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1Faculty of Economics Science, 1 Decembrie 1918 University of Alba Iulia, Alba Iulia, Romania, 2Faculty

of Economics Science, West University of Timişoara, Timişoara, Romania

Food security has a special relevance in nowadays economies, due to the current

crisis, characterized by multiple layers on a social, political, economic, and

individual biological level. The present study aims to identify relevant aspects

of food insecurity for consumers in rural Romania and the main factors that

significantly influence it (food availability, food access, and food consumption).

The data were collected from a sample of 875 consumers from rural areas in

Romania. The results show that food insecurity is perceived by the consumers of

Romanian rural households as being strongly influenced by food availability, but

less influenced by food consumption and access. The results have an essential

relevance in the development of agri-food marketing strategies and public

policies in the field of sustainable development.
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1 Introduction

Food security is a global concern given global population growth, climate change that
can affect agricultural production, globalization, international trade and dependence on
food imports for more vulnerable countries, difficult access to food due to economic and
social inequalities, the international political environment and the global trend toward
changes in food preferences and lifestyle.

According to the Food and Agriculture Organization (1, 2), these factors influencing
food security can be grouped into four categories: availability—related to food supply,
and access to available food products, consumption and stability—the constant availability,
access, and use of food resources over time.

Shaw (3) pointed out that: “Food security exists when all people, at all times, have
physical and economic access to sufficient, safe and nutritious food that meets their dietary
needs and food preferences for an active and healthy life”.

For rural consumers in Romania, this trend of globalization and the development of the
global economy have led to an increased homogeneity of diets, with food products being
disconnected from their source. This has resulted in increased uncertainty in the supply
chain, making it susceptible to disruptions and causing food insecurity (4, 5).

In agri-foodmarketing, the identification of vulnerable groups of consumers is essential
to satisfy their needs, regardless of the country’s level of development. First of all,
agricultural products are intended to satisfy a physiological need (survival), according to
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Maslow’s pyramid of needs (6). The most basic need is for
physical survival, and this will be the first thing that motivates
consumer behavior.

In Romania, according to data provided by the National
Institute of Statistics in 2018 (7), approximately 47% of the
country’s population lives in rural areas, and a significant part of
them produce their food in their households. The access of this
category of consumers to food can be limited by various economic
and social barriers.

Food insecurity differs among consumers in rural and
urban areas in Romania. The existing research shows that
there are important differences in food diversity between actual
consumption and purchased food quantities, but these differences
are not influenced by the residence area (urban vs. rural) (8).
However, the analysis of food consumption patterns reveals that
there is a higher consumption of main food products in urban areas
compared to rural areas (9). Additionally, the study highlights that
the rural population has higher expenditure elasticities for food
demand compared to the urban population, mainly due to lower
cash incomes (10). These findings suggest that food insecurity may
be more prevalent in rural areas due to lower food diversity and
lower cash incomes, which can affect access to food and threaten
food security.

Food insecurity among consumers in rural areas of Romania
is an important research topic. Analyzing how food consumption,
food availability and food access relate to food insecurity among
consumers from rural areas in Romania can help identify areas for
improvement in food quality and living standards.

2 Materials and methods

2.1 Literature review. Theoretical
framework and hypothesis development

Regarding food consumption, there are significant differences
between rural and urban consumers. Food consumption patterns in
rural and urban areas can differ significantly due to various factors,
including lifestyle, access to resources, economic conditions,
agricultural practices and cultural influences. The latter produce
their food, while urban consumers buy it. Also, urban consumers
have access to a greater diversity of food. Food consumption among
rural consumers can be explained through several factors: price,
as a key driver for purchasing behavior, social context and habits
of food purchase and consumption, health concerns, awareness
of the environmental impact, trends in food such as currents
of vegetarianism and veganism, consumption of local products
agricultural practices. A complex interplay of various factors
influences the determinants of food and non-food consumption.
According to Savadogo and Brandt (11), income, education,
household size and structure are important determinants of food
and non-food consumption.

Furthermore, studies have shown the relevance and the
relations between food access and consumption as well as the
important relationships between neighborhood food environment
and consumption measures (12, 13). Consequently, based on the
above opinions, the following hypothesis has been established:

H1: There is a strong correlation between food consumption and

food access.

Food consumption in rural areas is closely tied to food security,
as these areas often rely on local agricultural practices and the
availability of homegrown or regionally produced food.

In his research, Skeratt (14), demonstrates that “place” has a
significant impact on food consumption, as it influences the type
of food available that affects consumer choices, and this can be
observed by comparing consumers who live in the environment
rural and those who live in the urban environment.

In 1986, Swaminathan presented the idea of “Nutrition
Security”, which was defined as “physical, economic, and social
access to a balanced diet, clean drinking water, environmental
hygiene, primary health care, and nutritional literacy,” which has
been emphasized. The term has three dimensions: availability,
access, and absorption (15).

Availability describes the actual availability of food supplies
in the appropriate amounts. Using food grains as a stand-in for
food (fair enough in a situation where food grains make up a
significant portion of caloric intake), the availability of food grains
is determined by net domestic production plus net imports plus
stock drawdown, net of feed, seed, and waste. Market integration
within the borders of a country and storage and transportation
infrastructure are prerequisites for physical availability in any
given area.

The bundle of entitlements that relate to people’s starting
points, what they can obtain (particularly in terms of physical
and financial access to food), and the opportunities that are
available to them to attain entitlement sets with sufficient food—
either through their efforts, through state intervention, or both—all
determine access.

The capacity to use the food ingested for biological purposes
is known as absorption. This in turn is closely tied to the
availability of clean water for drinking, sanitation, a sanitary
environment, primary healthcare, as well as suitable eating habits
and information (16).

Even though during harvest time there usually are no problems
with the availability of food, all around the globe, in each
country some institutions work on ensuring food availability for
their citizens. It focuses on the availability of enough food in
acceptable quantities, whether it comes from imports or home
production (17).

Additionally, scholars have outlined the status and the relations
between food access and food availability among different types
of consumers, as well as the influence of other factors (e.g., cost
disparity, food price, etc.) (18, 19). Accordingly, based on the above
views, the following hypothesis has been settled:

H2: There is a strong correlation between food access and

food availability.

In its most basic form, food availability refers to the state
in which food is produced to be consumed at local levels,
where local people or households can easily find the food they
need. It illustrates how different types of food are produced
and supplied. Furthermore, the process of food availability is
taken into account, mainly focusing on the dietary preferences
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of the consumer. These important variables are convenience,
cost, taste, and cultural norms. In addition to these, there
exist additional variables such as socioeconomic status and food
accessibility, which essentially impact food purchases and nutrient
quality (20).

According to other authors, food availability, food accessibility,
and food consumption are critical to achieving food security (21).

Consumer decisions have a direct impact on nutrition and
sustainability results, both of which are impacted by the type and
amount of money spent and the diversity of food available (22).
Also, consumers are developing more and more different behaviors
as a direct consequence of technology impact and social media
communications (23).

Since the availability of food is dependent upon both naturally
occurring and sustainably farmed land systems, it is generally
accepted that long-term food security requires an ecosystem-aware
food security policy. Governments that practice sustainable land
use and prudent resource management can support long-term,
productive agriculture. In the same time, farmers should become
more aware and adopt a green based design for the production
process, along with green marketing techniques capable to generate
a favorable mentality among consumers, highlighting their health
benefits based on sustainable farming products consumption (24).

Allocating land tenure rights and access to natural resources,
preserving soil and pollinators that are essential to crop growth,
preserving forests that provide food sources and aid in water
regulation, and permitting ecosystem restoration services to
maintain healthy ecosystems are some of the specific policies that
will help achieve these goals (25).

The food availability reduction can cause a reduction of food
per capita supply, which is usually caused by natural disasters, wars
or pandemics. The insufficient production and availability of food
represent the main causes of famines and starvation (26).

At the same time, the availability of food is so important as
it influences people by adjusting the pace at which they consume
calories. An individual needs to sustain a positive or at least
equilibrium energy balance over an extended period to stay healthy,
even though their energy intake rates will constantly fluctuate
across different time scales (27).

Moreover, the rising prevalence of food insecurity, in the
last decade, has become a growing concern for many low- and
middle-income countries (28). This issue has been exacerbated
by natural disasters and socioeconomic instability (29), various
factors are contributing to this alarming trend (e.g., conflict, global
health matters, inflation), (30, 31). According to FAO (32), a
situation where people lack adequate access (e.g., physical, social or
economic) to nutritious food is referred to as food insecurity and
it occurs when individuals do not have the necessary resources to
meet their daily needs. Hence, based on the above understandings,
the following three hypotheses have been determined:

H3: Inadequate food consumption positively affects

food insecurity.
H4: Inadequate food access positively affects food insecurity.
H5: Inadequate food positively affects food insecurity.

Strategies should strive to reduce the environmental effect of
the agricultural sector and adapt farming systems to the impacts
of extreme climate change to manage the availability dilemma

and achieve food security. High-yielding crop varieties, sustainable
soil management techniques, the use of irrigation technology that
improves water usage efficiency (like drip irrigation), and farmer
training can all help farming systems adapt to climate change (17).
Using integrated farming techniques could result in less reliance on
outside inputs, which would benefit the environment (33).

In this sense, agroecological intensification can be quite
beneficial. Agroecological intensification, for instance, can entail
replacing chemical fertilizers with legumes and pesticides with
biological pest control, such as employing predators (34). Precision
farming techniques can lower waste and pollution in the
environment in industrialized nations (35). These methods can
lower the detrimental environmental externalities of agricultural
farming systems, boost yields over time, and save significant
production costs. Low-income nations lack sophisticated farm
input markets, therefore utilizing biological processes and relying
as little as possible on outside inputs could increase local
productivity and guarantee food availability (33). As a trend, bio-
economy has a strong pace due to the importance of the outcomes
that are dealing with the preservation of bio-resources and the
possibility to have a high degree of efficiency for environment
related activities like farming (36).

“The access of all people, on a permanent basis, to the necessary
food for an active and healthy life” is the definition of food
security (37). Although there are several levels at which food
security can be assessed, the majority of references are made to
the global, national, and microeconomic—that is, to the family
and individual—levels. One or more of the four components of
food security—food availability, supply stability, economic access,
and the individual’s need for wholesome, nutrient-dense food—
are highlighted, depending on the level of reference. Therefore,
the ability of nations to offer an adequate agricultural supply to
meet the population’s food and nutritional demands is the main
focus when applying the idea of food security at the global or
national level (38). Simultaneously, newer strategies (39) emphasize
“food autonomy” as a component of stable food security, which
lessens susceptibility to changes in both domestic and international
agricultural markets.

2.1.1 Reviews related to food insecurity, food
availability and food access among Romanian
rural consumers

Food availability in the countryside is a crucial concern,
not only in Romania but also in the whole world. The rural
environment plays a critical role in food production, but there are
still significant challenges in ensuring access to adequate food for
rural communities.

In the European Union, Romania has the most subsistence
farms per capita. Practically speaking, 3.3 million of Romania’s
3.7 million farms can be classified as subsistence farms due to
the incredibly low value of the produced goods. Despite playing
a smaller part in the marketplace, these small farms are crucial
to the rural community because they provide food and social
security while also helping to preserve the environment by using
conventional production techniques (40).

Romania has a varied pattern of food consumption because
of the large proportion of its population living in rural areas.
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Thus, there are two patterns of food consumption: one for the
urban population, where access to food is primarily determined
by the purchasing power of the households, and another for the
rural population, which consists of land-owning families whose
purchasing power is determined by the ratio of the prices of goods
sold on the farm to the prices of goods purchased on the market.
It is clear that these consumption patterns are not pure forms
because even the urban population exhibits high levels of self-
consumption that are either directly or indirectly related to the
household members’ farming activities.

However, the availability of food does not ensure that it will be
accessible, as issues with economic distribution in society can have
a significant negative influence on both food security and access to
food at the home level. Food security is therefore seen as a family or
individual issue in the last instance. Generally speaking, hunger and
food insecurity are a direct effect of poverty. Poor households will
be able to afford and probably want to eat a sufficient diet as a result
of economic growth and income increases (41). At the same time,
periods of food deprivation (like historical well-known events –
Dutch Hunger Winter, etc) can have undesired effects in a long run
on the future generations’ capacity to manage a healthy diet (42).

Access to food for rural households in Romania is contingent
not just on household incomes but also on the agricultural
resources these households possess initially. This is because the
majority of Romanian peasant farms are small-scale households,
that have inadequate market connections, and mostly use their
produce for self-consumption.

Based on current estimates, 82% of Romanian farms produce
mostly for their own consumption (43), whereas just 16.5%
produce primarily for direct sales (44). In this way, subsistence
agriculture, which makes up for the lack of monetary income
and provides a nutritional standard for survival, appears to be
a safety net for the impoverished population residing in rural
areas as well as for certain urban households that own agricultural
land. This occurs under the circumstances that our nation’s
families continue to consume food at relatively high percentages
of their consumption expenditures, demonstrating how vulnerable
all households are to agriculture—more specifically, to the prices of
agricultural products on both the local and international markets.

Factors influencing the availability of food in rural areas,
according to Vávra et al. (45), are as follows:

(1) Agricultural infrastructure—The availability of food in
rural areas is closely related to agricultural infrastructure.
Access to resources such as quality seeds, and modern and
appropriate agricultural machinery can significantly increase
the production of food technologies. Climate change:
Climate change can negatively affect agricultural production,
with significant consequences for food availability. Extreme
events such as drought or flooding can disrupt food
supply chains.

(2) Access to markets—For rural producers to sell their
products, it is essential to have efficient transport systems
and road infrastructure to facilitate access to markets.

(3) Agricultural education—An agriculturally educated rural
community can benefit from better farming and resource
management techniques, thereby contributing to increased
food production.

(4) Agricultural policies—Government policies on agriculture
can have a significant impact on food availability. Subsidies,
financial support and regulations can influence how rural
farmers operate and grow their businesses.

The specific context of Romania, according to the National
Institute of Statistics is described by the following characteristics:

(1) Traditional agricultural structure—Romania has a long
agricultural tradition, and many rural communities
continue to depend on agriculture for subsistence and
income. However, there are some challenges related to the
modernization of the agricultural sector.

(2) Small producers—A large part of agricultural production
in Romania comes from small agricultural producers. They
may experience difficulties in accessing modern technologies
and markets, thus affecting the availability of food.

(3) Demographic changes—Population migration to cities can
lead to aging rural communities and a decline in the
agricultural workforce, which can affect food availability.

(4) Rural development program—The Romanian government
implements programs for rural development, with
an emphasis on the modernization of agricultural
infrastructure, the stimulation of ecological agriculture
and the support of small producers.

(5) Access to credits—Limited access to credits for farmers can
be a barrier to the development of agricultural businesses
and, implicitly, to ensuring an adequate availability of food
in the countryside.

One of the most reliable sources of information about the
factors influencing global food security is the Global Food
Security Index (GFSI) (46). It assesses food security in 113
countries using four main criteria: price, availability, quality
and safety, and sustainability and adaptation. It was created by
Economist Impact with assistance from Corteva AgroSciences.
A dynamic benchmarking model built from 68 qualitative and
quantitative drivers of food security serves as the foundation for
the index. Economist Impact chose the 113 countries in the index
with consideration for regional variety, economic significance,
population size (bigger countries were picked to reflect a larger
proportion of the world’s population), and the intention of
incorporating all regions of the world.

According to GFSI, in 2022, in the overall ranking table,
Romania was in the 45th position with a score of 68.8 out of 100,
after all the EU countries. The first position in the ranking is held by
Finland with a score of 83.7 points. While comparing its’ position
with the year 2012, Romania maintained the 45th position but
improved the score with 5.8 points (47).

Still, the food consumption patterns of Romanians still reflect
poverty, but the effects of poverty on population nutrition are more
pronounced in urban areas than in rural ones.

More stable food availability results from the contact between
agriculture and rural homes, despite the inferior quality features of
the food (higher levels of alcohol, less animal protein, and a higher
prevalence of fats of animal origin and high cholesterol).

Simultaneously, a reduced intake of meat, fresh vegetables, and
fruit indicates an even less diverse food consumption in rural areas
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when we compare consumption by residential areas. The rural
area’s food intake is seasonal, with virtually little fruit and vegetable
eating occurring outside of season (40).

The rising prevalence of food insecurity, in the last decade,
has become a growing concern for many low- and middle-income
countries (28). This issue has been exacerbated by natural disasters
and socioeconomic instability (29), various factors are contributing
to this alarming trend (e.g., conflict, global health matters,
inflation), (30, 31). According to FAO (32), a situation where
people lack adequate access (e.g., physical, social or economic)
to nutritious food is referred to as food insecurity and it occurs
when individuals do not have the necessary resources to meet their
daily needs.

Even though farmers (i.e., small-scale farmers) are primarily
responsible for ensuring food security in the national framework,
they are still susceptible to the risk of food insecurity at home (48).

Previous researchers have considered the emergence of
COVID-19 can worsen the diet quality and increase the intake of
various food products. This could lead to future health problems
and the promotion of nutritional awareness is needed (49, 50).
Scholars from Romania noted the behavior of consumers prompted
consumers to pay more attention to where their food comes from
and also shifted their focus to buying local products and issues
related to food waste (8, 40, 51–54).

Similarly, other Romanian authors, pointed out that for people
residing in rural areas/small farms, the manifest attributes of
food choice are classified into several constructs: price, quality,
sustainable food, the impact of products on their health, the
quantity of thrown food, accessibility of organic food, or Romanian
traditional food (55–61).

Therefore, from the aspects previously described, it is noted
that Romanian researchers treated less the effects of anxiety
regarding the quality and quantity of food, caused by access to food
of rural consumers in Romania.

Previous research from different sources has pointed out that
easier access to supermarkets, measured in different settings, was
associated with food consumption, particularly improved fruit or
vegetable intakes or overall diet quality (12).

Likewise, previous research has indicated the relationship
between food consumption and food availability at the local and
national levels (62, 63). Thus, based on the above judgements, the
following hypothesis has been established:

H6: There is a strong correlation between food consumption and

food availability.

After analyzing the literature, we considered the appropriate
relationships among food consumption, food access, food
availability and food insecurity in the form of the model proposed
in Figure 1 (proposed conceptual model).

According to our conceptual model, we can outline that
the negative balance of any of the three indicators (i.e.,
food consumption, food access, and food availability) leads
to food insecurity. Therefore, the concept of food insecurity
is based on three fundamental elements: (1) Inadequate food
consumption, (2) Inadequate food availability; (3) Inadequate
access to food.

2.2 Research methodology

The data collection was carried out by using the survey based
on a questionnaire on a sample of 875 inhabitants from rural areas
in Romania. The scales used inmeasuring the variables of this study
were adapted from previous research and adjusted to fit the specific
context of our study.

The surveys were conducted in Romania during 2021–
2022. The sample included 900 people from rural areas from
Transylvania, Moldova, and Dobrogea regions in Romania. The
selection of the sample was random. In the selection of farms, the
representativeness of the sample was followed. This representation
was achieved by dividing the population evenly by region/sub-
regions. Research data were collected in the form of direct
interviews by interview operators.

The interview based on the questionnaire administered by
the operators was a complex one including economic, social,
sustainability, market links and job satisfaction aspects.

Regarding ethical approval, we highlight the fact that the
questionnaire text mentioned the guarantee that technical and
procedural measures have been taken to protect and ensure the
confidentiality, integrity and accessibility of processed personal
data and also that unauthorized use or access and personal data
breach will be prevented, in accordance with the legislation in force.

Incomplete and invalid questionnaires were removed from the
sample and 875 valid questionnaires were obtained.

According to USAID Title II and Child Survival and Health
Grant indicators of the access component of household food
insecurity [hereafter referred to as household food insecurity
(access)] can be used to guide, monitor and evaluate in distinction
countries. Over the past several years, USAID’s Food and Nutrition
Technical Assistance (FANTA) project has supported a series of
research initiatives to explore and test different options for meeting
this need (64).

The Household Food Insecurity Access Scale (HFIAS), is an
adaptation of the approach used to estimate the prevalence of
food insecurity in the United States (U.S.) annually. The method
is based on the idea that the experience of food insecurity (access)
causes predictable reactions and responses that can be captured and
quantified through a survey and summarized in a scale. Version
3 of the guide, the HFIAS questions have been refined to address
the recommendations of the Nutrition and Consumer Protection
Division, Food and Agriculture Organization of the United Nations
(FAO) (64).

U.S. Household Food Security Survey Module (US HFSSM)
asks respondents to describe behaviors and attitudes that relate
to these various aspects of the food insecurity experience
(65). A question relating to perceptions of insufficient quantity
asks whether any adults had to eat less than they thought
they should. The US HFSSM are summarized in a scale to
provide a continuous indicator of the degree of a household’s
food insecurity.

FANTA and its partners they defined a set of questions
(Household Food Insecurity Access Scale Generic Questions) that
have been used in several countries and appear to distinguish the
food secure from the insecure households across different cultural
contexts (64).
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FIGURE 1

The proposed conceptual model.

TABLE 1 Variable measures.

Model construct Exogenous variables Items Sources

Food access Anxiety and uncertainty about the household food
supply: (FAA)

Did you worry that your household would not
have enough food?

(64)

Insufficient quality, which includes food variety,
and preferences (FAV)

Did you or any household member have to eat
some foods that you really did not want to eat
because of a lack of resources to obtain other types
of food?

Insufficient food quantity (FAQ) Did you or any household member have to eat
fewer meals in a day because there was not enough
food?

Food consumption Income (FCI) Level of income (66)

Production of food (FCPF) Production, purchasing power, social

Health, social safety nets (FCS) Safety nets, community support

Food availability Resources for food (ARF) Natural, human, and physical (66, 69)

Availability Production of food (APF) Food production, market integration

The categorical variables are used in separate questions to
describe the structure of the sample and to explain the correlations
between the independent variables and the dependent ones. The
responses were assessed on a 3-point Likert-type scale ranging from
1 = rarely (once or twice in the past four weeks) 2 = sometimes
(three to ten times in the past four weeks) 3 = often (more than
ten times in the past four weeks) in accord with HFIAS scale (64).
The measured variables were food consumption, food access, food
availability and food insecurity. The proposedmodel is based on the
HFIAS scale and the proposed items to measure food availability
and food consumption by Pandey and Bardsley (66).

In our research, food access, was measured using:
(i) Anxiety about the household food supply (FAA); (ii)
Perceptions that food is of insufficient quality, which includes
food variety, and preferences (FAV); (iii) Perception that
food is of insufficient food quantity, which includes food
supply (FAQ).

For analyzing food consumption were used: (i) Income (FCI);
(ii) Production of food (FCPF) and (iii) health, social safety nets
(FCS) (66).

Food availability was measured with the variables: (i)
Resources for food—natural, human, and physical, (ARF) and (ii)
availability Production of food—production, food imports, market
integration (APF).

The HFIAS questions relate to three different domains of food
insecurity (access) found to be common to the cultures examined
in a cross-country literature review (67, 68).

The questionnaire includes 15 questions with specific content
for the three constructs of the model (Table 1).

The structure of the sample is described using data represented
in Table 2.

Therefore, a model was created with the following
dimensions: food consumption, food access, food availability,
and food insecurity.
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TABLE 2 Sample structure.

Variable Category Frequency Percentage

Gender Male 633 72.3%

Female 242 27.7%

Agricultural
Education

Yes 484 55.3%

No 391 44.7%

Age 18–35 138 15.77%

36–45 327 37.37%

46–55 189 21.60%

56–65 137 15.66%

Over 66 84 9.6%

Number of
household members

2–4 548 62.63%

4–8 284 32.46%

Over 8 43 4.91%

The components of the model were analyzed using the
exploratory factor analysis method. This method ensures accuracy
and contributes to defining the model as correctly as possible
and identifying the component variables that could be removed
from the analysis to reduce the information that must be analyzed
without affecting the accuracy of the final result. The Cronbach’s
Alpha test is used to assess the reliability of the scales. For each
factor, Cronbach’s alpha coefficient was calculated to measure the
internal consistency. It measures the sum of observed variables
associated with the overall variable to eliminate low correlation
coefficient observation variables to the overall variable. For
exploratory analysis, it is essential to conduct a test of the scale’s
reliability using Cronbach’s Alpha. Although it is not possible to
discuss a specific value that Cronbach’s alpha coefficient can have
to guarantee a high degree of fidelity of the measurements, several
researchers suggest that values that are ≥0.90 can be considered
excellent, while values ≥0.80 may be considered good and those
≥0.70 are acceptable (70, 71).

3 Results

According to the results, Cronbach’s alpha coefficient values are
above 0.90, for each component measurement (a value of 0.993
for food utilization, a value of 0.998 for food access, a value of
0.995 for food availability 0.995) which means that the fidelity
(consistency) of the scales in case of latent variables is confirmed
(71, 72).

In the case of The Kaiser–Meyer–Olkin (KMO) test for
measuring the suitability of the sample, it must have a minimum
workload of 0.5 to consider that the sample size is appropriate
for performing the factor analysis and over 0.7 data adequacy
is considered very good. According to the results Kaiser–Meyer–
Olkin (KMO) for food consumption is 0.776, food access 0.771 and
food availability 0.5 for the latter, the suitability is moderate (73).

Another condition to be able to apply exploratory type factorial
analysis and the main components analysis procedure deals with
homoscedasticity verification or homogeneity of variances by the
Bartlett test. This test is sensitive to abnormalities. The Bartlett
Test is used for the null hypothesis test that implies all population
variations are equal, compared to the alternative hypothesis that
assumes at least two are different. In other words, the Bartlett
Test examines whether the correlation matrix of the investigated
population is similar to the identity matrix. If the population
correlation matrix resembles the identity matrix, then it means
that each variable correlates poorly with all other variables. This
test is considered significant and the null hypothesis is rejected if
p < 0.001 (Table 3). Values regarding exploratory factor analysis
(values of Bartlett’s Test of Sphericity, Kaiser–Meyer–Olkin test
and Cronbach’s alpha coefficient, for each dimension of the model,
extracted and retained based on the considered items).

In conclusion, it can be stated that factor analysis can be used
because the latent variables determined to start from the initial
items are valid in terms of item commonality (Kaiser–Meyer–
Olkin test), item sphericity (Bartlett Test) and measurement scale
consistency (Cronbach’s alpha). A confirmatory factor analysis was
conducted using version 28.0 of the IBM-SPSS AMOS program.

Table 4 presents the goodness of fit and we point out that
indices of the structural model were satisfactory for the variables
of food consumption, food access, food availability and food
insecurity (Chi-square–CMIN = 59.659, df = 22; p = 0.00; GFI =
0.934; IFI= 0.996, NFI= 0.995, TLI= 0.993, CFI= 0.996, RMSEA
= 0.063).

Comparing the values obtained in Table 4 with the limit
values of each index, it can be stated that the proposed model is
satisfactory in terms of statistical consistency (Table 5).

One can notice from Table 4 that p < 0.01; the statistical
significance of the parameter estimates test of the critical ratio
(C.R.) needs to be >1.96 (75, 76, p. 494–505).

The general analysis of the model results shows that food
consumption, food accessibility and food availability it influences
directly food insecurity.

Hypotheses H1 - Food consumption has a direct positive and
significant effect on food access β = 0.91, p < 0.01, Critical Ratio
test = 20.811 > 1.96 is accepted. Income level, purchasing power,
safety nets, and community support had a direct and significant
effect on Anxiety and uncertainty about the household food supply,
insufficient quality, which includes food variety, and preferences
and insufficient food quantity.

Also, there is a strong correlation between food access and food
availability (β = 0.91, p < 0.01, CR test = 20.786 > 1.96), and the
H2 hypothesis is supported. Food availability has a direct positive
and significant effect on food access. Resources for the food and
the availability and production of food have a direct influence on
food acces.

Hypothesis H3 Inadequate food consumption has a direct
positive and significant effect on food insecurity, β = 0.33,
p < 0.01, and Critical Ratio test = 8.684. The correlation
is not very strong, but according to the data, the hypothesis
is supported.

Hypothesis H4 Inadequate food access has a direct positive and
significant effect on food insecurity perception, β = 0.40, p < 0.01,
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TABLE 3 Values regarding exploratory factor analysis.

Test statistic Food consumption Food access Food availability Food insecurity

Cronbach’s Alpha 0.993 0.998 0.995 0.973

Bartlett’s test of sphericity∗ 6,128.625 8,175.134 3,382.031 7.350

Approx. Chi-Square
df
Sig.

3.000 3.000 1.000 1.000

Kaiser–Meyer–Olkin Measure of
Sampling Adequacy

0.776 0.771 0.500 0.760

∗Extraction method Principal component analysis.

TABLE 4 Fit indices for the model.

Model P GFI AGFI NFI RFI IFI

Research obtained values 0.000 0.934 0.912 0.995 0.992 0.996

Theoretical statistical values∗ < 0.05 >0.90 >0.90 >0.95 >0.90 >0.90

Model TLI CFI PNFI PCFI RMSEA PCLOSE

Research obtained values 0.993 0.996 0.608 0.609 0.063 0.00

Theoretical statistical values >0.95 >0.95 >0.50 >0.50 <0.1 <0.05

∗Statistical theoretical values are considered according to Hooper et al. (74).

and CR =11.764. Even though the correlation is not very strong,
H3 is supported.

Hypothesis H5 Inadequate food availability has a direct positive
and significant effect on food insecurity perception β = 1.07, p <

0.01, and Critical Ratio test=3.870. Similarly, the correlation is very
strong and H5 is supported.

For hypothesis H6 we noticed that Adequate food availability
has a direct positive and significant effect on food consumption β

= 0.92, p < 0.01, and CR=20.872.

4 Discussion

The different types of households, complex social
structures and the inequitable distribution of resources
among its members reinforce the idea that the concept
of “household food security” has political relevance. The
research carried out to date has not yet provided an
adequate perspective on individual food insecurity. The
measurement of different experiences of insecurity within the
household should be continued and the implications of these
results discussed.

One of the greatest challenges for specialists has been to develop
a set of criteria that can be used to assess the validity of adapted
scales of experiential food insecurity in different cultures without
complete data sets.

This research has identified highly variable food insecurity
situations in Romania.

According to USAID, three distinct variables are essential to
the attainment of food insecurity: (1) Food Availability: if there
are insufficient quantities of appropriate, necessary types of food
from domestic production; (2) Food Access: individuals have
inadequate incomes or other resources to purchase or barter to
obtain levels of appropriate food needed to maintain consumption

of an adequate diet/nutrition level; and (3) Food Consumption:
food is improperly used, improper food processing and storage
techniques are employed, inadequate knowledge of nutrition and
child care techniques exist and is applied, and adequate health and
sanitation services.

Having as a model the household food insecurity access scale
(i.e., HFIAS) used in the USA to measure food insecurity, we
created a model that can be used at the level of rural households
in Romania.

The investigated population were small farms, households that
deal with agriculture and that produce their basic food. In the case
of the small farmer, the indicators from the HFIAS model were
adapted. For small households, food diversification is a problem
for the population and limited access to other foods than those in
the household.

Dimensions of food insecurity were measured with items
from the scale HFIAS (67, 68) combined with the model
proposed by Pandey and Bardsley (66) and FAO and SAARC
(69). With the HFIAS scale, we measured the food access and
food availability and food consumption the proposed models
were adapted.

Likewise, we discover that the perception of uncertainty or
anxiety over food is less in the case of the investigated population
from Romania compared to the studies done in the USA, or other
countries (77).

The food consumption decisions are influenced in a great
measure by different factors among them being the perception of
food products labels that can elicit a positive impact in the long run
in case of subsequent loyal behavior (78, 79).

The specialized literature analyzed refers to the use of food
insecurity measurement scales in a comparative way in different
time intervals. The research carried out at the level of consumers
in rural areas in Romania requires a reiteration of the study to be
able to analyse and compare the results.
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TABLE 5 Standardized direct e�ect coe�cient.

Hypotheses Correlations β P Std. error C.R. Decision

H1 FC→ FACC 0.91 0.000 0.044 20.811 Supported∗

H2 FACC→ FA 0.91 0.000 0.044 20.786 Supported∗

H3 FC→ FIN 0.33 0.000 0.038 8.684 Supported∗

H4 FACC→ FIN 0.40 0.000 0.034 11.764 Supported∗

H5 FA→ FIN 1.07 0.000 0.276 3.870 Supported∗

H6 FC→ FA 0.92 0.000 0.047 20.878 Supported∗

∗Significant at CR > 1.96, p < 0.01.

5 Conclusions

In agreement with USAID studies and partially using the
HFIAS scale, we consider that food insecurity is perceived by
the inhabitants of Romanian rural households as being strongly
negatively influenced by food availability, but less influenced by
food consumption and access.

The rural population has direct access to basic foods, to
food subject to production and valorisation in their small farms.
Inadequate access to food is due to infrastructure. The level of
anxiety about the quality or quantity of food is closely related
to the geographical area, being influenced by crops and access to
imported products.

Food must be available for households to have access to, and
a household must have access to food for individual household
members to have appropriate food utilization/consumption. All
three elements of food security must be achieved for food security
to be attained (77).

That situation has increased local dependencies on food
supplied from distant locations, with households having little
control over prices received for their produce or paid for food,
whereas risks increase as the diversity of their food production and
consumption systems decline (80). Changing environmental and
socio-economic conditions could worsen that situation (66, 81).
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10. Luca L, Alexandri C, Păuna B. Demand for food diversity in romania,
agricultura land applied economic association. National Institute Econ Res. (2017)
2:44–55. doi: 10.4018/IJFBMBM.2017010104

11. Savadogo K, Brandt JA. Household food demand in burkino
faso: implications for food policy. Agricult Econ. (1988) 2:345–
64. doi: 10.1111/j.1574-0862.1988.tb00064.x

12. Rose D, Bodor JN, Hutchinson PL. The importance of a multi-dimensional
approach for studying the links between food access and consumption. J Nutr. (2010)
140:1170–4. doi: 10.3945/jn.109.113159

13. Ginting S, Kitreerawutiwong N. Food access, food consumption, and children’s
nutritional status of smallholder farmer in sinabung’s eruptions-prone areas, Indonesia.
Ecol Food Nutr. (2022) 61:319–36. doi: 10.1080/03670244.2021.1987231

14. Skeratt S. Food availability and choice in rural scotland: the impact of ‘place”. Br
Food J. (1999) 101:537–44. doi: 10.1108/00070709910279009

15. Swaminathan MS, Sinha SK. “Building national and global nutrition security
systems. In: Global Aspects of Food Production. Dublin: Tycooly International
Publishing Company. (1986).

16. Swaminathan MS, Bhavani RV. Food production and availability - essential
prerequisites for sustainable food security. Indian J Med Res. Sep. (2013) 138:383–91.

17. Mockshell J, Villarino MEJ. Potential of Agroecological Intensification to Address
Food and Nutrition Challenges in Encyclopedia of Food Security and Sustainability.
(2019). https://www.sciencedirect.com/referencework/9780128126882/encyclopedia-
of-food-security-and-sustainability (accessed November, 2023).

18. Lee AJ, Darcy AM, Leonard D, Groos AD, Stubbs CO, Lowson S, et al.
Food availability, cost disparity and improvement in relation to accessibility
and remoteness in Queensland. Aust N Z J Public Health. (2002) 26:266–
72. doi: 10.1111/j.1467-842X.2002.tb00685.x

19. GebremariamMK, Vaqué-Crusellas C, Andersen LF, Stok FM, Stelmach-Mardas
M, Brug J, et al. Measurement of availability and accessibility of food among youth:
a systematic review of methodological studies. Int J Behav Nutr Phys Activity. (2017)
14:1–19. doi: 10.1186/s12966-017-0477-z

20. Gustafson D, Gutman A, Leet W, Drewnowski A, Fanzo J. Seven
food system metrics of sustainable nutrition security. Sustainability. (2016)
8:196. doi: 10.3390/su8030196

21. Rozaki Z. Food security challenges and opportunities in Indonesia post
COVID-19 in Advances in Food Security and Sustainability. (2021). Available
online at: https://www.sciencedirect.com/bookseries/advances-in-food-security-and-
sustainability/ (accessed November, 2023).

22. Ogot N. Metrics for identifying food security status. In: Charis M,
editors. Food Security and Nutrition. Cyprus: Galanakis Academic Press. (2021)
p.147–179.

23. Bryła P, Chatterjee S. The impact of social media marketing on consumer
engagement in sustainable consumption: a systematic literature review.
Int J Environ Res Public Health. (2022) 19:16637. doi: 10.3390/ijerph192
416637

24. Andronie M, Gârdan DA, Dumitru I, Gârdan IP, Andronie IE. Integrating the
principles of green marketing by using big data. Good Pract Amfiteatru Econ. (2019)
21:258–69. doi: 10.24818/EA/2019/50/258

25. Caiafa K, Wrabel M. General and Global Situation in Encyclopedia of Food
Security and Sustainability. (2019). Available online at: https://www.sciencedirect.com/
referencework/9780128126882/encyclopedia-of-food-security-and-sustainability
(accessed November, 2023).

26. Milà-Villarroel R, Homs C, Ngo J, Martín J, Vidal M, Serra-Majem L.
Famine, Hunger, and Undernourishment in Encyclopedia of Food and Health. (2016).
Available online at: https://www.sciencedirect.com/referencework/9780123849533/
encyclopedia-of-food-and-health (accessed November, 2023).

27. Monson DH, Bowen L. Evaluating the Status of Individuals and Populations in
Sea Otter Conservation. (2015). Available online at: https://www.sciencedirect.com/
book/9780128014028/sea-otter-conservation (accessed November, 2023).

28. World Bank. Food Security -update report, International Bank for
Reconstruction and Development/The World Bank. (2023). Available online
at: https://www.worldbank.org/en/topic/agriculture/brief/foodsecurityupdate?
cid$=$ECR_GA_worldbank_EN_EXTP_searchands_kwcid$=$AL!18468!
3!665425039345!b!!g!!food%20insecurityandgad_source$=$1andgclid$=
$EAIaIQobChMIl5zWiZPLggMVEweLCh1WXQ1OEAMYASAAEgIbKfD_BwE
(accessed November 2023).

29. Godfray HCJ, Crute I, Haddad L, Lawrence D, Muir JF, Nisbett N, et al.
The future of the global food system. Philos Trans R Soc Lond B Biol Sci. (2010)
365:2769–2777. doi: 10.1098/rstb.2010.0180

30. Janssen, M, Chang IBP, Hristov, H, Pravst, I, Profeta, A, Millard J. Changes in
food consumption during the COVID-19 pandemic: Analysis of consumer survey data
from the first lockdown period in Denmark, Germany, and Slovenia. Front Nutr. (2021)
8:60. doi: 10.3389/fnut.2021.635859

31. Das S, Rasul MD, Hossain MS, Khan AR, Alam MA, Ahmed T, Clemens
JD. Acute food insecurity and short-term coping strategies of urban and
rural households of Bangladesh during the lockdown period of COVID-
19 pandemic of 2020: report of a cross-sectional survey. BMJ Open. (2020)
10:e043365. doi: 10.1136/bmjopen-2020-043365

32. FAO. Addressing Food Insecurity in Protracted Crises. FAO: Rome, Italy. (2010).
Available online at: https://www.fao.org/documents/card/en/c/0939000e-46d8-5435-
9798-68ff849bf29e.

33. Pretty J. Agricultural sustainability: concepts, principles and evidence. Philos
Trans Royal Soc. (2007) 363:447–65. doi: 10.1098/rstb.2007.2163

34. Silici L. Agroecology. What it is and What it Has to Offer. IIED. (2014). Available
online at: https://www.iied.org/sites/default/files/pdfs/migrate/14629IIED.pdf

35. Godfray HCJ. The debate over sustainable intensification. Food Security. (2015)
7:199–208. doi: 10.1007/s12571-015-0424-2

36. Gârdan DA, Andronie M, Gârdan IP, Andronie IE, Iatagan M. Bioeconomy
development and using of intellectual capital for the creation of competitive
advantages by SMEs in the field of biotechnology. Amfiteatru Econ. (2018) 20:647–
66. doi: 10.24818/EA/2018/49/647

37. FAO. Declaration FAO on World Food Security. Rome: The World Food
Summit. (1996).

38. Pinstrup A. Food security: definition and Measurement. Food Security. (2009)
1:5–7. doi: 10.1007/s12571-008-0002-y

39. FAO. Food Security: Some Macroeconomic Dimensions. Rome: FAO. (2007).

40. Alexandri C, Luca L, Kevorchian C. Subsistence economy and food security – the
case of rural households from Romania, in 2nd International Conference ‘Economic
Scientific Research - Theoretical, Empirical and Practical Approaches’, ESPERA 2014,
13-14 November 2014, Bucharest, Romania. Procedia Econ Finan. (2015) 22:672–
80. doi: 10.1016/S2212-5671(15)00282-8

41. Senauer B, Roe T. Food security and the household, paper presented at the Congress
of the International Association of Agricultural Economists, Sacramento, USA. Poznan:
Wydawnictwo AdamMarszałek (1997).

42. Stoica V, Gardan DA, Constantinescu I, Gardan IP, Calenic B.
Transgenerational effects of traumatic historical events on the incidence of metabolic
syndrome/nonalcoholic fatty liver disease in the romanian population. J Med Life.
(2020) 13:475. doi: 10.25122/jml-2020-0156

43. Eurostat (2020). European Commission, Eurostat Data Base. Available online
at: https://ec.europa.eu/eurostat/web/agriculture (accessed November, 2023).
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51. Ştefan V, Herpen E, Tudoron A, Lahteenmaki L. Avoiding food waste by
Romanian consumers: The importance of planning and shopping routines. Food Qual
Prefer. (2013) 28:375–81. doi: 10.1016/j.foodqual.2012.11.001

52. Borda D, et al. Romanian consumers’ food safety knowledge, awareness on
certified labelled food and trust in information sources. Food Control. (2021)
120:107544. doi: 10.1016/j.foodcont.2020.107544

53. Vermeir I, Petrescu D, Petrescu-Mag R. What are the ‘shape-friendly’
locations to sell misshapen tomatoes? The effect of point of purchase on
consumers’ abnormal perception and probability to buy. Food Qual Prefer. (2023)
106:104809. doi: 10.1016/j.foodqual.2023.104809

54. Dumitras DE, Harun R, Arion FH, Chiciudean DI, Kovacs E, Oroian FC. Food
consumption patterns in romania during the COVID-19 Pandemic. Foods. (2021)
10:2712. doi: 10.3390/foods10112712

Frontiers inNutrition 10 frontiersin.org

https://doi.org/10.3389/fnut.2023.1345729
https://doi.org/10.3390/agronomy13020571
https://doi.org/10.1016/j.landusepol.2022.106351
https://doi.org/10.4018/IJFBMBM.2017010104
https://doi.org/10.1111/j.1574-0862.1988.tb00064.x
https://doi.org/10.3945/jn.109.113159
https://doi.org/10.1080/03670244.2021.1987231
https://doi.org/10.1108/00070709910279009
https://www.sciencedirect.com/referencework/9780128126882/encyclopedia-of-food-security-and-sustainability
https://www.sciencedirect.com/referencework/9780128126882/encyclopedia-of-food-security-and-sustainability
https://doi.org/10.1111/j.1467-842X.2002.tb00685.x
https://doi.org/10.1186/s12966-017-0477-z
https://doi.org/10.3390/su8030196
https://www.sciencedirect.com/bookseries/advances-in-food-security-and-sustainability/
https://www.sciencedirect.com/bookseries/advances-in-food-security-and-sustainability/
https://doi.org/10.3390/ijerph192416637
https://doi.org/10.24818/EA/2019/50/258
https://www.sciencedirect.com/referencework/9780128126882/encyclopedia-of-food-security-and-sustainability
https://www.sciencedirect.com/referencework/9780128126882/encyclopedia-of-food-security-and-sustainability
https://www.sciencedirect.com/referencework/9780123849533/encyclopedia-of-food-and-health
https://www.sciencedirect.com/referencework/9780123849533/encyclopedia-of-food-and-health
https://www.sciencedirect.com/book/9780128014028/sea-otter-conservation
https://www.sciencedirect.com/book/9780128014028/sea-otter-conservation
https://www.worldbank.org/en/topic/agriculture/brief/foodsecurityupdate?cid$=$ECR_GA_worldbank_EN_EXTP_searchands_kwcid$=$AL!18468!3!665425039345!b!!g!!food%20insecurityandgad_source$=$1andgclid$=$EAIaIQobChMIl5zWiZPLggMVEweLCh1WXQ1OEAMYASAAEgIbKfD_BwE
https://www.worldbank.org/en/topic/agriculture/brief/foodsecurityupdate?cid$=$ECR_GA_worldbank_EN_EXTP_searchands_kwcid$=$AL!18468!3!665425039345!b!!g!!food%20insecurityandgad_source$=$1andgclid$=$EAIaIQobChMIl5zWiZPLggMVEweLCh1WXQ1OEAMYASAAEgIbKfD_BwE
https://www.worldbank.org/en/topic/agriculture/brief/foodsecurityupdate?cid$=$ECR_GA_worldbank_EN_EXTP_searchands_kwcid$=$AL!18468!3!665425039345!b!!g!!food%20insecurityandgad_source$=$1andgclid$=$EAIaIQobChMIl5zWiZPLggMVEweLCh1WXQ1OEAMYASAAEgIbKfD_BwE
https://www.worldbank.org/en/topic/agriculture/brief/foodsecurityupdate?cid$=$ECR_GA_worldbank_EN_EXTP_searchands_kwcid$=$AL!18468!3!665425039345!b!!g!!food%20insecurityandgad_source$=$1andgclid$=$EAIaIQobChMIl5zWiZPLggMVEweLCh1WXQ1OEAMYASAAEgIbKfD_BwE
https://doi.org/10.1098/rstb.2010.0180
https://doi.org/10.3389/fnut.2021.635859
https://doi.org/10.1136/bmjopen-2020-043365
https://www.fao.org/documents/card/en/c/0939000e-46d8-5435-9798-68ff849bf29e
https://www.fao.org/documents/card/en/c/0939000e-46d8-5435-9798-68ff849bf29e
https://doi.org/10.1098/rstb.2007.2163
https://www.iied.org/sites/default/files/pdfs/migrate/14629IIED.pdf
https://doi.org/10.1007/s12571-015-0424-2
https://doi.org/10.24818/EA/2018/49/647
https://doi.org/10.1007/s12571-008-0002-y
https://doi.org/10.1016/S2212-5671(15)00282-8
https://doi.org/10.25122/jml-2020-0156
https://ec.europa.eu/eurostat/web/agriculture
https://doi.org/10.1111/ruso.12180
https://impact.economist.com/sustainability/project/food-security-index/
https://impact.economist.com/sustainability/project/food-security-index/
https://impact.economist.com/sustainability/project/food-security-index/
https://doi.org/10.3390/agriculture10070295
https://doi.org/10.1016/j.jretconser.2020.102203
https://doi.org/10.3390/nu13020309
https://doi.org/10.1016/j.foodqual.2012.11.001
https://doi.org/10.1016/j.foodcont.2020.107544
https://doi.org/10.1016/j.foodqual.2023.104809
https://doi.org/10.3390/foods10112712
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
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