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Abstract: One of the major issues facing the food sector is food fraud, which affects
consumer safety, the integrity of the food supply chain, and trust in production and
marketing systems, generating health risks, economic losses, and decreased confidence in
the food market. In this context, meat and meat products are among the most exposed to
food fraud due to their high economic value and the difficulty of visual verification.
Common practices include substitution with cheaper species, the use of leftovers, and
additives that alter weight or appearance. False labeling regarding origin, quality, and
expiration date can mislead consumers. Combating this phenomenon requires appropriate
legislation, effective controls, transparency, and food education, involving authorities,
producers and consumers.
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INTRODUCTION

Food integrity is a fundamental principle in ensuring the proper, transparent, and
ethical functioning of the agri-food supply chain. It implies that food products are
authentic, safe, compliant with current legislation, and free from intentionally deceptive
practices.

Over the past decade, the visibility of food fraud has increased dramatically,
representing a serious threat to the integrity of the global agri-food marketing system.
Notorious scandals, such as the 2013 horse meat scandal and other meat product
adulteration cases [8,23], recurrent fraud in the olive oil sector [3,33,35], honey
adulteration [38,39], and fraud in the fish and seafood sector [41,42], have revealed major
vulnerabilities within the global food supply chain and have underscored the need to align
financial accountability with a strict legislative framework.

Food fraud has severe consequences: it endangers public health, generates
economic losses for compliant operators, and undermines public trust in regulatory
authorities. In this context, increasing emphasis is placed on sustainable ethics, the
development of critical thinking, systemic analysis capacity, and a profound awareness of
global challenges related to food security [3]. This article analyzes the relationship between
financial responsibility, legislative control, and food integrity, including the main types of
food fraud, high-risk products, their impact, and preventive measures.

MATERIALS AND METHODS
The study is based on a qualitative analysis of issues related to food fraud, drawing
on legislative documents, institutional reports, and key scientific publications. These
sources were examined using thematic analysis, enabling the identification of connections
between mechanisms of financial accountability, legislative requirements, and outcomes
related to the prevention of food fraud.
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RESEARCH RESULTS

Financial responsibility, the foundation of food fraud prevention

Food fraud is predominantly driven by economic motivations, which explains the
need for robust mechanisms of financial accountability capable of limiting opportunities
for fraud and deception within the agri-food supply chain [20,28]. In this context, the
implementation of internal financial auditing, risk management, economic flow analysis,
and rigorous supplier verification plays a vital role in preventing fraudulent behavior.

Recent studies from scientific literature indicate that operators who adopt such
mechanisms exhibit reduced vulnerability to substitution or dilution, benefit from more
transparent financial traceability, and are able to rapidly identify suspicious transactions or
economic irregularities within the supply chain [17,29]. The economic logic underlying the
deterrence of food fraud relies on increasing both the probability of detection and the
severity of sanctions, while simultaneously ensuring the effectiveness of law enforcement
[18]. Stakeholders should recognize that measures enhancing transparency and traceability
fundamentally alter the cost—benefit calculation for potential fraudsters by increasing the
likelihood of detection [30]. The European FoodIntegrity project and recent research in the
field of food authenticity highlight that investments in modern technologies such as
blockchain for traceability, DNA-based analyses, and advanced spectroscopic tools,
significantly contribute to fraud risk reduction by enhancing transparency and the capacity
to verify the authenticity of food products [5,21,31]. Consequently, financial accountability
and digitalization become central components of a modern strategy for safeguarding food
integrity.

The Main Types of Food Fraud

In European Union legislation, there is no explicit definition of the concept of
“fraud” in the agri-food supply chain. However, implementing Regulation (EU) 2019/1715
provides indirect guidance through the definition of a “fraud notification,” by specifying
the key elements that must be taken into account. Accordingly, agri-food fraud is defined
as “a non-compliance concerning any suspected intentional action by businesses or natural
persons, aimed at deceiving buyers and obtaining an undue advantage, in breach of the
rules referred to in Article 1(2) of Regulation (EU) 2017/625” [4]. Fraud is deemed to
occur when four conditions are simultaneously fulfilled: (1) the breach of one or more
provisions of European Union legislation governing the agri-food chain, (2) deception of
customers, (3) the existence of an economic advantage for the perpetrator, and (4) intent
(deliberate non-compliance) [46]. At the national level, pursuant to Government Ordinance
No. 42/2004, Article 1, paragraph (k), food fraud is defined, and the applicable control and
sanctioning measures in cases of fraudulent practices are stipulated [1].

Although there is no universally accepted definition of food fraud, it generally
encompasses practices such as adulteration (including substitution, dilution, and the use of
unauthorized additives, as well as the physical or chemical manipulation of products), the
falsification of labels or quality and origin certifications, as well as counterfeiting and
smuggling [31,44,47]. Substitution, one of the most common forms of adulteration,
involves replacing high-value ingredients with inferior alternatives, such as the use of pork
or horse meat instead of beef, the substitution of premium fish species with lower-cost
varieties, or the adulteration of honey with sugar-based syrups [14,47].

Moreover, the use of illegal pesticides in conventional agriculture to maintain crop
productivity and quality can result in agri-food products containing pesticide residues
above the permitted limits [47]. The consumption of such foods exposes consumers to
harmful and unhealthy substances, posing risks of food toxicity. Dilution and the use of
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unauthorized additives constitute a broad category of fraud commonly encountered in the
dairy sector, involving the addition of water, starch, vegetable fats, or unauthorized
additives to artificially increase volume or to mask deficiencies in quality [15,43].

Furthermore, physical or chemical manipulation achieved through the artificial
modification of a product’s color, flavor, or consistency is used to mask deterioration or to
create the appearance of superior quality, a practice documented in numerous studies on
food authenticity [19]. False labeling includes the misattribution of geographical origin,
such as honey labeled as originating from the EU despite being imported from Asia, the
inaccurate formulation of nutritional claims, or the deliberate alteration of expiration dates
[16,44]. The falsification of quality certifications such as the unauthorized use of labels
like “organic,” “PDO,” or “PGI”, directly undermines the credibility of European systems
for the protection of geographical indications and is increasingly reported within EU
monitoring networks [7,13]. The counterfeiting of food products involves the deliberate
imitation of authentic food products (of well-established brands) or their packaging and
logos in order to deceive consumers, practices that often also entail infringements of
intellectual property rights (IPR).

These forms of fraud compromise the integrity of the food market, consumer safety,
and public trust, which is why they are subject to continuous monitoring within European
surveillance systems such as the EU Agri-Food Fraud Network [10].

Products with a high risk of fraud

Products at high risk of fraud are those with high economic value, strong global
demand, or physical characteristics that facilitate substitution, dilution, or falsification
without being easily detectable. At the global level, the WTO [47] ranks products with a
high risk of food fraud based on the value of global trade in 2021 as follows: meat (USD
168 billion), seafood and fish products (USD 160 billion), alcoholic beverages (USD 98
billion), coffee (USD 42 billion), milk (USD 31 billion), fruit and vegetable juices (USD
15 billion), spices (USD 13 billion), olive oil (USD 9 billion), honey (USD 3 billion), and
organic products. According to analyses conducted by the Joint Research Centre 2025 [9]
and the EU Food Fraud Network [12], the most vulnerable categories are meat and fish,
extra-virgin olive oil, dairy products, honey, and spices.

Meat and fish products are frequently subject to species substitution, for example,
horse meat being labeled as beef or low-cost fish species being marketed as premium
varieties, a phenomenon documented in numerous DNA-based studies [36,40]. Olive oil is
considered the most frequently adulterated food product worldwide, as it is often blended
with refined oils or oils of different origin in order to imitate the properties of extra-virgin
olive oil [5,35]. In the case of dairy products, fraud includes diluting milk with water and
replacing dairy fats with vegetable fats [15,43], and in the honey sector, adulteration with
glucose or fructose syrups is widely documented and difficult to detect through classic
tests [38]. pices such as saffron, oregano, and turmeric exhibit high rates of adulteration
through the addition of inexpensive plant materials or synthetic colorants [22]. These risks
are reaffirmed annually in European monitoring reports and in the scientific literature
dedicated to the identification of food authenticity [32].

Impacts of Food Fraud on Public Health and the Food Market

Illicit trade in agri-food products and beverages negatively affects agriculture,
destabilizes rural economies, distorts food markets, and jeopardizes the production and
delivery of fair, safe, and sustainable food and beverages [22]. The impact of food fraud is
multifaceted, affecting public health, the economy, consumer trust, and the effective
functioning of national control systems. From a public health perspective, fraudulent foods
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may contain undeclared allergens, contaminants, or inappropriate ingredients, thereby
posing acute or chronic risks to consumers [25,44]. From an economic perspective, global
losses generated by food fraud are estimated at between USD 30 and 50 billion annually
[47], while in Romania legitimate operators are directly affected through unfair
competition, market disruptions, and the devaluation of domestic products. At the
institutional level, the Romanian surveillance system, coordinated by the National Sanitary
Veterinary and Food Safety Authority (ANSVSA), plays a crucial role in managing the
impact of food fraud through annual control programs, thematic inspections, border
checkpoint controls, and the monitoring of high-risk products, in accordance with the
requirements of Regulation (EU) 2017/625. These programs contribute to the rapid
identification of non-compliances and to the withdrawal of falsified products from the
market, thereby reducing negative effects on consumers and protecting the integrity of the
national food supply chain [2,11]. However, European reports and academic analyses
highlight persistent challenges, such as limited laboratory resources and the need for the
digitalization of traceability systems [23,34]. In the social sphere, food fraud undermines
consumer trust in institutions and in Romanian brands, while repeated public exposure to
food scandals affects purchasing behavior and the overall perception of food safety [6,26].

Moreover, food fraud generates substantial economic losses at the global level [24].
Consequently, the impact of food fraud is profound and requires a coordinated response at
both global and national levels.

Prevention and control

The prevention and control of food fraud require an integrated approach based on
legislative, technological, financial, and institutional instruments. At the European level,
Regulation (EC) No. 178/2002 establishes the general principles of food safety, while
Regulation (EU) 2017/625 introduces risk-based official controls aimed at the rapid
identification of vulnerabilities within the food supply chain [11,37]. Modern prevention
tools include advanced analytical methods such as spectroscopy, DNA barcoding, and
isotopic profiling techniques, which enable the detection of fraudulent ingredients [19].
Digital technologies such as blockchain, traceability platforms, and integrated databases
have proven effective in enhancing transparency and reducing opportunities for fraud
[17,21]. In addition, internal audits, supply chain analysis, and transaction monitoring are
considered critical factors in preventing economic food fraud [34]. At the institutional
level, networks such as the EU Agri-Food Fraud Network facilitate the rapid exchange of
information between Member States and the coordination of cross-border interventions
[10,13]. In addition, consumer education, transparent labeling, and strict sanctions
complement the preventive framework necessary for reducing the incidence of food fraud
[27].

CONCLUSIONS

Food fraud is a complex phenomenon, primarily driven by economic motivations,
and its effective prevention requires an integrated approach that combines financial
accountability with a strict and consistently enforced legislative framework. The analysis
highlights that the most frequent forms of fraud include ingredient substitution, false
labeling, and product dilution—practices that occur particularly in high-risk categories
such as meat, olive oil, dairy products, honey, and spices.

Food fraud, regardless of its nature, can have significant consequences for
consumer health by leading to exposure to contaminants or undeclared allergens; it also
generates considerable economic losses while simultaneously undermining public trust in
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the safety and authenticity of food products. Effective prevention requires the use of
modern authentication technologies, the implementation of rigorous financial auditing, and
the conduct of well-structured official controls aligned with European regulations.
Furthermore, consistent marketing and information efforts are necessary to enhance
awareness among both producers and traders. Public institutions should also direct their
interventions toward continuous consumer education and information programs,
promoting, among other aspects, responsible practices such as the careful reading of
product labels at the point of purchase. Strengthening these efforts represents an essential
element in the prevention and mitigation of food fraud. In this context, close cooperation
among authorities, industry stakeholders, and consumers becomes crucial for safeguarding
the integrity of the food supply chain and for consolidating a transparent and safe food
system.
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