of Agricul-
ture and are strictly prohibited from transporting anything other than food products. Farm
animals and dairy farms are subject to veterinary inspections, while milk collectors and
processors are periodically monitored by the National Food Authority. Milk processors
must also implement self-control systems and internal audits, such as HACCP. According
to the same law, the requirements for imported milk and milk by-products must be equal
to or stricter than those defined for domestic production.

Raw milk that is collected from dairy farms should come from animals that are free of
diseases, such as tuberculosis or brucellosis. It should be checked regularly with random
samples for bacterial contamination, antibiotic residues, somatic cell count, aflatoxins,
and added chemicals. It should also be tested for water content, acidity, and nutritional
standards such as fat and protein levels. When transporting raw milk from the dairy farm
directly to a processing center, samples should be taken when the milk is collected from the
farm in order to avoid adulteration during transport.

Traceability must be established at all levels of production. Processing plants are
required to create a system for maintaining records that allows for identification at any
time. Additionally, they are obliged to implement the HACCP system. HACCP procedures
should be reviewed and modified whenever there is a change in the product, process, or
any other production stage, as per the guidelines.

2. Materials and Methods
2.1. Questionnaire Design

The methodology used in this study was primarily qualitative. To meet the objectives
of this study, 18 face-to-face questionnaires were conducted with milk processing plants.
Similar studies that have been conducted by various authors in different countries [34,35],
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with legislation in place, and expert opinions from the field from the Agricultural University
of Tirana were consulted in order to construct the questionnaire. This was divided into four
main sections: the first section gathered data on the general activity of the firm; the second
section collected information on staff training regarding food safety standards; the third
section provided insights into food safety practices followed by the processing plant; and
the fourth section comprised questions related to the traceability system and product recall.

The first two sections primarily included multiple-choice questions. The third section
contained 15 questions based on a five-point Likert scale, measured from ‘Never’ to “Al-
ways’. These questions were divided into five categories of practices: supplies management,
quality control of final products, building and environment, staff practices, and equip-
ment. The fourth section was focused on the traceability system and included 10 Yes/No
questions and several multiple-choice items related to product recall.

Interviews were conducted between December 2024 and January 2025 in the Fier
region. Meetings were scheduled in advance via phone. Initially, two pilot interviews were
conducted to test and improve the questionnaire. Each interview lasted approximately
45 min, on average. Additionally, on-site observations and informal conversations were
carried out as part of the data collection process in order to minimize response bias. The
questionnaire was designed using the QuestionPro website, then exported to Excel, and
later into the R Studio version 4.4.2 program for further analysis.

2.2. Study Area and Population

Albania is divided into 12 counties. Fier County was selected as the study area as it
is the largest milk producer in the country. It includes the districts of Fier, Lushnja, and
Mallakastra. According to the Institute of Statistics (INSTAT), Fier produced 154,894 tons of
cow milk in 2023, from a total production of 765,347 tons, which accounts for 20% of the total
country production. Fier is characterized by productive agricultural land, which creates
better conditions for producing animal feed and supporting milk production. Mallakastra
is oriented toward small ruminants’ milk, which is not the focus of this study and was
therefore excluded (Figure 1).

Figure 1. Study area.

A list of milk processors was provided by the National Food Authority. There are a
total of 29 milk processors within the study area. The inclusion criterion for the selection
of milk processing plants in this study focused on artisanal and semi-automated plants.
Due to their small to medium size, these processors operate primarily at the local level.
By setting this criterion, this study aimed to concentrate on plants that reflect the typical
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challenges and practices of the majority of milk processors within the study area, ensuring
that the findings are more applicable to the local dairy industry.

To achieve this, this study excluded three large processing plants that are fully auto-
mated. These facilities possess greater resources and standardized practices, which differ
significantly from smaller operators. Large processors often meet international regulatory
and compliance standards, which could mask the variability and issues prevalent among
smaller processors. Large processors are also better in terms of technology, scale of pro-
duction, and market share. These three large plants, however, could later be examined
separately as case studies to provide additional insights into how large-scale operations
manage food safety and traceability, thereby complementing the overall analysis.

As a result, 18 out of 26 small to medium processors (70%) were randomly selected
and included in this study. This sample reflects a substantial portion of the total number
of small and medium dairy processors operating in the study area. The diversity in plant
size, technology, and legal structure allowed for a balanced representation. In food safety
research, studies often have small sample sizes due to challenges such as limited access to
participants, low respondent willingness, and confidentiality concerns. Milk processors
are monitored by regulating bodies; therefore, some of them are unwilling to disclose
details about their food safety practices, non-compliance, or weaknesses, especially if they
fear regulatory consequences or reputational harm. The structure of the questionnaire, as
well as follow-up informal conversations and on-site observations, allowed for a detailed
assessment of food safety and traceability practices, compensating to some extent for the
limited sample size of this study.

3. Results
3.1. General Characteristics of the Respondents

A total of 18 interviews were conducted, of which 8 were in Fier and 10 in Lushnja. The
interviews were conducted with dairy owners (78%) or with one of their employee-family
members (22%). In 88% of cases, the owner was also the manager. The majority of the
interviewees were male (88%). Since this study focused on small to medium-sized dairies,
most family members were actively involved in the business. The dairy operations began
between 1994 and 2004, which explains the relatively high average age of 53.7 years, ranging
from 26 to 65 years (SD = 11.7). Regarding their educational level, 50% of respondents had
secondary education, 39% had a high school level education, and only 11% had obtained
an undergraduate degree.

3.2. General Characteristics of the Processing Plant

Fifteen dairies are registered as sole proprietorships, one as a partnership, and two as
limited liability companies (Fier, Albania) (LLCs). The number of employees, excluding
the owner, ranged from two to eleven, with an average of four employees. Based on the
interviews, there are no formal skill requirements for employment. Most workers are either
relatives or come from the same village as the owner; this is typical, given that all dairies are
located in rural areas. Training is usually undertaken on the job by the owner or manager,
who often has many years of experience and a background in the field.

Daily production capacity varied between two and twenty tons. However, due to the
decline in dairy farms, reductions in livestock numbers, and labor shortages, all the dairies
were operating below capacity (Tables 2 and 3). The processors are connected to an average
of 68 dairy farmers, the majority of whom own up to 5 cows. The farm gate price of milk is
around ALL 60-65 per liter.
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Table 2. Sampling of milk processors.

District Semi-Automated Artisanal Total
Fier 4 4 8

Lushnje 1 9 10
Total 5 13 18

Table 3. General characteristics of the processing plants.

Characteristics N %
Legal ownership
Solo 15 ~83
Partnership 1 ~
LLC 2 ~11
Processing amount
<1 ton 10 ~256
1-5 tons 7 ~38
>5 tons 1 ~6
Number of employees
<5 13 ~72
5-10 4 ~22
>10 1 ~6
Type of milk processed
Cow 18 100
Sheep 4 22
Goat 3 16

Regarding milk collection, all units use refrigerated trucks for milk collection. How-
ever, due to the local nature of operations and proximity to farmers, some farmers deliver
milk directly to the dairies. Milk collection is conducted 1-2 times per day, depending on
the number of supplying farmers or the season (once per day in winter and twice per day
in summer). An additional reason for collecting milk twice daily is to prevent fraud by
farmers, such as skimming milk fat overnight.

The range of dairy products includes yogurt, different types of cheese (white cheese,
feta cheese, cottage cheese, mozzarella, and kashkaval), butter, and sour cream. Artisanal
dairies produce mostly white cheese and some kashkaval, which are mostly distributed
within their operating area, including the cities of Fier and Lushnja. In contrast, semi-
automated dairies, due to their larger capacity, produce a wider range of products, which
are also distributed to other regions, such as Tirana, Vlora, and Durrés.

Farmers that distribute milk to artisanal dairies do not have written contracts, primar-
ily because they own a very small number of livestock and, as a result, cannot guarantee
milk delivery on a daily basis. Only one artisanal dairy has partially implemented written
contracts with some larger dairy farms. The geographical distance between farmers and
processors can be very small; therefore, some farmers deliver the milk themselves. Semi-
automated units are supplied by both small and large dairy farmers, but they only have
written contracts with the latter.

One of the main reasons for the small production scale of dairy processors in Albania is
the significant decline in national milk production over recent years. According to INSTAT,
in 2023, milk production was approximately 19.13% lower compared to 2019. Furthermore,
only a small portion of total production is directed toward formal processing. On average,
just 10% of total milk production is collected by processing plants. For instance, in 2023,
only around 80,000 tons of milk were delivered to processors out of a national production
of 765,000 tons. Moreover, the number of milk processors is also decreasing.



Agriculture 2025, 15, 762

8 of 14

3.3. Assessment of Food Safety Practices

In order to assess the level of food safety practices in processing plants, a total of
15 5-point Likert scale questions were asked of the interviewees. These questions were
grouped into five categories, as follows: supplies management, quality control of final
products, building and environment, staff practices, and equipment.

The findings show that most plants have clear criteria for selecting milk suppliers,
but direct inspections of suppliers’ farms and the biochemical testing of raw milk are
not conducted regularly. Sensory characteristics such as taste, smell, and appearance are
often considered when selecting milk. Cold storage monitoring is strictly followed, as
dairy products can spoil very quickly. Testing of the final product quality is inconsistent
due to financial constraints. Final products are analyzed every few months or only when
authorities do their regular checking.

The processing environment is generally well maintained, with the exception of a few
dairies. Certain plants require improvements in their buildings and lighting. Personnel
hygiene is well managed, with staff wearing hair caps and uniforms. Equipment sanitation
is also well maintained. Most plants have a designated hygiene supervisor, who is typically
the manager. However, sanitation procedures are not reviewed regularly.

A comparative analysis of food safety practices was conducted across two distinct
groups of milk processors: artisanal and semi-automated. To assess the differences between
these two groups, descriptive statistics were utilized, including the calculation of means
and standard deviations for each food safety practice. Likert scale data, which is ordinal
in nature, generally does not meet the strict assumptions required for normal distribu-
tion. Therefore, we applied the non-parametric Mann—-Whitney U test (also known as the
Wilcoxon rank-sum test or W-statistic) to determine if there were significant differences in
the practices between the two groups, using a p-value threshold of 0.05 to assess statistical
significance (Table 4). Cliff’s Delta effect sizes for each food safety practice were calculated
in order to quantify the magnitude of differences between artisanal and semi-automated
processors. Cliff’s Delta values were medium to large for the practices, except for QC2, EQ2,
and EQ3. These practices had a small effect size and non-significant p-value, suggesting
only minor differences.

Table 4. Comparison of food safety practices in artisanal and semi-automated milk processing.

Category of Food Safety Practice

Mean Stdev Mean Semi- Stdev Semi-

Artisanal Artisanal Automated Automated W_Statistic p_Value

Supply management

SM1. Does your dairy plant have criteria for milk
suppliers regarding physical, chemical, and 423 0.73 5.00 0.00 12.5 0.031 *
microbiological compositions?

SM2. Have you directly inspected your

1.46 0.52 2.20 0.45 12 0.025 *

suppliers’ facilities?

SM3. Do you conduct biochemical assays on the

2.62 0.77 3.60 0.55 11 0.028 *

milk supplied to your plant?

Quality control

QC1. Do you continuously conduct quality tests
and analyses to control additives and ingredients 2.85 0.55 3.80 0.84 12 0.024 *
during production?

QC2. Do you monitor the temperatures of cold
storage sites?
QC3. Do you perform routine quality analyses

4.85 0.38 5.00 0.00 27.5 0.416

3.15 0.55 3.40 0.55 255 0.439

on final products?
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Table 4. Cont.

. Mean Stdev Mean Semi- Stdev Semi- -~
Category of Food Safety Practice Artisanal  Artisanal  Automated  Automated W_Statistic p_Value
Building and environment
BE1. Are there mops with disinfectant by the
entrances and exits to the processing area, as well 4.00 0.71 4.80 0.45 12.5 0.037 *
as galoshes and slippers?
BE2. Are there no waste and garbage heaps 4923 0.44 480 045 14 0.036 *
around the plant?
BE3. Do the doors and wmdovys meet standards 431 0.85 5.00 0.00 175 0.087
for food production?
BE4. Is the drainage, ventilation, a'nd lighting 385 0.69 440 0.55 185 0139
adequate for food production?
Personnel
PCl..Do the st'aff wear clean, light-colored 415 415 5.00 0.00 75 0.007 **
uniforms, without pockets or buttons?
PC2. Do the staff wear hair restraints or 4923 0.44 5.00 0.00 75 0.005 **
special shoes?
Equipment
EQ1.. Are the equlpment. and machme.ry r.egularly 462 051 5.00 0.00 20 0.128
inspected for cleanliness and sanitation?
EQ2. Are sanitation procedures in your dairy 323 1.09 3.20 0.84 335 0.958
plant regularly reviewed and updated?
EQ3. Is there an individual designated to oversee 492 0.28 500 0.00 30 0.620

hygiene practices in your facility?

Asterisks indicate levels of statistical significance—* indicates p < 0.05; ** indicates p < 0.01.

The differences between artisanal and semi-automated processors in terms of food

safety practices are noticeable in only some areas. The lack of significant differences in
other areas suggests similar practices across the two groups, regardless of their technologi-
cal approach.

As expected, semi-automated plants generally score higher across most food safety
practices, with means often reaching 5.00 (indicating full compliance). Artisanal plants
still maintain some essential safety standards. Semi-automated plants implement stricter
supplier controls than artisanal ones. While both plant types monitor cold storage and test
final products, semi-automated plants perform more quality checks during production.
Hygiene control at facility entry points is stricter in semi-automated plants. Uniforms and
protective clothing are more rigorously enforced in semi-automated plants. Equipment
sanitation and hygiene monitoring are relatively similar in both plant types. However,
on-site observations revealed some discrepancies between reported practices and actual
conditions (Figure 2).

Figure 2. On-site observation (left, artisanal, and right, semi-automated).
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3.4. Traceability Systems

Current food safety management and traceability practices reflect some of the biggest
challenges facing the dairy industry as a whole. In many dairies, food safety practices
are underdeveloped or inconsistently applied, causing risks to milk quality and consumer
safety. The lack of a structured traceability system is one of the main problems. In most
cases, dairies keep records on paper, without a standardized manual or electronic system
that can ensure proper monitoring of the source and quality of the milk. This makes it
especially difficult to identify and separate the milk by origin at the farm gate and increases
the chance that contamination will spread throughout the containers.

Another concerning practice is the collection and storage of milk in the same tank
without segregation, making it impossible to identify potential problems and link them
to specific farmers. In addition, testing for harmful substances, such as antibiotics, is not
carried out every day, but only when there are doubts. Dairies are often forced to buy milk
with antibiotics, which they then report having to discard, but this process is not properly
documented and is not always widespread. In many cases, farmers do not report these
problems, causing an environment of uncertainty and lack of transparency.

To improve this situation, it is necessary to create an advanced system of traceability
and quality control. The implementation of barcode codification systems for each product,
the separation of milk according to origin, and the use of technologies for quality monitoring
would contribute to better management of food safety. Furthermore, it is important that
farmers and dairies increase their capacity for regular testing and educate themselves on
the best food safety practices.

3.5. Challenges of Sector Formalization

Although the demand for good-quality dairy products is increasing, a large part of
the industry continues to operate informally, causing challenges in food security, market
competition, and economic development. It is estimated that only 11-15% of the total milk
production in the country is delivered to processors [22]. While dairy processors often
report high compliance standards, the reality is that they frequently struggle to produce
high-quality dairy products. As a result, these products fail to meet the criteria for entry
into the European market and remain less competitive than imported alternatives, such as
those from Serbia.

Some of the key challenges are related to the sector formalization, as follows:

e  Low compliance with food safety standards—A large number of dairies continue to
follow traditional practices without implementing the proper rules of hygiene, pas-
teurization, and storage, increasing the risk of microbial contamination and antibiotic
residues in their products. This is especially true for small dairies that have limited
(financial) resources.

e  Lack of traceability systems—Many dairies and farms do not implement structured
mechanisms for milk traceability. Milk from different sources is often mixed at the
same collection point, making it difficult to identify contamination or problems and
link them to specific suppliers. Almost all farmers do not own a record-keeping book.

e  Paper record-keeping—Many dairy producers record information manually on paper,
rather than using digital systems, making it difficult to track data and monitor quality.

e Lack of barcoding—Most small producers do not use barcodes for their products,
limiting access to formal markets such as supermarkets and exports. It is important to
note that barcodes, where used, serve retail purposes only; such as EAN-13 barcodes,
which are used for product identification and sales in supermarkets. They are not
linked to internal batch tracking or traceability systems.
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e Irregular testing—Instead of regularly testing milk quality, many dairies only test
when they suspect problems, reducing the level of quality control.

e  Lack of regulated contracts between farmers and dairies—In many cases, farmers sell
milk informally without documented contracts, making it difficult to ensure a fair
price, quality control, and accountability in the supply chain. There are only a few
cases where there is a contract between the farmer and the processor.

e  None of the dairies in this study held ISO certification, such as ISO 22000.

4. Discussion and Conclusions

This study focused on identifying the key food safety challenges faced by artisanal and
semi-automated dairies in the Fier region of Albania. The results showed that while basic
hygiene and cold storage practices are generally maintained, significant improvements are
needed in areas such as supplier inspections, biochemical testing, and regular updates to
hygiene protocols. Artisanal dairies have a lower food safety compliance level compared to
semi-automated ones. Experience from other countries also shows that small dairies often
struggle to meet food safety standards due to limited resources and trained staff [36,37]. Up-
grading buildings, equipment, and processes requires significant investment, which is hard
to justify at a small production scale. Many lack the capacity to manage the full cold chain
from milk collection to storage and distribution. In most cases, one person handles both
management and production tasks, making it difficult to properly supervise and document
every step of the activity. Limited training in smaller plants often results in poor hygiene
practices and inadequate HACCP compliance. Although HACCP implementation is a legal
requirement for food business operators, challenges remain in effectively implementing
food safety standards in dairies. Effective food safety practices require comprehensive
training for all staff, including management, technical staff, and temporary workers.

Globally, food safety in the dairy sector is shaped by a combination of regulatory
frameworks, market-driven standards, and public health priorities. The Codex Alimen-
tarius outlines the core principles of hygiene, hazard control, and traceability that serve
as the foundation for national food safety systems worldwide. In high-income and EU
countries, compliance is typically enforced through structured systems, such as HACCP,
ISO certification, and digital traceability. In contrast, countries with fragmented agriculture
and lower institutional capacity, including many in Eastern Europe prior to EU accession, as
well as parts of Africa and South Asia, have faced challenges implementing such systems.
Studies from Poland, Romania, and Serbia show that the process of aligning with EU
standards led to the closure or consolidation of small farms and dairies, but also created
opportunities through cooperative models and targeted investment [38,39].

As an EU candidate country, Albania faces similar pressures to align its dairy sector
with EU food safety standards. The country’s dairy industry shares structural characteristics
with Eastern European countries before their accession, especially fragmented production,
limited infrastructure, and underdeveloped traceability systems. Without targeted support,
such as training, subsidies, cooperative models, or shared infrastructure, many small
producers may struggle to adapt. A combination of supporting short supply chains for
traditional products and encouraging more organized production for broader distribution
could be key to long-term improvements. Furthermore, continued harmonization of
national legislation with EU food safety standards is essential for enabling compliance
and competitiveness.

Traceability systems continue to be one of the basic challenges in the industry, as
both traceability systems and frequent quality control checks are absent. The lack of these
exposes the dairy system to higher risks of contamination and makes it hard to identify
and recall unsafe products from the market. The lack of effective traceability systems, such
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as batch barcodes, creates challenges in tracing food safety problems, which is a threat
to consumer health and also to the reputation of the dairy sector. Moreover, incomplete
reporting by dairies and farmers regarding issues with products indicates the lack of
transparency and fear of the consequences of full reporting.

Small milk processors in Albania operate sustainably within short supply chains,
especially for traditional products. These niche products such as feta, kashkaval, and fresh
white cheese are culturally valued and often preferred by local consumers [40]. Proximity
between farmers, producers, and consumers helps reduce traceability risks and improve
transparency. However, for broader improvements in food safety, more centralized milk
production models are needed.

To address the challenges identified in this study, several practical policy recommenda-
tions are proposed. First, simplified HACCP and ISO certification procedures are needed,
which are designed specifically for small processors in order to make compliance more
achievable. Second, support from the government is needed to create training programs
focused on hygiene, record-keeping, and traceability and to build capacity across the sector.
Third, financial incentives such as reductions in taxes, equipment grants, or loans with
lower interest rates could help processors invest in food safety improvements.

In 2023, the Albanian government revised its agricultural subsidy policy, increasing
the minimum number of cows required for farmers to receive financial support from five
to more than ten. This change, introduced under the National Agriculture Scheme, aims to
encourage larger-scale farming and improve productivity. However, it poses challenges
for small-scale farmers who now struggle to qualify for subsidies, limiting their ability
to invest in herd expansion, infrastructure, and food safety compliance. As a result, the
number of small dairy farms is decreasing and raw milk prices at the farm gate are rising,
which threatens the sustainability of artisanal dairies.

On the other side, interest rates for agricultural business loans can be as high as 20%,
which burdens more small milk processors and limits their investments in food safety.
Another suggestion would be increasing local-level technical support and inspections; this
would improve enforcement while offering guidance rather than penalties. Together, these
policies could significantly improve food safety standards without placing an unrealistic
burden on small dairies.

In conclusion, adopting advanced technologies in production and traceability systems,
conducting regular supplier inspections, and implementing biochemical testing are neces-
sary steps toward improving milk safety in dairies. However, such improvements cannot
be performed without supportive and stronger food safety legislation and investment in
infrastructure. Furthermore, increasing production capacity is vital to sustain the dairy sec-
tor and reduce dependence on imported dairy products. To achieve this, the formalization
of Albania’s dairy sector is crucial, as this will improve food safety, traceability, and fair
competition. These changes will not only benefit the sector but also provide families with
safer, higher-quality dairy products.
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