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Abstract

The agroecological (AE) transition of agri-food systems can help address climate change
impacts in Tunisia, including reduced local food production and high import dependency,
but it requires understanding consumer behavior toward eco-friendly food products. Thus,
a survey of 521 Tunisian consumers was conducted to assess environmental awareness and
willingness to pay (WTP) for food produced under AE practices. Principal Component
Analysis (PCA) indicated that sustainable consumption is mainly influenced by knowledge
of AE practices, which is stronger among consumers with higher education and income.
However, WTP for sustainable products remains low, making it essential to develop mar-
keting strategies that target distinct demographic groups, improve product labeling, and
enhance environmental education.

Keywords: agroecology; environmental awareness; consumer behavior; food; Tunisia

1. Introduction
North Africa is a highly food-import-dependent region and a hotspot of climate

change, with extreme weather events, like prolonged droughts and heatwaves, occurring
with increasing frequency in recent years and leading to growing water scarcity. These
conditions harm agricultural crops, significantly reducing local production and, in turn,
increasing the need for importing food. Simultaneously, forecasts of population growth
in North Africa show that the demand for water and food will continue to rise within
the coming years, putting further pressure on the already limited resources and thus
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heightening ecological risks, such as water scarcity and worsening food insecurity. These
challenges make North African countries vulnerable to both environmental crises and
economic risks, as their strong reliance on food imports exposes them to fluctuations driven
by changes in global market prices [1–4].

Agroecology appears to be a promising long-term solution for addressing these chal-
lenges and adapting to climate change and resource depletion in North Africa [5,6]. By
applying ecological principles to agriculture and food systems through a holistic approach
that considers the environmental, social, and economic dimensions of food systems, as
well as the role and interdependence of multiple involved stakeholders, including farmers,
producers, consumers, and others, agroecology goes beyond farm-level changes towards
systemic changes across the entire value chain, from production to consumption, thereby
enhancing sustainability [7].

Within this context, the role of consumers is particularly important, as AE food
systems can only be developed if there is sufficient consumer demand for products with
AE characteristics [8]. In addition to their purchasing power and individual choices,
consumers can contribute to this sustainability transition in a more active and collective
way by participating in eco-friendly initiatives, such as consumer organizations that set
standards for certifying production processes, or in community-supported agriculture
schemes where citizens and farmers can co-design food production practices that foster
sustainability [9].

Given the critical role of consumers in the sustainable transformation of agri-food
systems and the urgent need for an AE transition in North Africa, it is necessary to un-
derstand the factors that shape sustainable consumer behavior and eco-friendly choices
in the region. However, most of the existing literature on sustainable consumer behavior
includes surveys conducted in Western countries, while there are significant cultural, eco-
nomic, political, and religious differences between Western communities and the MENA
region (Middle East and North Africa) that lead to at least partially different consumer
patterns. Furthermore, most of the MENA-based studies so far used convenience samples,
such as students, highlighting the need to include more representative samples of the
overall population so that the research results can better support policymaking and the
development of environmental regulations that promote sustainability in this area [10]. To
address these research gaps, this study investigates consumer perspectives on sustainable
food consumption in Tunisia, a significant part of North Africa and the broader MENA
region, using a representative sample of Tunisian consumers to capture their environmental
awareness and attitudes, as well as their WTP for food produced under AE practices.

Tunisia was selected as a case study not only due to its geographical location but also
because of its domestic challenges. Although the country’s national economic growth highly
depends on agricultural productivity, local yields are severely undermined by growing
water scarcity and prolonged droughts [11], with recent temperature records reaching 49 ◦C
in the capital [12]. These climate pressures heighten food insecurity, import dependency,
and economic instability [13]. Notably, the country’s import dependency ratio for cereals,
which are fundamental to global nutrition, reached 87% during 2021–2023 [14]. These
conditions highlight the importance of this study, as understanding Tunisian consumers’
perceptions of agroecology and their willingness to support AE food products is essential
for facilitating the transition toward AE agri-food systems.

2. Materials and Methods
For the purposes of this study, a structured questionnaire was designed and organized

into four parts capturing: (1) demographic and socioeconomic attributes of respondents,
(2) attitudes towards environmental issues, including environmental awareness, perspec-
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tives on the importance of environmental protection and its trade-off with economic growth,
and perceptions of the future of the environment, environmental responsibility factors, and
technological solutions, (3) consumers’ knowledge of AE practices and perceptions of their
effectiveness in enhancing agricultural productivity, soil quality, maintenance of natural
resources, healthiness, and environmental protection, and (4) sustainable intentions and
WTP for specific food categories produced locally under AE practices. A 5-point Likert
attitudinal scale (1 = strongly disagree; 5 = strongly agree) was employed to investigate
consumers’ attitudes, perceptions, and awareness.

After developing the questionnaire, the sampling was based on the most recent na-
tional census data so that the final sample would be representative of the adult population
of Tunisia in terms of age and gender. Subsequently, 552 questionnaires were distributed to
a nationally representative sample, of which 521 valid responses were included for data
analysis after data cleaning.

To assess whether the dataset was suitable for PCA, the Kaiser–Meyer–Olkin (KMO)
test of sampling adequacy [15] and Bartlett’s test of sphericity [16] were performed. PCA
was conducted to summarize a large volume of Likert scale items into principal com-
ponents [17] that reflect the main factors that shape sustainable consumer behavior and
consumers’ WTP for food types produced under AE practices in Tunisia. To determine
the relationship between the principal components and consumers’ demographic and
socioeconomic profiles, multiple linear regression analysis was applied.

3. Results and Discussion
3.1. Descriptive Statistics

Regarding the demographic and socioeconomic attributes of respondents, the sample
is highly representative of the Tunisian population, both in terms of gender (48% male and
52% female; almost identical to the 1:1 census proportion) and age distribution, which is
very close to national census data, as observed in Figure 1.

Figure 1. Comparison of age distribution between the sample and national census data.

Most of the participants (65.5%) are employed, while the remaining are students,
retired, or unemployed. Regarding income satisfaction, 60.5% of the consumers reported
being satisfied, 33.8% not satisfied, and 5.8% very satisfied, indicating a predominance of
middle-income households in the sample. Educational level is relatively high, as 39.3% of
respondents hold a bachelor’s degree and 32.1% a master’s or PhD. In terms of residence,
most respondents live in urban areas (73.7%), while 8.3% live in peri-urban and 18%
live in rural areas, reflecting Tunisia’s ongoing urbanization trends yet still capturing the
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perspectives of rural residents. Lastly, most households consist of two adults (42.4%), and
almost half of the respondents have no children (47.4%).

3.2. PCA Results

The KMO test resulted in a KMO value of 0.957, which is well above the recommended
threshold of 0.6 [15], thus confirming sampling adequacy. Bartlett’s test of sphericity was
also significant (χ2 = 13,707.1, df = 561, p < 0.001), indicating that correlations among the
variables were sufficiently strong to proceed with factor extraction [16].

As observed in Table 1, six components were extracted from PCA. Component 1
consists of many variables that capture knowledge about AE practices (i.e., cover crops,
crop rotation, livestock integration, reduced use of agrochemicals), perceptions of their
environmental, health, and social benefits, and awareness of the advantages of consuming
local products. With the highest percent of variance (26.002%), this component is the
most important factor shaping sustainable consumer behavior in Tunisia. However, its
mean factor score is moderate (3.15), explaining that Tunisians’ limited familiarity with AE
practices may partly lead to unsustainable patterns.

Table 1. Results of PCA.

Principal Components Percentage of Variance (%) Mean Factor Score

1. Knowledge of AE practices 26.002 3.15

2. Attitude towards environmental
protection and its trade-off with
economic growth

17.498 3.75

3. Awareness of
environmental issues 10.429 3.09

4. Perceptions of environmental
responsibility factors and
technological solutions

5.658 3.16

5. Perspectives on future
environmental sustainability 5.519 4.07

6. Sustainable habits and
eco-friendly intentions 4.624 3.39

Subsequently, attitudes towards environmental protection, such as the perceived
necessity of protecting natural resources through sustainable behavioral changes and
perceptions of the trade-off between environmental and economic growth (Component 2),
also play a very important role in the determination of Tunisians’ consumer behavior,
showing that positive attitudes and prioritization of environmental protection could result
in more sustainable consumption patterns. While the mean factor score of this component
is somewhat higher (3.75), it still indicates a moderate prioritization of environmental
issues, which may result in a moderate willingness to adopt sustainable behaviors.

The other components, such as general awareness of environmental issues, contribute
as well to shaping consumer behavior and WTP for sustainable products, but to a lesser
extent. Overall, the six components extracted from PCA explain almost 70% (69.73%)
of the total variance, indicating strong explanatory power and proving that these prin-
cipal factors capture most of the dimensions influencing sustainable behaviors among
Tunisian consumers.
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3.3. Results of Regression Analysis

The results of regression analysis showed that participants’ educational level was
the most influential variable, significantly predicting three components: Component 1
(knowledge of AE practices; p < 0.001), Component 2 (attitudes toward environmental
protection; p < 0.001), and Component 3 (environmental awareness; p < 0.001). Specifically,
higher levels of knowledge of environmental issues and sustainable solutions, and more
positive attitudes towards environmental protection, were associated with consumers who
had higher levels of education. Place of residence also plays an important role, affecting
both environmental awareness (Component 3) and eco-friendly intentions (Component
6), with urban consumers being more aware of environmental issues and more likely
to adopt sustainable habits, like buying locally produced food. Moreover, sustainable
consumption patterns are significantly influenced by income (p < 0.05 for Component 6)
(Table 2), suggesting that economic comfort supports eco-friendly choices. Overall, the
results prove the need for integrated educational and policy approaches that address less
educated and lower-income groups to facilitate broader behavioral changes.

Table 2. Correlation among the principal components and socioeconomic attributes of the sample.

Demographic and Socioeconomic Characteristics 1 2 3 4 5 6

Age

Gender *

Professional status *

Average monthly income ** **

Number of adult household members

Number of children in household

Residence area *** **

Educational level *** *** ***
Numbers 1–6 correspond to the six principal components extracted. *, **, and *** indicate significance levels at
p < 0.05, p < 0.01, and p < 0.001, respectively.

3.4. WTP for AE Products

Despite the growing climate risks and food insecurity in Tunisia, and the importance
of environmental protection, most consumers answered that they are unwilling to pay
more for local food produced under sustainable practices. Instead, they would buy such
products if the price was lower. This tendency was particularly obvious for meat, dairy, and
cereals, even though cereals are among the most imported products in Tunisia. However, a
notable percentage of respondents expressed their WTP 10% or 20% more for several food
types produced under AE practices, particularly olive oil (53.7%) and locally produced
fruits (52.1%).

4. Conclusions
Overall, this case study contributed to understanding consumers’ behavioral drivers

of adopting sustainable patterns in Tunisia, where AE transition is necessary to face climate
change and the high food import dependency. According to the results of the survey,
citizens’ awareness of AE practices and their attitudes towards environmental protection
are the main factors influencing the adoption of sustainable food practices and WTP more
for food types produced under AE practices. However, this willingness is relatively low. To
change this and raise environmental awareness, the following are recommended:

➢ Cooperation with environmental NGOs;
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➢ Encouragement of educational campaigns about environmental issues;
➢ Design of marketing strategies for promoting local, eco-friendly products;
➢ Development of partnerships with academic institutions for research on sustainability-

related topics.
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