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The effect of attribute framing on consumers’ 
attitudes and intentions toward food: A Meta-
analysis
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University of Munich, Germany
*Corresponding author. E-mail: jroosen@tum.de

Abstract. This paper analyzes the existing literature on the effect of attribute framing 
on consumers’ attitudes and intentions with regard to food products. Attribute fram-
ing includes a broader interpretation of gains and losses when a product attribute is 
presented in a dichotomous way, such as fat vs. lean or harm vs. benefit. Meta-analy-
sis results for the whole sample indicate that product attributes framed as gains have 
a higher effect on attitudes and intentions than product attributes framed as losses. 
Grouping studies by outcome variables, the meta-analysis demonstrates a larger effect 
size for studies that assess consumer attitude while for studies dealing with consumer 
intention, the effect size is close to zero and insignificant. We observe from the meta-
regression results that the gain frame, the use of interaction terms, a specific product, 
and a student sample significantly influence consumers’ attitudes and intentions. 

Keywords: attribute framing, food products, meta-analysis.
JEL codes:	 D91, I12.

INTRODUCTION 

The framing effect shows that decisions depend on the way in which 
outcomes are presented. In their seminal contribution, Kahneman & Tver-
sky (1979) developed the prospect theory that serves the analysis of decisions 
under risk. According to the evidence they accumulated, choices depend on 
the gains and losses compared to the current situation rather than to abso-
lute outcomes and the theory postulates that people dislike negative char-
acteristics associated with a choice more than they value positive aspects. 
That is, the value function in prospect theory is S-shaped and steeper for 
losses than for gains, meaning that displeasure from a loss is stronger than 
the pleasure from an equivalent gain (see Figure 1) (Kahneman & Tversky, 
1979). Thus, people choose differently depending on which characteristic of 
the choice is emphasized – gains or losses. This discrepancy creates a fram-
ing effect initially introduced in Kahneman and Tversky’s 1981 paper with 
an example of an Asian disease (Kahneman & Tversky, 1981). In the exam-

http://creativecommons.org/licenses/by/4.0/legalcode
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ple, participants of the experiment are confronted with 
the following problem: “Imagine that the U.S. is prepar-
ing for the outbreak of an unusual Asian disease, which 
is expected to kill 600 people. Two alternative programs 
to combat the disease have been proposed. Assume 
that the exact scientific estimate of the consequences 
of the program is as follows”. Then, participants in one 
group are presented with choices A and B: “If Program 
A is adopted, 200 people will be saved. If Program B is 
adopted, there is a 1/3 probability that 600 people will be 
saved and 2/3 probability that no people will be saved”. 
And participants in another group are presented with 
the choices C and D: “If Program C is adopted 400 peo-
ple will die. If Program D is adopted there is a 1/3 prob-
ability that nobody will die, and 2/3 probability that 600 
people will die”. The choices in the original experiment 
were distributed as follows: Program A – 72%, program 
B – 28%, program C – 22%, program D – 78%. Results 
of the experiment demonstrated that the choice of the 
program depends on how the outcome is described, in 
terms of losses (deaths) or gains (survivals), and that 
people prefer risky outcomes when it comes to losses 
and certain outcomes when it comes to gains – an effect 
called loss aversion. 

The framing effect serves as a means to describe 
decision anomalies where people seem to deviate from 
consistent choice behavior because of various framings 
of outcome, context and goal. Presenting or communi-
cating attributes of products in diverse ways came to be 
referred to as attribute framing, and presenting the goal 
of behavior in diverse ways – as goal framing (Levin et 
al., 1998). In this study we are particularly interested in 
attribute framing and thus goal framing is not discussed 
any further.

Although the framing effect was initially applied to 
explain decisions under risk, its meaning extended since 

then to broader interpretations, for example, when meat 
is presented as lean or fat (Figure 1) (Levin et al., 1998). 
The concept has, according to some, subsequently come 
to embody a widely understood, generic definition that 
stands for the conflicting reactions to information pre-
sented in disparate ways (Braun et al., 1997). Several 
authors stretched the definition and study concepts to 
merely positive versus negative, strengths versus risks, 
or even more versus less information framing (Levin et 
al., 1998). The framing effect has been studied in various 
fields, including medical decisions, auditing evaluations, 
public health, environmental valuation, marketing, and 
consumer choice (Levin et al., 1998; Rothman & Salovey, 
1997; Jin & Han, 2014; Kragt & Bennett, 2012; Svenning-
sen & Thorsen, 2021).

When applied in a marketing context, attributes are 
often not presented in bipolar, dichotomous ways and 
emphasize certain aspects to make them salient. For 
example, the benefits of meat substitutes that are framed 
in terms of “societal benefits”, “high tech”, and “same 
meat” in persuasive appeals are considered as attrib-
ute framing (Bryant & Dillard, 2019). Different from 
risk framing or goal framing which represents loss and 
gain associated to an expected outcome, attribute fram-
ing selects an attribute of a product and describes it in 
a dichotomous way, such as fat vs. lean, tax vs. offset, 
and harm vs. benefit. Attribute framing, which is usually 
delivered in the forms of labels, advertisement, and com-
munications, has considerably influenced people’s choice 
preferences. For example, people are willing to pay more 
for a burger described as 75% lean than one described as 
25% fat (Levin & Gaeth, 1988). They show a higher pref-
erence for 80% fat-free chocolate compared to 20% fat 
chocolate (Braun et al., 1997). 

In the area of health-related decisions, framing of 
the choice outcomes provided some controversial results. 
Rothman & Salovey (1997) examined a number of fram-
ing studies related to the public’s health-related decision-
making and found evidence of framing effects in hypo-
thetical choice situations. They concluded that the effec-
tiveness of choice frames depends on the illness-detect-
ing or health-affirming function of a message. Gallagher 
& Updegraff (2012) in their study of message framing 
in health communication, found that gain-framed mes-
sages are more effective in encouraging prevention 
behaviors than loss-framed messages. Two subsequent 
meta-analyses of messages regarding disease prevention 
behaviors also demonstrated conflicting results. O’Keefe 
& Jensen (2007) reported that the persuasiveness in 
disease-prevention communication is higher for gain-
framed messages than for loss-framed messages. Howev-
er, their behavior-specific meta-analysis in 2009 reported Figure 1. Lean-fat framing of meat products with regard to gain-

loss framing.
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that loss-framed messages are slightly but significantly 
more persuasive than gain-framed messages (O’Keefe & 
Jensen, 2009).

Food choices can be associated with potentially neg-
ative consequences for health including the development 
of obesity and other non-communicable diseases. Public 
policy interventions that attempt to influence consumer 
choices in the food domain use different communication 
methods to inform consumers about potentially damag-
ing consequences of consuming certain kinds of foods. 
Communicating the nutritional properties of foods can 
take the form of attribute framing. In this case, prod-
uct attributes are described in two different ways: a) by 
emphasizing positive characteristics (e.g., dietary fibers 
and vitamins), or b) by presenting negative characteris-
tics of foods (e.g., sugar and fat). The effectiveness of dif-
ferent communication strategies is typically measured in 
the form of consumer behaviors, intentions, or attitudes 
(Gallagher & Updegraff, 2012). 

This paper aims to provide a systematic review of 
the use of gain-loss attribute framing on food products. 
We want to investigate and quantify the extent to which 
other external factors affect the overall framing effect on 
people’s food choices across different countries. We are 
specifically interested in what kind of framing results in 
more positive consumer attitudes and increased inten-
tion to purchase healthy and environmentally friendly 
food products. Although our initial approach sug-
gested the inclusion of studies with actual behavior as 
an outcome, no such studies were identified through 
our search. We perform a meta-analysis to determine 
the effectiveness of a gain vs. loss framing and then use 
a meta-regression to explore study heterogeneity. The 
remainder of the paper is organized as follows. It starts 
with a detailed walkthrough of how the literature for 
the systematic meta-analysis is collected and selected. 
The next part presents the methods employed to code 
the data and build the final data frame for analysis. The 
result section includes the meta and regression analysis 
results. The major findings and noteworthy points are 
discussed in the following discussion section and the 
paper concludes. 

METHOD

A systematic screening of existing literature was 
first performed to collect and analyze published articles 
in peer-reviewed journals and conference proceedings 
via four academic search engines (ScienceDirect, Web of 
Science, EBSCO host, and AgEcon Search), followed by 
additional random searches on Google Scholar, resulting 

in a final set of 25 articles published between 1987 and 
May 2021. The procedure of publication collection and 
selection is shown in Figure 2. 

Given the broad coverage and the various terms 
associated with the topic, we used a long Boolean search 
query with an intersection set of “framing”, “food”, and 
a union set of “consumer behavior”, “consumer decision 
making”, “consumer choice”, “consumer preference”, 
“consumer perception”, “consumer willingness to buy”, 
“consumer willingness to accept”, “consumer willing-
ness to pay”, “consumer buying behavior”, “consumer 
purchase intention”, and “consumer buying intention”. 
Then, the abstract of each article was first examined in 
order to include only those articles that cover attribute 
framing in the food domain. We also set conceptual 
boundaries to only incorporate dichotomous framings 
(i.e., promotion vs. prevention, harm vs. benefit) on food 
choices. In other words, framing effects on other con-
sumer behaviors related to food, such as food-wasting, 
recycling, and so on, were not considered relevant.  Fur-
thermore, to systematically analyze the effect sizes of the 
main intervention (bipolar framing) and other explana-
tory factors, we needed the mean and standard devia-
tion of each data point. Hence, we excluded studies that 
did not report the means of the dependent variables and 
whose standard deviations of dependent variables are 
not computable from the information being reported. 
The final collection of studies included in this review is 
listed in Table 1. 

In preparation of the data, besides extracting means 
and standard deviations, we also target variables that 
have been reported to influence consumers’ behaviors in 
the existing systematic reviews in the food realm. The lit-
erature review on vegetable consumption by Nørnberg et 
al. (2016) revealed that an overall main effect might not 
display. The domain- and individual-specificities of the 

Figure 2. Flowchart of publication gathering and selection process 
for the meta-analysis
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persuasive effect of loss vs. gain framing are often con-
sidered, especially in the food domain (Britwum & Yian-
naka, 2016).  Due to the lack of evidence of the general 
effectiveness of the framing effect on consumers’ food 
choices, we decided to also look into other covariates. 

Frewer et al.’s (2013) systematic review and meta-analysis 
on genetically modified (GM) food choices suggests that 
the food type and consumers’ geographic region affect 
the acceptance and prevalence of GM food. In Lusk et al. 
‘s (2005) and Dannenberg’s (2009) meta-analysis studies 

Table 1. Products and attributes of the studies included in the analysis (by year of publication)

N Author(s) (year) Product Attribute Interaction

1 Levin, I. (1987) Ground beef Lean/fat N/A
2 Levin, I., Gaeth, G. (1988) Ground beef Lean/fat N/A
3 Loke, W.H., Lau, S. (1992) Hamburger patty Non-fat/fat N/A
4 Braun, K. et al. (1997) Milk chocolate bar Fat-free/fat Gender: female vs. male

5 Van Assema, P. et al. (2001) Low-fat diet/fruits and vegetables Positive/negative consequences Dietary behavior: fat vs. fruit & 
vegetables

6 Levin, I. et al. (2002) Ground beef Lean/fat N/A

7 Orth, U. et al. (2007) Apples, bottled water Positively/negatively framed 
advertisements Nation

8 Kees, J. (2011) Healthy/unhealthy food Advantages/disadvantages of 
healthy/unhealthy foods

Regulatory focus: promotion vs. 
prevention; Time orientation: 

present vs. future
9 Van’t Riet, J. et al. (2013) Fast food Nutrition information N/A
10 Jin, H.J., Han, D.H. (2014)  Beef tallow/cow milk  Food safety Prior knowledge: low vs. high

11 Abrams, K. (2015) Chicken products Environmental benefits, animal 
welfare N/A

12 Bosone, L. et al. (2015) Healthy diet Vitamin and nutrient content Regulatory focus: promotion vs. 
prevention

13 Chang, M.-C., Wu, C.-C. (2015) Organic food Environmental benefits Environmental motivation: low 
vs. high

14 de Bruijn, G.-J. et al. (2015) Fruit Fruit intake benefits Descriptive majority norm: low 
intake vs. high intake

15 Yan, C. (2015) Junk food Advantages/disadvantages of junk 
food

Attitudinal ambivalence: 
univalent vs.  ambivalent

16 Britwum, K., Yiannaka, A. (2016) Beef products E.coli vaccination Media story: included vs. not 
included

17 Chen, M.-Y. (2016) High-fiber oat milk Health benefits
Self-construal: independent 

vs. interdependent; Temporal 
construal: proximal vs. distant

 18 Koenigstorfer, J., Baumgartner, 
H. (2016) Trail mix Dietary permitted or dietary 

forbidden

Fitness label: included vs. not 
included; Dietary restraint: with 
vs. without; Gender: female vs. 

male
19 Tran, V. et al. (2016) Food products Benefits/risks of nanotechnology N/A

20 Hilverda, F. et al. (2017) Organic food Advantages/disadvantages of 
organic foods

Interaction partner: expert vs. 
peer vs. anonymous

21 Lundeberg, P. et al. (2018) Variety of food products Healthfulness N/A

22 Kuo, K. et al. (2019) Fat-free yoghurt, ice cream Advantages/disadvantages of 
yoghurt/ice cream

Food categorization: virtue vs. 
vice; Regulatory focus: promotion 

vs. prevention
23 Vidal, G. et al. (2019) Snack food Nutrition information N/A

24 Cui, H.J. et al. (2020) Ethnic foods Advantages/disadvantages of 
ethnic foods

Regulatory focus: promotion vs. 
prevention

25 Shan, L. (2020) Organic food Benefits/losses of buying organic 
food

Price anchor: low vs. high; 
Product knowledge: low vs. high
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on the valuation of GM food, it was found that geograph-
ic location of study and food product characteristics sig-
nificantly influence the percentage premium that partici-
pants are willing to pay for non-GM foods. In addition, a 
meta-analysis on consumer’s willingness to pay for farm 
animal welfare indicated a significant effect of socio-eco-
nomic characteristics of participants (Lagerkvist & Hess, 
2011). Therefore, our study considers covariates including 
sample characteristics, geographic location, product char-
acteristics, means of presentation, and control for types 
of dependent measures

The following final list of variables were extracted 
from the studies: authors and year of publication, prod-
uct and attribute in question, sample size, treatment type, 
means and standard deviations of the dependent vari-
able, if the study included interaction terms, the type of 
attribute communication, if the study was conducted on 
a student sample, and if it was conducted online. Table 2 
provides an overview of the variability of products and 
attributes included in the analysis for the whole sample 
and for the studies on attitudes and intentions. Broadly, 
the studies discussed attributes related to different health 
and sustainability issues. Health aspects framed in terms 
of gains and losses included nutritional information and 
food safety. Sustainability aspects included environ-
mental benefits, animal welfare, and organic and ethnic 
foods. The sample sizes of studies included in the analysis 
differed between 25 and 433, with 32% of studies having 

a sample size of less than 100 participants. We observed 
an almost equal distribution of studies on variables 
such as the use of frames, outcome variables, interaction 
terms, specific products, and student samples. Thirty-two 
percent of studies were conducted in the USA, 13% used 
product labels as means of attribute communication; and 
30% of the studies were conducted online.

To determine the overall effect of gain vs. loss attrib-
ute framing, we performed meta-analysis, using means 
and standard deviations obtained from the studies. 
Missing standard deviations are a common problem in 
meta-analysis. We employed the computational method 
recommended by the Cochrane Handbook for System-
atic Reviews of Interventions (Higgins & Green, 2011), 
which enables the calculation of missing standard devia-
tion from the reported t-value and difference in means 
according to the following formula:

σ = Difference in Means (DM)� (1)
t

To explore between-study heterogeneity, we used 
mean values of attitudes and intentions as a dependent 
variable (Table 2). Attitudes and intentions measured on 
a 7-point Likert scale are included directly. When the 
outcome variable in a study was measured on a 5-point 
Likert scale, the values were rescaled to the 7-point scale. 
We use the following random-effects model: 

Table 2. Definitions and means and standard deviations of variables included in the analysis.

Variable Definition

Mean (standard deviation)

Whole sample
N=76

Attitude

N=40

Intention

N=36

Mean (dependent variable) Mean values of attitudes and intentions on a 
7-point Likert scale 4.40 (0.86) 4.64 (0.64) 4.12 (0.99)

Frame 1 - gain frame,
0 - loss frame 0.50 (0.50) 0.50 (0.51) 0.50 (0.51)

USA 1 - if the study is conducted in the USA,
0 - otherwise 0.32 (0.47) 0.50 (0.51) 0.11 (0.32)

Outcome 1 - attitude,
0 - intention 0.53 (0.50)

Interaction 1 - interaction term, 
0 - no interaction 0.51 (0.50) 0.48 (0.51) 0.56 (0.50)

Product 1 - specific product,
0 - product category 0.53 (0.50) 0.75 (0.44) 0.28 (0.45)

Label 1 - label is used,
0 - other communication forms 0.13 (0.34) 0.25 (0.44) 0.00 (0.00)

Student 1 - student sample,
0 - other 0.50 (0.50) 0.45 (0.50) 0.56 (0.50)

Online 1 - online study,
0 - other 0.30 (0.46) 0.33 (0.47) 0.28 (0.45)



258

Bio-based and Applied Economics 10(4): 253-264, 2021 | e-ISSN 2280-6172 | DOI: 10.36253/bae-11511

Irina Dolgopolova, Bingqing Li, Helena Pirhonen, Jutta Roosen

Meani = β0 + β1 Framei + β2 USAi + β3 Outcomei 
+ β4 Interactioni + β5 Producti + β6 Labeli +  
β7 Studenti + β8 Onlinei + ui + εi�

(2)

where Meani is the mean value of attitudes and inten-
tions elicited from the studies. The two error terms are 
ui~N(0,τ2), where τ2 is the between-study variance, and a 
normally distributed εi~N(0,τ2).

RESULTS

We used the random-effects model to analyze the 
effect sizes due to the high heterogeneity across par-
ticipants’ characteristics and methodologies in selected 
studies. The user-written package “metan” in Stata 13 
was employed. The forest plot resulting from meta-anal-
ysis is presented in Figure 3. The overall effect indicated 
by the standardized mean difference (SMD) is positive 
and significant, indicating that the gain frame results 

Figure 3. Meta-analysis results (whole sample).
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in higher attitudes and intentions than the loss frame. 
Along with the effect sizes, the meta-analysis reports a 
measure of study heterogeneity  which is attributed to 
variability in the treatment effect rather than to vari-
ation in sample sizes (Higgins & Thompson, 2004). 
Results demonstrated I2 = 98.2%, which calls for further 
investigation into the studies’ heterogeneity via a meta-
regression and a sub-group analysis (Higgins & Green, 
2011). The results of a sub-group meta-analysis showed 
a larger effect size for studies that assess consumer atti-
tude (Figure 4) than for studies dealing with consumer 
intention where the effect size is close to zero and insig-
nificant (Figure 5). Also, the variation of the effect sizes 
for studies that measure consumer intention is consider-
ably bigger than those that measure consumer attitudes. 
Whereas a majority of the data points from the attitude 
subgroup lie on the side favoring the gain framing, the 
data points from the intention subgroup tend to spread 
out more evenly. 

We used a meta-regression specifically designed for 
meta-analyses (Harbord & Higgins, 2008), which estimates 
the between-study variance and coefficients using weight-
ed least squares. Stata 13 package “metareg” was used for 
the estimation. We analyzed the whole sample and then 
split it into separate estimations for attitudes and inten-
tions. The list of explanatory variables together with coef-
ficients and standard errors is provided in Table 3.

For the whole sample estimation, residual variation 
due to heterogeneity equaled 17.84%, while the included 
covariates explained 72.32% of the between-study vari-
ance. The I2 value of 17.84% can be considered as a low 
level of heterogeneity, according to the classification in 
Higgins et al. (2003). We observed from the results of 
this regression that the gain frame, the use of interaction 
terms, a specific product, and a student sample signifi-
cantly influence consumers’ attitudes and intentions. A 
gain frame increases consumer attitudes and intentions 
towards food products with health and environmental 

Figure 4. Sub-group meta-analysis results for attitude.
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benefits. When we split our sample into two sub-groups, 
depending on whether the papers included investigating 
attitudes or intentions, we observed that the gain frame 
is significant for attitudes but not for intentions. Inter-
estingly, the location of the study in the USA has a dif-
ferent effect depending on the outcome variable. When 
it comes to consumer intentions, the use of an US sam-
ple increases the mean value. On the contrary, attitudes 
decrease when the study is not conducted in the US. The 
use of interaction terms positively influences the out-
come variable; however, this effect is mainly attributed 
to the studies about consumer intentions. Unlike more 
general product categories, specific products negative-
ly affect the attitudes to purchase food products with 
health and environmental benefits. The use of a student 
sample is marginally significant in the regression for 
the whole sample; however, this result does not replicate 
when the sample is split. The use of labels to communi-
cate health and environmental benefits to the consumers 

is positively associated with consumer attitudes. Studies 
conducted online increase consumer intention to pur-
chase food products; however, the strength of the asso-
ciation is marginal.  

DISCUSSION

Our results demonstrate that when it comes to food 
products, the use of gain frames elicits stronger respons-
es from consumers than the use of loss frames. Previous 
research has already indicated that encouraging positive 
behaviors by evoking loss aversion is not necessarily a 
guiding principle when it comes to health and environ-
mental benefits (Gallagher & Upbegraff, 2012), especially 
in the domain of attribute framing. Loss-framed mes-
sages are mainly effective when it comes to decisions 
involving significant risk. Food choices usually serve an 
illness/environmental harm prevention function and are 

Figure 5. Sub-group meta-analysis results for intention.
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not associated with an immediate high level of risk (Gal-
lagher & Upbegraff, 2012). 

As expected and congruent with existing literature, 
both types of framing (gain vs. loss) and interaction fac-
tors significantly influence the effectiveness of framing 
overall. Interestingly, the effect of interaction variables 
is only demonstrated in intentional but not attitudi-
nal measures, whereas it is the opposite for the effect of 
types of framing. In other words, there is a main over-
all effect from the framing intervention on people’s atti-
tudes toward food choices, but the main effect of the 
intervention on people’s intention does not manifest. The 
significant change in people’s intention of food choices 
is determined by various moderators, such as individual 
food product knowledge, regulatory focus, temporal con-
strual, and so on. One possible explanation, according to 
both the Theory of Reasoned Action (TRA) and the The-
ory of Planned Behavior (TPB), is that all potential exter-
nal influential factors on intentions and behaviors are 
thought to be mediated by the attitudes and subjective 
norms, plus perceived behavioral control for TPB (Ajzen 
& Fishbein, 1980). Therefore, it is sensible that, as an 
antecedent factor of intentions, attitudes are more mal-
leable and directly influenced by external interventions 
than intentions. The effectiveness of framing in chang-
ing people’s intentions is more scenario- and individual-
specific, which is explained by different interaction terms. 

Consumer attitudes based on beliefs and values 
often surpass specific products (Purhoit, 2012). When 

it comes to product categories, like fast food or organ-
ic food, consumers tend to express their attitudes more 
readily than when it comes to specific products and 
labels. As consumers often lack specific knowledge about 
health and environmental benefits (Vermeir & Verbeke, 
2006), it is easier for them to express their preferences in 
terms of general product categories.  

The use of labels as means of conveying the attrib-
ute framing compared to other communicative vehicles, 
such as advertisement and text-based marketing mes-
sages, shows a significant increment in people’s attitudes 
toward making wiser (be it healthier or more environ-
mentally conscious) food choices. It demonstrates that 
labels employing few words and visuals that concisely 
communicate the benefits of healthier or more environ-
mentally friendly food (or the harms of the opposite) are 
more effective in influencing people’s attitudes toward 
that food. One possible explanation is that consum-
ers are used to obtaining information about food from 
labels. Therefore, they are more f luent in processing 
information presented with labels. 

Looking at the studies in the meta data by year 
reveals how the application of attribute framing to food 
consumption has been gaining research attention and 
interest. Before 2000, the literature on the framing effect 
related to food choices was, albeit influential, sparse. 
Studies in this domain increased considerably after 2010, 
in terms of both number and diversity. It was only until 
recently that researchers mostly focused on how framing 
could be utilized to influence people’s food choices for 
the purpose of nutrition and health. Three decades after 
the initial study of the framing effect on food choices, 
topics have been broadened to cover environmental 
impact, animal welfare, livestock vaccination, nano-
technology, and so on. The origins of the studies also 
expanded from the United States to the rest of the world 
and changed from studies based on student samples to 
more demographically representative ones. The demo-
graphical and topical variability enabled examining oth-
er factors that influence the effect of attribute framing 
on food choices. 

The benefits and harms resulting from different food 
choices are not immediate and consequential compared 
to other decision-making tasks where decisive influences 
from attribute framing on people’s judgements and deci-
sions have been described, e.g., in lottery and medical 
treatment decisions. According to temporal discounting 
theories, people are less sensitive to the losses and gains 
that manifest themselves later in time. Health-benefiting 
and pro-environmental decisions are typically inter-
temporal decisions. The disutility that people perceive 
to experience in the future from eating unhealthy food 

Table 3. Results of the meta-regression1.

Variables

Coefficients (std. err.)

Whole sample
N=76

Attitude
N=40

Intention
N=36

Frame 0.27 (0.13)** 0.51 (0.09)*** -0.01 (0.09)
USA 0.10 (0.20) -0.74 (0.20)*** 1.01 (0.34)***
Interaction 0.30 (0.14)** -0.18 (0.14) 0.33 (0.14)**
Product -0.32 (0.18)* -0.93 (0.46)* -0.09 (0.44)
Label 0.30 (0.20) 0.59 (0.12)*** ---
Student -0.57 (0.31)* -0.02 (0.45) -0.71 (0.55)
Online 0.28 (0.29) 0.83 (0.51) 0.88 (0.49)*
Intercept 4.60 (0.30)*** 5.27 (0.41)*** 4.14 (0.51)***
Adj. R2 72.32% 100.00% 98.74%
τ2 0.07 0.00 0.00
I2 17.84% 0.00% 0.00%

*, **, *** denotes significance at 0.10, 0.05, and 0.01 level, respec-
tively.
1 In meta-regression R2 indicates the percentage of between-study 
variance explained by the covariates. The value of 100% indicates 
that the effect size does not vary substantially across studies.
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now does not outweigh the utility or gratification (sen-
sory or hedonic pleasure) they gain in consuming indul-
gent food (i.e., high fat and sugar). Similarly, the future 
negative consequences of consuming ecologically unsus-
tainable foods are not perceived to be strong enough to 
counteract people’s predilection for easily accessible, 
affordable food, which might carry high environmental 
costs (e.g., greenhouse gas emission and water consump-
tion). Therefore, people are not motivated to avoid those 
foods that are unfavorable in the long term from a utili-
tarian perspective. When a time dimension is taken into 
consideration, people’s perception of gain versus loss 
might not accord with prospect theory.
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Abstract. The main objective of this work is to review the recent achievements on the 
mechanisms explaining local and rural development, which underpin the current defi-
nition of rural areas in the European literature. The analysis carried out in this article 
acknowledges a gap between local development processes and the current representa-
tion of rural diversity by international organisations and national/regional authorities. 
New concepts can be drawn from this comparative analysis: 1) rural diversity cannot 
be explained exclusively by agglomeration forces and geographical distance from urban 
centres; b) multiple functions of rural areas, often rooted into sustainable agri-food 
systems or other forms of territorial capital, contribute to explain more autonomous 
roles of rural areas; c) organised or relational proximity is emerging in a context of a 
globalised economy and non-geographical networks, as a critical factor of connection 
between rural areas and distant regions/markets. This article translates these differ-
ent disciplinary developments into a practical and integrated conceptual approach, in 
which local development processes result from three components: local resource sys-
tems, networks, institutions and enabling policies.

Keywords:	 rural development, local development, regional disparities, networks, rural 
policies.

JEL codes:	 O13, O18, Q18, R11, R12, R58.

1. INTRODUCTION

Rural development is a topic that still deserves attention both in research 
programmes and policymaking. Since the key paper on L’avenir du monde 
rurale (“The future of rural society”) was published in 1988, European Com-
mission clearly identified, for the first time, the need for a territorial rural 
policy that went beyond agriculture and included local development and 
environmental concerns as key elements (European Commission, 1988). 
Indeed, a key feature of the debate about rural development is the close inter-
action between research and policy (Bock, 2016), that translates into recipro-
cal influences over time in a complex relationship that deserves some future 
analysis (Bryden and Mantino, 2018). In the context of EU mutual relations 
between research and policy design, the rural development research, espe-
cially in rural sociology and agricultural economics, gained social relevance, 
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especially for the CAP reform. In contrast, economic 
geography and development economics contributed 
notably to the regional cohesion policy revision over 
time. Still, rigid boundaries among different disciplines 
have been reduced, and in several research projects we 
can see examples of interdisciplinary cross-fertilisation. 

After forty years of debates about the conceptualiza-
tion of rural development and its role within the CAP, 
and more generally the EU framework, it is hard to say 
that the scientific process brought about a single, uni-
fied theory. Nevertheless, the knowledge of the rural 
development processes has been significantly enriched in 
these decades by the contribution of different disciplines. 
In addition, there are different paradigms and visions 
of rural areas between disciplines as well as within the 
same discipline. In the vast literature on the topic, there 
is no consensus about the driving forces of rural devel-
opment, and multiple development trajectories are pos-
sible, resulting from various combinations of local, 
regional, national and global forces in a given context 
(Ward and Hite, 1998). 

The main objective of this work is to review the 
recent achievements on the mechanisms explaining 
local and rural development, which underpin the cur-
rent conceptualisation of rural areas in the European 
policy-making and research. This article is structured as 
follows. First, it begins with exploring how the diversity 
of rural areas is represented in the most recent literature, 
both with regards to the urban-rural relations and the 
differences within the rurality (section 2). In this regard, 
we think there is a gap between the current representa-
tion of rural areas and the recent rural development the-
ories, as achieved by the different disciplinary approach-
es in rural sociology, rural/economic geography, agri-
cultural economics and development economics. The 
main problem, in our opinion, is that official definitions 
and analyses of rural diversity in Europe do not match 
the complexity of rural processes as they emerge from 
research and policy analysis (section 3). We conduct an 
interdisciplinary review of the theoretical approaches 
to rural development processes (sections 3.1, 3.2 and 
3.3) and then we seek to explore how these achieve-
ments have influenced policy frameworks, notably place-
based policies and policy approaches targeting the most 
peripheral/marginalised rural areas (section 3.4). The 
article proceeds, in the light of the development factors 
examined by the different theoretical approaches, with 
an exploration of how these approaches can contribute 
to creating a different theoretical framework (section 4), 
which re-defines the functions of rural areas, not simply 
depending on functional relations with urban centres 
but considering the capacity of rural actors to develop 

more autonomous networks and development pathways. 
The article ends with drawing up implications for future 
research and policy actions (section 5).

2. THE REPRESENTATION OF THE RURAL DIVERSITY 
AND INCREASING RURAL-URBAN DISPARITIES 

The definitions of “rural” and “rurality” has been a 
hot topic in both scholarly and policy debates for almost 
60 years. While trying to define ‘rurality’, research-
ers have proposed various typologies based on differ-
ent quantifiable criteria. In recent decades, a series of 
relevant research projects and activities have provided 
substantial evidence on the diversity of rural areas. 
Approaches and methods to analyse and describe rural 
diversity have changed over time, moving from simple 
indicators of population density and percentage of rural 
population to more elaborate criteria, units of reference 
and thresholds (Copus et al., 2008; Féret et al., 2020). 
There is consensus on two points across the definitions, 
approaches, and scientific positions on the subject of 
rurality. First, rurality is a concept that is difficult to 
define. Rural areas have undergone profound economic 
and social changes since the early agricultural poli-
cies aimed at modernisation and land management in 
the 1960s. As a consequence, rurality can no longer be 
defined solely according to farming activities and associ-
ated lifestyles. Second, determining rurality depends on 
several factors (Féret et al., 2020): 1) the global contexts 
(i.e. the characteristics of the socio-economic systems of 
which the rurality is a part); 2) the discourse and politi-
cal objectives that were pursued; 3) the social representa-
tions of the different categories of stakeholders.

In Europe, each country has developed its own defi-
nition of rurality, often as a response to a particular 
political, administrative and the broadest territorial con-
text, and in some cases as an output of national classi-
fications of other factors (e.g. population, accessibility). 
Approaches and definitions are rarely similar between 
countries (Depraz, 2007; Bontron, 1996).

Methods combining several criteria have been 
adopted since rural areas were recognised as complex 
and unable to be characterised by a single criterion. Six 
types of approaches can be identified in the literature: 
1) the administrative (or statutory) approach, based on 
the legal-administrative character; 2) the morphologi-
cal (or demographic) approach, based on population 
criteria such as population density; 3) the locational 
approach, based on spatial relationships between urban 
and rural areas; 4) the functional approach; 5) the 
landscape approach, based on land-cover and climatic 
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conditions; and 6) the combined approach, which used 
a combination of at least two of the other approaches 
(Féret et al., 2020). 

The functional approach has been recently used in 
the OECD Rural 3.0 Policy Note (2018), based on the 
relationships between rural and urban centres and the 
proximity to urban centres as factors conducive to eco-
nomic performance and development potentials. A 
functional urban area (FUA) includes a town and its 
surroundings consisting of less densely populated local 
units which are nevertheless part of the town’s labour 
market due to commuting, i.e. people travelling from 
their place of residence to the labour market and/or to 
access services (healthcare, education, culture, shops, 
etc.) (Dijkastra and Poelman, 2019). This approach has 
gained particular interest in the last decades due to the 
transnational (EUROSTAT and OECD) institutional 
legitimation (OECD, 2018). According to this defini-
tion, OCDE has further developed the classical dis-
tinction between predominantly urban, intermediate 
and predominantly rural areas into a new typology: a) 
rural areas within an FUA, which are an integral part 
of the commuting zone of the urban centre; b) rural 
areas close to an FUA, which have strong linkages to 
a nearby FUA, but are not part of its labour market; 
c) remote rural areas, distant from an FUA and some-
how connected through the market exchange of goods 
and services. In this model, the proximity of less than 
1 hour travel time to a large urban region is an essen-
tial predictor of rural growth: “proximity allows stronger 
linkages between urban and rural places” (OECD, 2018) 
since it allows better access to services, healthcare, edu-
cation and transports, thus rural areas within or close 
to an FUA are more advantaged than remote rural are-
as. Remote areas dwellers, instead, can count on better 
environmental conditions and more affordable housing. 
Rural regions close to cities displayed higher productiv-

ity growth before the 2008 economic crisis, and higher 
resilience after the crisis began (Table 1), whilst remote 
regions were the most badly affected by the crisis, with 
an annual average drop of GDP per capita of -2.5%, 
almost ten times worse than rural regions close to cities. 

This representation of rural differences masks a 
more diversified situation and re-defines the func-
tions of rural areas as dependent on the sphere of influ-
ence of various types of urban areas and as ‘commuting 
zones’. The OECD model seems to neglect rural areas’ 
capability to develop autonomous functions associated 
with specific assets and opportunities in terms of local 
development. Furthermore, as we will see in the follow-
ing sections, there is an evident gap between the knowl-
edge achievements about rural diversity and the most 
relevant representations of rural areas in international 
and national policy documents. In short, the definition 
of rural areas related to the OECD approach does not 
seem to respond to the need to effectively understand 
rural areas diversity and the different opportunities for 
rural development (ESPON, 2021). Thus, a definition less 
dependent on the role of urban centres, more appropri-
ate indicators and territorial scales seem to be necessary 
for policy design (Migas and Zarzycki, 2020).

Even the definition of the rural development concept 
has changed over time. In the 1970s, rural development 
was identified with agricultural modernisation, focus-
ing on encouraging labour and capital mobility (Ward 
and Hite, 1998). By late 1970, this model was criticised, 
and theories of endogenous development (see section 3.2) 
emphasised the need for overcoming exclusion through 
capacity building (skills, institutions, infrastructures) 
and diversified rural economies. In the first decade of 
the new millennium, neo-endogenous theories, assuming 
the need for mixing endogenous and exogenous forces 
(Shucksmith, 2010), advocated a more holistic approach 
to address inadequate service provision, unbalanced 

Table 1. Trends in population growth, regional GDP per capita and labour productivity.

Type of region

Average annual population 
growth, %

Annual average GDP per capita 
growth, %

Annual average labour 
productivity growth, %

2000-07 2008-12 2000-07 2008-12 2000-07 2008-12

Predominantly urban 0.76 0.67 2.39 -0.70 1.65 0.24
Intermediate 0.55 0.45 2.20 -0.28 1.57 0.65
Predominantly rural (total) 0.31 0.38 2.29 -1.11 1.97 0.12
Predominantly rural close to cities* 0.61 0.55 2.29 -0.26 2.15 0.56
Predominantly rural remote -0.03 0.18 2.30 -2.45 1.69 -0.61
All regions 0.47 0.46 2.29 -0.70 1.74 0.34

Note: *defined as within 1 hour travel time of a large urban centre.
Source: OECD (2018), RURAL 3.0. A framework for rural development, Paris. 
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communities, remoteness, isolation and lack of critical 
mass. This approach has to include capacity building and 
adding value to local resources, enhancing connectivity 
and promoting innovation. Also, the role of innovation 
became more and more relevant in many respects (gov-
ernance, sustainable production, social inclusion, etc.).

3. DIFFERENT APPROACHES IN UNDERSTANDING 
RURAL DEVELOPMENT PROCESSES: AN 

INTERDISCIPLINARY ANALYSIS

Different strands of disciplines and theoretical 
approaches studied rural diversity and related develop-
ment processes. Rural sociology, regional economics 
and geography, agricultural economics and development 
economics have often looked at rural development from 
different perspectives and adopting different approaches. 
However, manifold research projects, especially within 
European Horizon programmes, have been carried out 
in recent years through multidisciplinary efforts. At 

least four relevant strands of literature have deepened 
the knowledge of rural development processes and pro-
vided new evidence and arguments in many directions 
(Figure 1). First, the group of neo-endogenous models, 
that evolved into networked approaches, studied in rural 
sociology and economic geography. As we will see, geo-
graphical differentiation factors are increasingly coun-
terbalanced by the importance of a system of networks 
going beyond spatial differences.

Second, regional convergence/divergence models 
have studied particularly the role of factors explaining 
increasing territorial disparities in developed countries 
and rural-urban interlinkages in these diverging trajec-
tories. The third strand of literature, focusing on clus-
ters, territorial milieu and localised systems, explores the 
importance of relevant spatial processes and the role of 
endogenous development factors, notably locality and 
internal networks of actors and firms. This strand also 
includes the territorial agri-food systems, mainly studied 
by the French and Italian economic geography and agri-
cultural economics schools.

Figure 1. Different disciplinary approaches to local-rural development processes.
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Finally, the fourth strand of literature explores to 
what extent policy institutions play a crucial role in 
determining the development potential of any territory. 
This question has been widely studied in development 
economics theory (North, 1990; Acemoglu and Robin-
son, 2012).

3.1 Rural areas in regional development models and terri-
torial disparities

The OECD conceptualisation of rural areas diversity 
heavily relies on theories of agglomeration (McCann and 
van Oort, 2019), which explain why urban/metropoli-
tan areas accumulate over time comparative advantages 
and external economies, based on the concentration of 
physical and financial capital, technological innovation, 
research and development activities, skills and human 
capital. Theories of divergent development and cumula-
tive causation models (Myrdal, 1957; Hirschman, 1958; 
Krugman, 1995) explain why the inter-regional dispari-
ties can persist and grow over time. The new economic 
geography, in particular, highlighted that since 1970 
onward, and especially in the new millennium, the tech-
nological progress and the long cycle of regional evo-
lutionary features led to increasing regional divergence 
(Iammarino et al., 2018). According to OECD study 
(2020), inter-regional disparities grew mainly, in terms 
of GDP per capita, in France, Italy, Germany, Poland and 
the US. Still, the polarisation across space is even higher 
when the gap is measured within the regions (at NUTS3 
level). After 2009, regions near metropolitan areas have 
grown faster than metropolitan regions, but remote rural 
regions trends do not confirm the traditional divergence 
cities-rural areas model: they grew faster than regions 
with the small-medium city (OECD, 2020). 

The diversity of rural areas and related wealth dis-
parities make more complex the urban-rural dichotomy 
and their relationships. In the last two decades, many 
efforts have been focused on identifying main drivers 
of territorial disparities, which go beyond agglomera-
tion forces and geographical distance from the centre. 
There is evidence that the economic relations between 
urban and rural areas do not follow a one-way function-
al dominance relation. For example, in-depth research 
conducted over recent years in the rural regions of Italy, 
The Netherlands and the UK have pointed out differ-
ent forms of sustainable rural development (Marsden, 
2009). These studies support the idea that rural areas 
can achieve higher territorial competitiveness and more 
autonomous roles in different ways: a) through local 
agri-food systems (LAFS), according to the definitions 
of the French and Italian schools (Sforzi and Man-

cini, 2012; Arfini et al., 2012; Vaquero-Piñeiro, 2021); 
b) alternative food networks, representing more com-
plex and sustainable pathways within the agri-food sys-
tem (Lamine et al., 2012; Sonnino and Marsden, 2005); 
c) horizontal networks of economic activities located 
within an area (Murdock, 2000), based on new synergies 
between agri-food, tourism, amenity, forestry, renew-
able energy, waste, information technologies and locality 
food chain developments (Marsden, 2009). These differ-
ent processes imply the sustainable valorisation of “ter-
ritorial capital”1 (Camagni and Capello, 2012) in many 
rural areas. More value can be added locally, and more 
balanced production-consumption relations can occur 
between rural and urban areas.

Increasing and more complex territorial disparities 
also emerged in studies on the so-called peripheral ter-
ritories, in particular within the framework of ESPON 
research programmes. Peripheralisation has been 
recently interpreted as a process due to different drivers 
(Noguera et al., 2017): a) low accessibility to centres of 
economic activity, in other words, localities geographi-
cally disconnected from the centre (conventional periph-
erality); b) poor access to services of general interest 
(education, healthcare, transports, etc.), whether this is 
a consequence of geographic remoteness, or to chang-
ing service delivery technologies, or to austerity, or other 
changes in the provision such as privatisation; c) absence 
of “relational proximity”, and exclusion from the main-
stream of economic activity, due to low levels of social 
and institutional interaction with the broader world. 
These latter conditions are often associated with discon-
nection from the centre of political power and a lack of 
influence in terms of governance, and they may affect 
even geographically accessible regions. Most areas iden-
tified as peripheral seem to be affected by a combination 
of at least two of the drivers described above (Noguera et 
al., 2017). The ESPON study (PROFECY) estimated that 
peripheral areas cover approximately 45% of the Euro-
pean territory and only about half of them lack access 
to centres and services as key drivers. Another 46% is 
represented by areas predominantly suffering from poor 
economic potential and demographic situation, and the 
remaining 4% covers areas affected by all types of driv-
ers. Peripherality is not a process involving only rural 
areas (according to the OECD nomenclature) but also 
a significant share of intermediate and urban and met-
ropolitan regions (table 2), due to increasing unemploy-

1 The notion of territorial capital defined by Camagni and Capello 
includes not only physical assets (private and public goods and resourc-
es), but also human, social, relational capital and cooperative networks. 
In this regard, this notion shares relevant theoretical concepts with 
neo-endogenous approaches to rural development in the section 3.2.
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ment, decreasing wealth (GDP per capita) and further 
impact on out-migration. 

Connection or disconnection can also be the result 
of poor governance of relations between urban and rural 
areas. New forms of territorial cooperation are emerg-
ing between rural and urban areas (rural-urban part-
nerships) to avoid over-exploitation and depletion of 
the rural assets (land, soil quality, water, amenities and 
landscape, ecosystem services, etc.) and foster the val-
orisation of complementary functions (Copus, 2010). 
Rural-urban interactions find very different governance 
solutions across the European countries (Wood and 
Haley, 2017). However, a series of obstacles hamper the 
cooperation: absence of trustful relationships, frictions 
between peripheral municipalities and the urban pole, 
power imbalances, inadequate financing and capac-
ity constraints about personal and time resources (Oedl-
Wieser et al., 2020).

3.2 From exogenous to neo-endogenous and networked 
models

In the 1970s’ and part of the 1980s’ rural develop-
ment thinking was dominated by exogenous develop-
ment models: rural areas were considered “backwards” 
and were thought to lack the dynamism of their own, 
be dependent on urban growth poles, external invest-
ment in agricultural modernisation, infrastructural 
connections, and the transfer of social and technologi-
cal innovations from dynamic urban centres. Even sci-
entific knowledge was conceived as a mere uptake of 
technologies produced elsewhere (Lowe et al., 2019). The 
main functions of rural areas were producing food and 
primary products for urban economies. This model was 
criticised mainly for fostering dependent development, 

reliant on continued subsidies and policy decisions of 
distant institutions (Gkartzios and Lowe, 2019), for del-
egitimising local knowledge, and its negative social and 
environmental impacts (Lowe et al., 2019).

In the late 1980s’ and 1990s, rural development 
theories were enriched by endogenous models, whose 
main principles were harnessing local potentials of its 
particular natural, human and cultural assets, includ-
ing local knowledge and skills, for sustainable develop-
ment; a territorial rather than sectoral approach, at a 
small scale; and finally, a focus on the needs, capacities 
and perspectives of local people (Ray, 1997). The pri-
mary function of rural areas was providing diversified 
activities in the local economies. The LEADER initiative 
relied on these principles and fully represented the most 
typical example of a policy instrument empowering peo-
ple and endogenous potentials within the CAP. How-
ever, even this approach became quite simplistic, relying 
on assumptions of rural areas as self-sufficient and iso-
lated from external forces (Lowe et al., 2019). Further-
more, LEADER experiences demonstrated problems of 
limited participation of marginal groups (unemployed 
and young people), the dominance of “who are already 
powerful and….enjoy a greater capacity to act and to 
engage with the initiative” (Shucksmith, 2000), and lim-
ited impact on social inclusion of the most vulnerable 
population.  Finally, specific relevant policies such as the 
support to farming, public investments for infrastruc-
tures and general interest services, and taxation remain 
strongly exogenous in their design and delivery.

This evolution from the exogenous to neo-endog-
enous or networked approaches highlights the impor-
tance of social, economic, and institutional networks 
in regional economics and rural sociology/geography. 
Rural development approaches need to combine endog-
enous potentials with external forces in the context of 
a globalised economy, growing mobility of capital and 
people, substantial national reforms aimed at cutting 
public costs. Consequently, it was suggested that there is 
a need to go “beyond exogenous and endogenous modes” 
(Lowe et al., 1995) and focus on strategies that contin-
ue to valorise local assets in a multisectoral perspec-
tive but are also able to involve actively external actors. 
Some authors name this different perspective as “neo-
endogenous approach” (Shucksmith, 2010 and 2012), but 
the family of neo-endogenous contributions embrace 
a series of theoretical frameworks focusing differently 
on relations and networks between rural actors (rural-
rural), between rural and urban actors (rural-urban) or 
between rural and other relevant actors in the national 
and international context (rural-global market). These 
models are referred to in different ways. 

Table 2. Percentage of peripheral areas in European countries by 
types of driver and types of region (ESPON, 2017).

Types of region

A. 
Peripherality 
due to longer 
travel times 
from urban 
centres (%)

B. Peripherality 
due to poor 

access to 
services of 

general interest 
(%)

C. Peripherality 
due to lack 
of relational 
proximity 

and depleting 
processes

Urban regions 9.6% 18.8% 32.2%
Intermediate regions 48.6% 40.0% 34.1%
Rural regions 41.8% 41.2% 33.7%
Mountain regions 49.5% 38.2% 24.4%
Metropolitan regions 24.0% 23.0% 43.0%

Source: ESPON-PROFECY project. Noguera et al, 2017.
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The first example of the networked approach is 
within the “rural web” framework, defined as “a com-
plex of internally and externally generated interrelation-
ships that shape the relative attractiveness of rural spaces, 
economically, socially, culturally and environmentally” 
(Ploeg et al., 2008, p. vii). The web encompasses a series 
of multi-actor (including institutions, companies, state 
agencies, civil society, etc.) dynamic networks of a mul-
tilevel character (local and regional, which also influence 
the relations in other levels). The web also presents six 
theoretical dimensions (endogeneity, novelty production, 
sustainability, social capital, institutional arrangements 
and governance of markets). They can generate multi-
functionality and intra-sectoral intertwinement if they 
interact correctly and thus contribute to the competitive-
ness of rural development processes.

Shucksmith (2012), Lowe et al. (2019) and Esparcia 
(2019) refer to a “networked approach” to rural develop-
ment which seeks to link localities “..into broader inter-
woven circuits of capital, power and expertise, such as 
rural professionals, regional agencies, NGOs, companies, 
universities and research institutes”. They highlighted a 
vast number of networks in exploring the actors neces-
sary for the setting-off, implementation and development 
of innovative projects in rural areas: actors involved 
in the scientific and technical support (provided by 
research centres, technical staff in government offices, 
certifying agencies, etc.), knowledge and information 
(on specific and technical and more generic issues, pro-
vided by a wide variety of public bodies), the physical 
infrastructure (needed for the everyday operation of the 
project, provided by public bodies, primarily local but, 
to a lesser extent, also national governments), organisa-
tion and marketing (provided by local governments, pri-
vate organisations and NGOs), and finally implementa-
tion of regulatory standards (provided mainly by local 
and regional governments). Gkartzios and Lowe (2019) 
describe a series of “hybrid neo-endogenous” frameworks 
where local and extra-local agencies collaborate in rural 
governance and development processes, mentioning in 
particular: the role of universities in creating a research-
practice rural network; the role of in-migrants in rural 
areas in terms of employment they might generate for 
locals, etc. 

Copus (2010) outlines the importance of business 
networks in rural areas to transmit information and 
promote innovation. In these business networks, inno-
vation depends, on the one side, on both the “bridging 
capability” to channel information from globally signifi-
cant firms and, on the other side, the “bonding capabil-
ity” to distribute them among the local firms and entre-
preneurs. In other words, the role of business networks 

depends not only upon their local network density, 
degree of embeddedness and human and social capi-
tal but upon their connections to more distant sources 
of specialist information. In analysing the process of 
knowledge creation within a geographic cluster, Bathelt 
et al. (2004) outline that this process relies on both 
information exchange and learning process within the 
cluster, achieved through informal day-by-day and face-
to-face relations (the “buzz”), on the one side, and more 
complex channels used in distant interactions (the “pipe-
lines”), on the other side. Finally, co-location and visibil-
ity generate potentials for efficient inter-personal transla-
tion of important news and information between actors 
and firms. In contrast, trans-local pipelines allow more 
information and news about the markets and technolo-
gies to be “pumped” into internal networks. 

Recently, Bock (2016), focusing on the problems 
of promoting rural development in the marginal rural 
areas, outlined that these areas need more collaboration 
and linkages across space to give access to exogenous 
resources. In this regard, rural-urban linkages are essen-
tial, but broader connectivity and “virtual proximity” 
across the space are also relevant for remote rural are-
as. Collaborations with nationally operating large busi-
ness and external companies, third sectors corporations 
like cooperative movements, the presence of temporary 
residents, etc., can activate social innovation processes 
at the local level, including “the uptake of novel solu-
tions developed elsewhere” (Bock, 2016, p. 17). This can 
be necessary, especially in those marginal areas where 
mobilising citizens, NGOs, third sectors, and busi-
ness is problematic because “the local asset basis is too 
weak” (Bock, 2016, p.17). Supporting networks in the 
most peripheral areas is necessary to reduce physical and 
socio-economic isolation or counterbalance restrictive 
fiscal policies dismantling regional institutional struc-
tures (Shucksmith, 2012). Bock calls this “nexogenous 
approach” to rural development since it emphasises the 
importance of reconnection and re-establishing socio-
political connectivity, which allows for vitalisation if 
matched with endogenous forces. 

Networks can work at different levels. For example, 
in a study on rural networks in UK, Miller and Wallace 
(2012) define a typology of rural networks based on the 
geographical remit: a) locally-based networks; b) nation-
al networks; c) networks that transcend both national 
and international regions. From the networks identified, 
those operating within a locality tended to focus mainly 
on rural issues, whereas national networks were more 
likely to work on issues affecting both rural and urban 
areas. Despite finding no substantive differences in why 
participants accessed rural networks, the three most 
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common reasons for using rural development networks 
were to obtain advice and information, identify sources 
of funding, and share local learning and experience. 
This implies that a lack of funding for rural development 
networks can have a detrimental effect on communities. 
Other examples of transnational networks can be found 
in LEADER (Dwyer et al., 2022): some Local Action 
Groups (LAGs) were able to promote innovative partner-
ships within the local area, but also supported the crea-
tion of transnational networks under the cooperation 
measures, lasting well beyond the project duration (as in 
numerous Italy-Austria transnational projects). 

Other types of network, notably food-networks 
that go beyond the territory where productions are 
based, have been emphasised in other studies (Lamine 
et al., 2019; Lamine et al., 2012), identifying the link-
ages between collective brands, Geographical Indications 
(GIs) and alternative food networks, on the one side, and 
groups of urban consumers, on the other side. Some of 
these networks can transform into encompassing civil 
society organisations and broader territorial agri-food 
systems (see the case studies analysed in the Lamine et 
al. works). The variety of these networks depends upon 
the diversity of actors involved and their changing 
nature over time. 

In conclusion, various studies confirm the increas-
ing role of social, institutional and business networks 
in enabling connectivity between rural areas, adjacent 
urban areas and mainly beyond the geographical prox-
imity. These networks can act as a factor complementary 
to (or maybe as a substitute for) agglomeration forces in 
peripheral rural areas2.

3.3 Clusters and localised systems

The concept of localised agri-food systems (LAFS) 
focused on the production system and interactions 
among firms within a given territory: this can explain 
why it was strongly influenced by the concept of cluster 
(Porter, 1990; Porter and Ketels, 2009), adopted by Por-
ter to define the spatial proximity of many production 
units and their reciprocal relationships. Spatial proxim-
ity, specialisation of territorial systems and their com-
plex interplay were also at the core of studies on the new 
economic geography in Krugman (1995), on one side, 
and in Becattini and his school focusing on the con-
cept of Marshallian industrial district (Beccattini et al., 

2 This concept has been developed by Johansson and Quigley (2004, p. 
175): “…small regions may survive and prosper – to the extent that net-
works can substitute for geographically proximate linkages, for local diver-
sity in production and consumption, and for the spillouts of knowledge in 
dense regions”.

2009), on the other side. LAFS concept emerged in the 
mid-1990s and referred to geographical concentrations 
of specialised farms, food-processing units and distribu-
tion networks, private and public entities in a determined 
place. LAFS appeared in French literature as Systèmes 
agro-alimentaires localisés (SYAL) (CIRAD-SAR, 1996). 
Three distinctive features characterise LAFS: a) place, b) 
social relationships and c) institutions. The place is con-
sidered in its broadest meaning as used in the French 
school, “terroir”. Social relationships relate to trust and 
cooperation among actors. Institutions include all private 
and public agents promoting actions regulated by formal 
and informal rules. LAFS is “an agri-food system (pro-
duction/transformation/services) in a specific territory 
in which actors try to set up coordination and collabora-
tion processes in partnership terms, with internal man-
agement and regulation, but with strong ties to public 
managers and companies” (Torres Salcido and Muchnick, 
2012). This definition outlines the capability of main 
actors to set up innovative and effective solutions to gov-
ern the system and ensure the participation of farmers, 
processors, services providers and marketing operators.  

The contribution of LAFS’ approaches to the under-
standing of sustainable rural development mechanisms 
relies upon three aspects: 
a)	 there can be broad and intense economic and social 

linkages between the territorial agri-food systems 
and the rest of the local economy, as in the case of 
the bigger agri-food chains (e.g. the case of the pro-
cessed tomato in North Italy) (Giacomini and Man-
cini, 2015; Mantino and Forcina, 2018);

b)	 agri-food systems can have a relevant role in 
enhancing the local governance. In each LAFS, spe-
cific coordination methods can emerge, and govern-
ance arrangements to change production, processing 
and consumption practices and create alternative 
networks. Better local governance arrangements are 
supported by collective action that may take differ-
ent forms and typologies of organisation. The OECD 
classical definition identifies three types of collective 
actions, based on the participants (OECD, 2013a): a) 
farm-led action; b) non-farm-led action; c) govern-
ment-led action. In practice, multiple actors usually 
carry out collective action. A good start depends on 
a sufficiently large number of participants and the 
management capability of actors taking the lead in 
the process. Indeed, LAFS is a typical multi-actor 
situation where farmers are only a component, and 
the fundamental leading role can emerge either 
within the supply chain or civil society;

c)	 finally, there are various cases of territorial alterna-
tive food networks in Europe (Lamine et al., 2019), 
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contributing to connecting small farmers and 
peripheral rural areas with urban/extra-local mar-
kets and ensuring new development perspectives.

3.4 The role of institutions and public policies

Public rural policies are an essential component of 
all rural development models. Moving from exogenous 
to neo-endogenous models implies the need for a dif-
ferentiated use of policy instruments, decentralisation 
of policymaking, integration of multi-tiered institutions 
and sectors, participation of local stakeholders and more 
emphasis on investments in physical assets rather than 
mere subsidies. These were the main principles for a new 
territorial policy put forward by the New Rural Para-
digm (NRP) for the OECD countries (OECD, 2006). The 
NRP was a turning point in the conceptualisation of the 
rural policy framework since it took on board the ongo-
ing best practices coming from the OECD policy reviews 
in different countries (Mexico, Spain, Italy, Hungary, 
Greece, Germany, UK and Canada) and distilled the key 
lessons to foster rural development in the new millen-
nium. According to the NRP, the LEADER initiative and 
other territorial approaches in Europe were recognised 
as success cases due to their innovative character and 
results, despite the relatively limited budget.

However, despite the increasing number of innova-
tive experiences, policies implemented in rural areas 
have not achieved significant impacts. On the contrary, 
in the last decades, some authors included rural areas in 
the so-called “geography of discontent”, which includes 
rural population left behind by national public institu-
tions, lacking faith in the future, and supporting anti-
globalisation and populist movements/parties (Rodri-
guez-Pose, 2018). Thus, the OECD New rural paradigm 
needs to be updated, and today the debate on policies 
for rural areas needs to address three main questions: a) 
to what extent the place-based approach is effective and 
should be improved; b) what should be the role of public 
institutions in enabling/empowering local actors capac-
ity building; c) which policy instruments should be set 
up to strengthening cooperation and networks (rural-
rural, rural-urban and rural-wider markets).  We are 
going to discuss point a) in 3.4.1 section and b) and c) 
in 3.4.2.

3.4.1 Place-based policies and the CAP

The debate occurring in the late 1900s and first 
decade of the 2000s was dominated by two radical con-
trapositions between place-based and spatially-blind 

(or generalised) policies, on the one side, and bottom-
up and top-down approaches, on the other side. This 
debate strongly concerns the CAP since, in most rural 
areas, this policy also aims to cover inequalities between 
rural and urban areas, but in reality, CAP instruments, 
notably Pillar I, mainly address agricultural incomes. 
In a recent evaluation study of CAP impact on the bal-
anced territorial objective (Schuh et al., 2020), the most 
important target groups proved to be farmers and rural 
young people. Only Pillar II instruments impact low 
skilled, unemployed people and the population in the 
most remote areas (Schuh et al., 2020, p. 84-88). Accord-
ing to respondents in the concerned case studies, pillar 
I instruments (primarily basic and green payments) are 
not designed to solve territorial needs, and they have 
controversial impacts. On the one hand, they favour 
large-scale farms or farms owners not actively involved 
in agricultural activities (Schuh et al., 2020, p. 90). On 
the other hand, they can have relevant income support 
effects in the less developed and marginalised rural are-
as and areas affected by the environmental and social 
crisis (e.g. the area hit by the plant pathogen Xylella in 
the Apulia region). In these areas, Pillar I instruments 
intervene as income transfers to mitigate the symptoms 
of economic backwardness and decline of farmers and 
family’s incomes. 

Within the CAP, Common Market Organisations 
(CMO) and rural development instruments seem more 
appropriate to remove farm structures’ weaknesses and 
enhance competitiveness. Nevertheless, the effects on 
territorial disparities are uncertain and depend on local 
institutions and capacity building. For example, inno-
vative approaches foster synergies between CAP instru-
ments, reducing intra-sectoral income disparities and 
strengthening cooperation in the supply chain (Schuh 
et al., 2020). This happened in agri-industrial districts 
that were able to combine schemes targeting specialised 
production with more generalised CAP instruments (e.g. 
operational programmes for COM producers).

LEADER is the most typical example of place-based 
approach within the CAP. Despite the LEADER broad-
er scope in the last programming period (through the 
adoption of a multi-fund approach), two recent evalu-
ation reports (Schuh et al., 2020; Dwyer et al., 2022) 
indicate that rural peripheral regions need more robust 
national policies than LEADER and more diversified 
supporting systems to face the lack of services of general 
interest and shortage of employment opportunities. Due 
to the small budget share (5% of the rural development 
programmes), LEADER can only provide impulses at the 
local level. Still, LEADER can generate higher social and 
economic impact when working alongside other nation-
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al/regional schemes. Similar impacts have been reported 
in some Spanish and Italian rural areas, whereby linkag-
es occurred with national programmes for depopulated 
areas3. 

These case studies provide relevant lessons on 
place-based policy’s effectiveness: the need for combin-
ing different types of policies under a common territo-
rial approach. This result has two relevant methodo-
logical implications: a) first, to overcome the traditional 
dichotomy between spatially-blind (or people-based) and 
place-based development policies and adopt what Iam-
marino et al. (2018) call “place-sensitive development 
policy approach”, whereby agglomeration effects are 
promoted in as many places as possible through a mix 
of policy instruments; b) second, to reconcile top-down 
and bottom-up policies in a “joint” meso-level concep-
tual framework (Iammarino et al., 2018; Crescenzi and 
Rodriguez-Pose, 2011). Empirical evidence shows that 
social marginalisation and low local development oppor-
tunities render many place-based policies ineffective 
and often make them frequently function more as social 
rather than economic development policies achieving 
inter-territorial equity. Within a broader perspective, 
even the World Bank has advocated the need for recon-
ciling policies to enhance institutions, infrastructures, 
and local interventions, but the right policy mix depends 
on the types and intensities of interregional disparities 
(World Bank, 2009). 

3.4.2 The role of public institutions in empowering local 
actors, capacity building and networks

The quality of institutions plays a crucial role in 
the development processes. Recent research has demon-
strated that weak institutions represent a crucial obsta-
cle to the effective use of European Cohesion policies 
(Rodriguez-Pose and Garcilazo, 2015) and undermine 
the capacity to innovate (Rodriguez-Pose and Di Cat-
aldo, 2015). Weak institutions imply ineffective regional 
and local governments, low efficiency in managing pub-
lic programmes, limits in accountability and voice, and 
generation of rent-seeking positions, corruption, and 
lack of confidence in the future. In reality, the quality of 
institutions also includes the capability to enable local 
actors and communities “to make choices and transform 
those choices into desired actions and outcomes” (Steiner, 

3 These programmes are the National Strategy for Inner Areas in Italy 
and the regional Strategy against depopulation in Castilla-La Mancha 
region (Spain). For more details on these programmes see Barca et al., 
2014 and Schuh et al., 2020. More recently, these two policies have been 
presented in a webinar organised by the European Rural Development 
Network in Brussels (Mantino, 2021; Martinez Arroyo, 2021).

2016). This capability is crucial for two reasons: a) to 
create an enabling policy environment for community-
led initiatives; b) to allow new institutions and groups 
to emerge in less active places and facilitate the taking 
action to address social, economic and environmental 
challenges (Shucksmith, 2012). In other words, enabling 
policies should help local actors and communities to 
develop and support resilience (Markantoni et al., 2018). 
Nevertheless, public bodies remain in most cases una-
vailable, if not hostile, to these local needs, creating “a 
not supportive environment” that generate policy barri-
ers in accessing public funding by “hard to reach” com-
munities (Celata and Coletti, 2018).

Many authors outline that local development pro-
grammes usually are distributed unevenly across rural 
areas since the most experienced communities come for-
ward and become increasingly empowered, while others 
fall further behind (Markantoni et al., 2018). Marginalised 
communities are less ready to participate in local develop-
ment processes “unless explicit attention is given to their 
inclusion” (Shucksmith, 2012) and that communities with 
well-established partnerships and networks are more suc-
cessful at obtaining funds. In these contexts, we call ena-
bling policies those policies explicitly addressing “hard 
to reach” communities and providing financial, techni-
cal, and animation support. A good example of enabling 
policy is the programme funded in Scotland, Capacity for 
Chance (C4C), under the LEADER funds, since it pro-
vides financial support to selected communities that usu-
ally do not engage due to lack of human, economic and 
relational capital. For these reasons, the programme does 
not require finding match-funding but simply local peo-
ple voluntary support and offers the support of a project 
manager to assist the communities in developing their 
selected projects (Markantoni et al., 2018; Steiner, 2016). 
This study emphasises how the national, regional and 
local institutions need to set up rules, organisation and 
behaviours consistently empowering local actors. 

Other examples come from a recent evaluation study 
of the LEADER implementation in Europe (Dwyer et 
al., 2022). An enabling environment for the LEADER 
implementation is determined by two conditions: a) first, 
reducing the administrative complexity and enhancing 
coordination, especially in a multi-fund environment (as 
it happens when all European Funds support LEADER) 
through a clear definition of tasks and roles between 
responsible authorities of programme implementation 
and local agencies; b) establishing a collaborative and 
mutual learning process between LAGs and programme 
authorities, through actions such as guidelines, manuals, 
websites, FAQ sessions, working groups, regular com-
munications and meetings, formal collaborations (for-
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malised in joint committees including local agencies). 
These conditions are mainly promoted by the public 
administration bodies.

Regarding networks, the impact of public poli-
cies upon networks gained low attention in policy 
analysis. The need for supporting networks as a spe-
cific policy objective is only gradually shaping rural 
development strategies. In the last decade the attention 
is much focused on setting up either “networks of net-
works” (e.g. through funding the European Network of 
Rural Development and the National Rural Networks) 
or trans-national networks. It is the case of many coop-
eration projects supported by transnational coopera-
tion programmes, both within Cohesion policy and the 
LEADER instrument. Still, many obstacles and institu-
tional barriers undermine their effectiveness (Dwyer et 
al., 2022). 

On the contrary, there is a broad spectrum of stud-
ies measuring the influence of networks upon policy 
design, but some authors highlighted the capacity of 
rural networks to engage in lobbying activities, provid-
ing voice and keeping rural issues on the political agen-
da (regionally and nationally) (Lamine et al., 2019; Mill-
er and Wallace, 2012; Dwyer et al., 2022).

4. TRANSLATING RECENT ACHIEVEMENTS INTO A 
DIFFERENT OPERATIONAL FRAMEWORK

To translate different disciplinary developments into 
a practical and integrated conceptual approach, we can 
borrow from the triple helix formalised to study region-
al learning and innovation (Wellbrook et al., 2012). The 
model interpreting learning and innovation processes 
has to be adapted according to the main concepts drawn 
by our previous analysis. Thus, local development pro-
cesses can be conceived as the result of what happens in 
three main domains: local resource systems, networks, 
enabling institutions and policies (Figure 2). The central 
dotted circle represents how the specific components of 
the three domains and how they interact in influencing 
the local development processes.

The first component includes the territorial resource 
system, the different actors and their specific capabili-
ties that bring about grassroots development initiatives. 
According to Wellbrook et al. (2012), “the [territory]… 
can thus be regarded as an arena which comprises diverse 
actors and their different grassroots activities” (p. 6). 
Identifying the concept of territory is a crucial step in 
this framework. Following Camagni and Capello (2013), 
we can use a notion of a “system of localised production 
activities, traditions, skills and know-how”, based on 

“cultural elements and values which attribute sense and 
meaning to local practices and structures and define local 
identities” (p. 1387). In practice, this component identi-
fies the physical and human capital underpinning neo-
endogenous development in a rural area, focusing on 
innovative designing and implementing local projects. 
When designing schemes to support new initiatives, this 
framework envisages a sort of inventory of local resourc-
es and existing initiatives.

The second component is the “institutional system”, 
which encompasses a series of public, semi-public and 
private institutions managing policies for the rural terri-
tory and undertaking different tasks (planning, organis-
ing, directing, coordinating, monitoring and evaluation). 
We include in the institutional system the bodies operat-
ing at national and regional level, and also institutional 
actors and rules set up at local level and aiming to deliv-
er EU, national and regional policy instruments to the 
rural area. Even in this case we replaced the Wellbrook 
et al. string “Supporting Policies” with “Enabling Policies” 
that, in our opinion, has a more pro-active meaning. 
Thus, more than providing financial and administrative 
support, “enabling policies” for local actors imply at least 
three other conditions (see figure 2): 
a)	 supporting local development strategies through 

co-design, whereby public administration or other 
agencies collaborate with local stakeholders to define 
long-term actions and possible funding, especially in 
the areas lacking resources and human capabilities. 
In these areas, poor access to development policies is 
strongly correlated to the lack of human capital and 
poor networks;

Figure 2. The triple helix model (Wellbrook et al., 2012), adapted to 
understand local development processes.
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b)	 eliciting innovators to emerge and participate in 
actions’ design and implementation. In the most 
peripheral areas, conservative groups and socially 
dominant coalitions often do not allow innovators 
to voice alternative needs and access policy sup-
port. This is detrimental for them to introduce social 
innovation and get opportunities to play a role in 
the future of the area; 

c)	 finally, connecting actions and actors, by promoting 
intersectoral and multi-actor initiatives in the area, 
either by valorising the current networks or creating 
new ones. 
The third component of the local processes in fig-

ure 2 concerns the different types of networking activi-
ties. By replacing the string “knowledge support struc-
ture”, we have adapted the Wellbrook et al. conceptual 
framework, since networks gained more relevance in the 
literature concerning more general rural development 
processes. They include a set of geographical proxim-
ity relations (within the rural territory) and “organised 
proximity” (with distant areas/business systems). Both 
can generate localised collective learning processes and 
can be identified as relational capital in Camagni and 
Capello (2013) definition of territorial capital.

We can further expand the model to include a 
fourth helix as the new technologies have become more 
relevant in recent decades. Looking at the model repre-
sented in figure 2, external actors or local innovators as 
providers of internal and tacit knowledge can introduce 
and develop new technologies in the area. Local and 
national/international networks can play a relevant role 
in both cases. New technologies can also be fostered 
by enabling policies through the institutional system 
(private and public research and experimental bodies, 
advisors, trainers, etc.). Public policies have supported 
digital and broadband infrastructures through regional 
and rural development incentives and financial resourc-
es addressed to peripheral rural areas. In many rural 
areas, especially the most peripheral, inadequate broad-
band infrastructures hamper networks and distant mar-
ket relations. In conclusion, new technologies represent 
a relevant development factor, but they can enter the 
model and be diffused in the rural context through dif-
ferent modes. 

Local development processes are the result of both 
the action of each component and of interactions among 
them. For example, evidence suggests that an enabling 
policy environment foster grassroots initiatives and 
new networks, notably at the local level and sometimes 
(and less evidently) with more distant networks. Vice 
versa, good grassroots initiatives and local networks can 
inspire and facilitate a good use of existing policies. It is 

worth noticing that good local governance is a funda-
mental ingredient ensuring successful supporting poli-
cies, autonomous grassroots initiatives and dense local 
networks (Mantino and Vanni, 2019). 

This conceptual framework can provide a practi-
cal outline for development projects at the local scale. 
A similar framework has been adopted in co-design 
processes of local strategies in Italy, within the national 
programme for Inner Areas aiming to support inte-
grated initiatives in the most depopulated areas. The 
programme entails activating the three components in 
setting up initiatives through the participation of local 
actors through: a) an inventory of available infrastruc-
ture and service gaps, existing needs and initiatives aim-
ing to overcome these gaps; b) an analysis of policy mix 
needed to support initiatives in the field of services of 
general interest and development of local sectors; c) deep 
and comprehensive scouting of innovators and potential 
networks to be involved in the project co-design pro-
cesses. An essential condition for the success of the strat-
egy design is formal governance arrangements signed by 
partnerships of local municipalities that ensure coopera-
tion among the relevant local institutions (Barca et al., 
2014). The Inner Areas approach can solve another rel-
evant failure in the rural development initiatives (World 
Bank, 2009), that is the appropriate mix of policies 
addressed to people (education, healthcare, and mobility 
of population) and policies addressed to places (infra-
structures, incentives to economic activities, etc.). This 
mix allows to strengthen the impact of place-based poli-
cies through the support of more general policies, usually 
falling under the category of macro-economic policies. 

5. CONCLUSIONS AND KEY ISSUES FOR FUTURE 
RESEARCH AND POLICY

The analysis carried out in this article acknowledges 
a gap between the unfolding of local development pro-
cesses and the current representation of rural diversity 
by international organisations and national/regional 
authorities. This gap is influenced by two relevant fac-
tors: a) high heterogeneity in terms of recent and accept-
ed methods and definition criteria of rural diversity; b) a 
vision of rural areas as strongly dependent on the sphere 
of influence of urban areas. 

In the last two decades, a series of studies, mainly 
supported by the European Commission (HORIZON, 
ESPON, evaluation studies, etc.), provided a more com-
plex and diversified vision of rural diversity, regard-
ing theoretical models and practical definitions. Mov-
ing from a simplistic definition of rural development 
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processes to more complex frameworks implies tak-
ing account of the contribution of different disciplines. 
New concepts can be drawn from comparative analy-
sis: 1) rural diversity cannot be explained exclusively by 
agglomeration forces and geographical distance from 
urban centres; b) multiple functions of rural areas, often 
rooted into sustainable agri-food systems or other forms 
of territorial capital, contribute to explain more autono-
mous roles of rural areas; c) “organised” or “relational 
proximity” is emerging in a context of a globalised econ-
omy and non-geographical networks, as a critical factor 
of connection between rural areas and distant regions/
markets. Thus, the definition of rural peripherality is 
changing accordingly. Likewise, the dichotomy between 
exogenous and endogenous models is losing its interpre-
tative appeal, and networks models are gaining interest 
among rural development scholars. 

Which implications do these research achieve-
ments get in the directions of future research? First, 
they call for moving from a functional model to another 
approach based on the territorial capital endowments 
of rural areas, whereby territorial capital also includes 
different forms of “relational capital” and networks. In 
practice, this requires a detailed analysis of territorial 
capital variables and deep scouting of relations within 
the locality and between the locality and markets. 

Second, there is a need for developing a rural area 
concept by revising the current urban-rural typology 
and introducing criteria based on the variety of func-
tions that rural areas play in the socio-economic and 
environmental context (ESPON, 2021). The Direction of 
Agriculture and Rural Development of EC is emphasis-
ing this need (Migas and Zarzycky, 2020), but there is 
also a need to fill persistent data gaps at the correct geo-
graphical scale (local in many cases) through the coop-
eration between different data providers and screening 
a wide range of possible (including new) data sources 
beyond conventional indicators such as population den-
sity and settlement configuration. 

Third, understanding rural diversity across Euro-
pean regions has to be used to read better the dynamics 
of megatrends, including climate change, environmental 
crises, and socio-economic and demographic drivers of 
change. The Commission’s Megatrends Hub has identi-
fied fourteen global megatrends, and its Strategic Fore-
sight Report (European Commission, 2020a) provides 
a preliminary systematic analysis of resilience, but we 
need a significant focus on how different rural areas can 
face megatrends. In this regard, Bock and Krzysztofow-
icz (2021) have contributed to the long-term vision for 
rural areas by drawing four types of scenarios through 
the combination of diverse future developments rang-

ing from demography and multilevel governance to cli-
mate change, economic development and digitalisation 
(rururbanities, rural renewal, rural connections and 
rural specialisation). 

Within the possible megatrends, particular attention 
deserves the digital transition as a powerful driver of 
technological innovation. Digitalisation connected with 
artificial intelligence (AI), big data, and automation can 
potentially reshape the economy, which will represent a 
threat and an opportunity for rural areas. Technology 
can be a way of overcoming economic disadvantages, 
notably for rural areas with a shrinking population. New 
communication technologies can limit the effect of dis-
tance. Digital infrastructures will be crucial to facilitate 
connection, integration, and provision of e-services (e.g. 
administration, health, education, finance, culture) and 
enable the digitalisation of agriculture and the bioecon-
omy (e.g. precision farming, automation). These invest-
ments do not require only covering infrastructural needs 
but also grass-roots initiatives by local communities 
under the form of “Smart Villages projects” (European 
Commission, 2020b). This approach encourages rural 
areas and communities to develop projects, build on 
their existing strengths and assets, and develop decen-
tralised services, energy solutions, and digital technolo-
gies and innovations. 

Another relevant question concerns to what extent 
the current policy framework fits local development 
needs of the different rural areas. The recent Commu-
nication of the European Commission on “A long-term 
Vision for the EU’s Rural Areas” (LTVRA) (EC, 2021) 
seeks to provide new answers to increasing territorial 
disparities and the feeling of left behind characterising 
most rural areas. But, as it was emphasised in the analy-
sis of policies, place-based policy approach is used only 
for a marginal share of the CAP. To be more effective, 
territorial lens need to be applied to a mix of different 
policies, including CAP instruments other than LEAD-
ER and cooperation measures. The 2021-27 reform of 
the CAP offered the opportunities of mixing different 
instruments in the CAP Strategic Plan (CSP) to prompt 
sustainable and integrated rural development. Neverthe-
less, the opportunity to address territorial differences 
within the CSP and implement a broader place-based 
approach does not seem realistic, given the dominant 
visions in the agricultural policies and the traditional 
barriers and silos between the two CAP Pillars. 

As part of the Better Regulation Agenda, the 
LTVRA puts in place a Rural Proofing mechanism, nota-
bly to assess the anticipated impact of major EU legisla-
tive initiatives on rural areas. It will be based on territo-
rial impact assessments and a better monitoring of the 
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situation of rural areas. The way in which rural areas are 
integrated in the EU’s policies will be monitored, nota-
bly through regular reports on the implementation of 
relevant policies. Rural Proofing will mean putting more 
attention to territorial distribution of EU policies before 
their implementation and potential impacts. This mech-
anism can become an interesting innovation whether 
reproduced at national level, but this will strongly rely 
on political positions of the agricultural world.

A further relevant challenge concerns enabling all 
individuals to take active part in policy and decision-
making processes, involving a broad range of stakehold-
ers and networks as well as all levels of governance. The 
methodological framework proposed here seeks to acti-
vate a process that elicit endogenous capital and inno-
vators through the empowerment of local communities 
and an enabling policy environment, notably in most 
peripheral and depopulated rural areas. These types 
of rural areas need a rather different approach to local 
development, whereby local institutions and innovators 
work alongside with regional and transnational actors, 
and public administrations as well. The provision of 
public funds is not sufficient to overcome the different 
obstacles, since empowering local communities requires 
a radical change in public institutions’ objectives, instru-
ments and behaviour. In this regard the contribution 
of researchers and scholars should be more oriented to 
multi-actor action research methods, notably in mar-
ginalised rural areas and grassroots initiatives by rural 
communities. 
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Abstract. Over the past decade, the term bioeconomy has emerged in both policy and 
academic discourse. Implying a technology-driven approach to wealth generation from 
organic materials, the term has taken hold with so far limited critical engagement. It 
is a contestable rather than contested term. Noting the rise of numerous other ‘econ-
omies’ (blue, green, circular) on a similar timeframe, this paper undertakes a critical 
discourse analysis of academic literature and UK/EU policy documents using the term 
‘bioeconomy’ to produce a contextualised understanding of how it is used in both the-
oretical and practical contexts. Our analysis shows that bioeconomy, as with the other 
‘sustainability’ economies, which we term the ‘S-economies’, prioritises the economy 
and the markets as the solution brokers for the environmental and economic problems 
they seek to address. The apparent fragmentation of the theory and policy concerning 
the environmental sustainability of economic activity is expressed through the variabil-
ity of terms that aspire to establish multiple economies functioning at the same time. 
Limited empirical analysis of the existing ‘bioeconomy’ is symptomatic of the disso-
ciation between theory and practice, emphasizing technological approaches favouring 
capital intensive approaches over local solutions. The S-economies, including the bio-
economy, are an attempt to bypass economic structural realities that otherwise would 
need to be addressed.

Keywords:	 bioeconomy, knowledge-based economy, green economy, circular econo-
my, sustainable economy.

JEL codes:	 L6, O1, O3, P2, P4, P5, Q1, Q2, Q5.

1. INTRODUCTION 

In this study we are critically analyzing the role of the bioeconomy as 
a term and practice in academia and policy. Broadly, ‘bioeconomy’ refers 
to economic activity directly drawing on biogenic material (derived from 
recently living plants and/or animal matter), to be distinguished from non-
biogenic based resources and fossil fuels. Bioeconomy, or bio-based econ-
omy, is an expression coined in recent years by experts and policy makers, 

http://creativecommons.org/licenses/by/4.0/legalcode
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thereby integrating into a single term both the economic 
significance and awareness of the type of resources to 
be utilised (Albrecht et al., 2010; Begley et al., 2011; De 
Besi and McCormick, 2015; Allen et al., 2017; University 
of York, 2017; Bell et al., 2018; Aguilar and Patermann, 
2018; Lewandowski et al., 2018). The bioeconomy has 
been represented as a way of addressing environmen-
tal emergencies and socio-economic challenges at the 
same time (OECD, 2006, 2009, 2018; Benner and Lof-
gren, 2007; Birch, 2007, 2017a; Cooper, 2007; Asveld 
et al., 2011; Kitchen and Marsden, 2011; Kircher, 2012; 
Arancibia, 2013; Hanlin et al., 2013; Kautto and McCor-
mick, 2013; Arts et al., 2014; Barben et al., 2016; Viaggi, 
2016; European Commission, 2018a, 2020a, 2020b). The 
bioeconomy has already had an important economic 
impact. For example, in 2018 in the UK the bioecono-
my amounted to two hundred twenty (220) billion of 
pounds of Gross Value Added to the economy, support-
ing more than five million jobs (HM Government 2018). 
In 2015 the bioeconomy in the European Union reached 
an added value of 1,460.6 billion euros, which is eleven 
percent (11%) of overall GDP (Kuosmanen et al. 2020).

It may not be coincidental that the term has become 
prominent in an era of stagnating economies and high 
unemployment, following the financial crisis of 2008. 
Over this same timespan other ‘economies’ have become 
prominent too, including the green economy (UNEP, 
2009; Pearce and Barbier, 2000; Bina, 2013; Baarsden et 
al., 2014; Antikainen et al., 2016; Viaggi, 2016; Ge and 
Zhi 2016; Ferreira Gregorio et al., 2018; Merino-Saum 
et al., 2020; Benson et al., 2021) promoted by the UN 
as an approach to implementing sustainable develop-
ment (2012); the marine resources-based blue economy 
(UNCTAD 2014; Smith-Godfrey, 2016; Le Heron and 
Winder, 2017; Lee, Noh and Kim, 2020); the Circular 
Economy (promoted by the EU and others as a carbon 
control and competitiveness enhancing initiative; Euro-
pean Commission, 2015). Other terms such as the low 
carbon economy (Stern 2007; HM Government, 2009; 
Zhang, 2010; Foxon, 2011; Lyu, Ngai and Wu 2019) are 
also seeking to use environmental investments to correct 
an economic imbalance – i.e., to promote growth and 
with assumed social benefits (i.e., usually employment). 
In this paper we examine how the term bioeconomy is 
used, how it is connected or situated in relation to other 
terms that represent various types of economic activ-
ity with aspirations to deal better with nature and the 
resources nature offers to human societies, whilst pre-
serving, if not promoting, economic growth.

Drawing on analysis of policy and scientific docu-
ments, this paper undertakes a critical discourse analy-
sis of the use of the term bioeconomy in policy docu-

ments alongside a comprehensive review of the social 
science academic literature relating to the bioeconomy 
in order to gain a contextualised understanding of how 
the term is being used both theoretically and in practi-
cal terms. Research in critical discourse analysis stresses 
the significance of terms used in policy analysis as rep-
resenting a social, political and economic context (Jes-
sop, 2004; Farrelly, 2010; Farrelly et al., 2019). Certain 
expressions or forms of expression become accepted as 
‘normal’ or inevitable, and this promotes ease of com-
munication with groups who have the same understand-
ings of the terms used. However, usage and the approach 
it represents may reinforce the exclusion of other inter-
ests or groups, either by representing a barrier to entry 
in the dialogue or by perpetuating a policy that favours 
some interests over others. To achieve a contexualisa-
tion of the bioeconomy, we examine the concept within 
the context of the other discursive attempts related to 
the sustainable types of economies proposed during the 
last decades, and we also consider the limitations of the 
scope of existing applications of the bioeconomy.

The following section presents an outline of our 
approach and methods; section three examines the 
rise of the term bioeconomy since 1990s. Section four 
explores how the bioeconomy is used in policy discourse 
and the fifth section examines critically the academic 
discourse about the bioeconomy. Section six examines 
the various (aspiring to be) sustainable forms of econo-
my that emerged in recent decades. The general discus-
sion of our findings is presented in section seven and 
conclusions are presented in the final section eight. 

2. APPROACHES AND METHODS

This paper stems from the THYME project, which 
is a research consortium comprising the University of 
York, Teesside University and the University of Hull in 
order to investigate ways to support the local economy 
of the North East of England through the mobilisa-
tion of bioeconomic processes. THYME project is, in 
other words, an umbrella project within which several 
approaches to the bioeconomy are used to develop new 
understandings, production processes and community 
engagement. The approaches are employed in sub-pro-
jects, of which one example is the research project this 
paper stems from. 

In this paper we draw our methodology from two 
approaches. One is critical realism as a way to under-
stand discourse and praxis in its historical context. 
Critical realism is the epistemological approach which 
acknowledges that ‘real’ events and processes may only 
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be observable through perceptions; the scholar is com-
mitted to what is possible to be known, while having in 
mind that this knowledge might not be perfect or objec-
tive (Sayer, 2002). In critical realism, both the reality 
we perceive and the knowledge we have access to are 
thought of as historically constructed through the social, 
economic and political contexts we live in. Through this 
approach, we aspire to present a version of discursive 
reality that is well founded on actual uses of the term of 
the bioeconomy and we also aspire to think in terms of 
the actual economic and political conditions that affect 
the use of the term or made the use of the term possible 
in the first place (Archer et al., 1998; Birch, 2017b). We 
are aware that discourse is a political economic endeav-
our and that, just like the people who have written about 
the bioeconomy until now, we also have a certain posi-
tionality both as researchers and as human beings. This 
makes us ready to re-visit and refine our approach in 
the future, discard analyses that we now think are the 
best we can have given the limitations of our research 
and interpret both our data and our collection of data 
through new prisms if what we have at hand does not 
adequately provide us with the analytical and synthetic 
tools we need to understand our subject matter. 

Our second approach to the examination of the pol-
icy documents as sources is informed by grounded theo-
ry (Charmaz, 2006; Glaser and Strauss, 2006). Ground-
ed theory is the epistemological approach according to 
which a research project can start without a pre-estab-
lished or existing theory. Gathering data with attention 
to detail and having as a priority to describe reality as 
it is possible to be approached by the researcher means 
that theory is chosen while or after the analysis of data. 
In case there is no theory with analytical capacity to 
explain the phenomena that the research data reveal, 
the researcher will attempt to create a theory based on 
the data, if that is possible. A grounded theory does not 
aspire to universality, although it can give results that 
can be widely applied, and is always well connected to 
research findings. We use this approach to ensure that 
our arguments stay as connected as possible to the texts 
we use as sources. This aids the uncovering of social and 
political context of the documents in order to identify 
possible understandings and interpretations (as opposed 
to an interpretation reflecting a theoretical position). 

Concerning our sources: we used the existing aca-
demic literature, public statements and official docu-
ments, where “bioeconomy” as a term is mentioned. 
We use the search engines of Web Science, Scopus and 
Google scholar, and also using the snowballing meth-
od to find references used in published papers to make 
sure that we have not missed references that the search 

engines might miss for technical reasons. We are not 
addressing the engineering or scientific papers which 
currently dominate the field. For a recent review of these 
in combination with the literature of social sciences see 
Bugge et al. (2016). The search was done in four lan-
guages (English, French, Spanish, Greek). All lay arti-
cles we found concerning the bioeconomy were written 
by experts (who were using their expertise credentials 
in the texts they were writing), and only in one case we 
found the use of the term to be related to a community 
practice (in Greece) about which there is no public fol-
low-up or further replication of the use of the term. In 
addition, we are not incorporating papers that address 
“bioeconomic” phenomena without mentioning the 
term. Although we acknowledge the contribution of such 
papers to the understanding of related issues, this paper 
is specifically concerned with the use of the term “bioec-
onomy”. 

This paper presents a major part of the theoreti-
cal or desk-research section of our project. We have 
also conducted extensive field research about the farm-
ers markets and open-air markets in East Yorkshire, 
through the use of ethnographic methods (observation, 
observation by participation, interviews, analysis of pub-
lic material released by the markets). Our purpose is to 
document bioeconomic practices that do not belong 
to big industrial process, yet might be crucial for both 
environmental sustainability and social sustainability of 
a region. We are preparing detailed accounts of the field 
research findings in other studies. 

Table 1 shows the range of sources we have used in 
this paper. We categorised the papers according to their 
content in terms of discipline and not according to the 
discipline of the journal they are published in. In many 
cases, journals focused on technology or environmental 
sciences publish a study that belongs to another disci-
pline, like a social science. For the table we used only the 
sources directly related to the bioeconomy and not other 
sources on peripheral topics. 

Our turn to official documents and policy decla-
rations in addition to academic literature was made 
because it seems that the role of the states and interna-
tional organisations is fundamental in the history and 
discourse of the bioeconomy. A governmental role in the 
development of the bioeconomy also seems to be expect-
ed by both the private sector and academics (Brunori et 
al., 2011; Pavone, 2012; Gustavsson et al., 2013; Barben et 
al., 2016; BBIJU and SCAR, 2019). 

At this stage, we did not use linguistic quantitative 
methods, like corpus analysis, because we want to focus 
on notions themselves and how they are used within 
specific historically perceived political economic con-
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texts. In other words, we examine the context of the use 
of each word, the positionality of the user and the pos-
sible or intended effects of that use. 

3. BIOECONOMY: RISE OF THE TERM BIOECONOMY 
IN THE 1990s AND BEYOND 

The term bioeconomy is quite new. It appears to 
have emerged from the pool of ideas and interactions 
associated with the Biotechnology and the Cell Fac-
tory Key Action of the European Union (1998-2002), at 
least for the countries who were members of the Euro-
pean Union (European Commission, 2007; Aguilar and 
Patermann, 2018). The term “biotechnology” was associ-
ated with policies promoted through the perception of 
biological knowledge and know-how as a particular type 
of value in the economy, which were adopted before the 
emphasis on bio-materials emerged. Biotechnology refers 
to “the application of science and technology to living 
organisms, as well as parts, products and models thereof, 
to alter living or non-living materials for the production 
of knowledge, goods and services” (Arundel and Van 
Beuzekom, 2006: 7; Miller, 2007). 

Biotechnology is broadly used in combination with 
the terms bio-based economy and knowledge-based 
economy, explicitly mentioning nowadays bioeconom-
ic sectors like pharmaceutics, well before being com-
bined as the “knowledge-based bio-economy” appeared 
in EU and OECD documents (OECD et al. 1997; Neef, 

Siesfeld and Cefola 1998; European Commission, 2002; 
OECD 2002, 2005). The term (bio-based economy) is 
also used in OECD documents, but there is no informa-
tion in OECD archives who or which country first used 
the term bio-based economy (Begley et al., 2011; Birch, 
2017b; Aguilar and Patermann, 2018; Bell et al., 2018). 
Before that, based on our search in English-speaking lit-
erature, we found the term “bioeconomy” only in a biol-
ogy paper related to the behaviour of the house mouse 
(Berry and Bronson, 1992). Table 2 provides a timeline 
for the key terms addressed in this section.

The major emphasis of the EU policy in the late 
1990s-decade of 2000s was on biomass to be used as 
non-fossil fuel and on the production of food (wheth-
er through agriculture or pasture/livestock produc-
tion), including products that were not food but still 
were based on biological raw materials (Albrecht et al., 
2010). A second sector that has been strongly linked to 
the bioeconomy was pharmaceutical research and pro-
duction. The documents of the European Union use the 
latter as an option or direction of bioeconomic activ-
ity with increasing momentum after 2010. A special 
emphasis on pharmaceutical aspects of the bioeconomy 
is also given by the OECD report on the bioeconomy, 
especially through the description of future crisis or 
disaster scenarios that the pharmaceutical bioeconomy 
would resolve (OECD, 2006, 2009, 2018; Albrect et al., 
2010; Styhre and Sundgren, 2011; European Commis-
sion, 2012, 2018a, 2020a, 2020b; Benini et al., 2013; Bell 
et al., 2018). The use of the term bio-economy within the 
phrase and/or acronym Knowledge-Based Bio-Economy 
(KBBE) was also linked to sustainability, though not as 
an inherent characteristic, but as a design element that 
can be possible, feasible and desirable, under certain pol-
icy choices (Albrecht et al., 2010; Allen et al., 2017; Birch, 
2017b). 

After the European Commission published their 
communication for sustainable growth in 2012 (Euro-
pean Commission, 2012), the bioeconomy (or bio-econ-
omy) became a prominent topic of debate concerning 
policies that can be related to improved economic path-
ways for the European Union. The main idea was to use 
bioeconomy as an engine of economic sustainability, 
to support innovative solutions in a variety of sectors 
using policies that are coherent among each other. Bio-
economy would be the umbrella term which would allow 
this coherence, or at least, this was the plan. Moreo-
ver, the bioeconomy was supposed to provide answers 
to issues or provide opportunities that had emerged 
as a consequence of waste policies that were restrict-
ing the landfilling of biodegradable waste (Girardin and 
Peigne, 2003; Taiwo, 2011; Cal et al., 2017). The wide-

Table 1. Bioeconomy literature used in the paper.

Sector of 
origin Author role Type of 

document Scope Number 
of texts

Policy State Report Normative 6
International 
organisation Report Normative 4

Researcher Report Normative 2

Academia Researcher – 
academic Paper  Policy-

descriptive 16

Researcher-
academic Paper Theory-

descriptive 44

Researcher-
academic Paper Theory- 

descriptive 1

Researcher – 
academic Paper Theory-

empirical 10

Researcher-
academic

Book or edited 
book

Theory-
descriptive 3

Research – 
academic Paper Normative 3

Business Business Report Normative 2
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spread uptake of composting and anaerobic digestion in 
response to the Landfill Directive pointed to biodegrad-
able residues as a valuable commodity, from which add-
ed value could be extracted by the application of science 
and technology (Boons et al., 2015).

Economically, in the 2000s the bioeconomy was 
represented as able to provide new investment oppor-
tunities for the few who had access to capital and new 
job opportunities for the many who were experiencing 
a job market with high long-term unemployment rates 
and increasing employment instability at the same time 
(Albrecht et al., 2010; Styhre and Sundgren, 2011; Birch 
et al., 2012a, 2012b; Dallemand et al., 2015; Goven and 
Pavone, 2015). This provided an attraction for policy 
makers similarly to other economically-driven environ-
mental approaches (further discussed in section 6). The 
widespread concerns relating to the social and environ-
mental consequences of biofuels (displacement of food 
crops and consequent reduction in the affordability of 
food) resulted not in the abandonment of biofuels, but 
in the drive for a technological solution via a “second 
generation” of biofuels, that would be more sustainable 
or possible to be sustainably managed although they are 
more costly to produce (Boody et al., 2007; Jordan et 
al. 2007; Horlings and Marsden, 2011; Bhandary et al., 

2013; Hanlin et al., 2013; Mohr and Raman, 2013; Eggert 
and Greaker, 2014; Lewandowski, 2015; Bell et al., 2018; 
Brent et al., 2019). 

One should note that up until now (2021), although 
different sectors of the bioeconomy are described as part 
of an integrated policy vision, questions of sustainabil-
ity or the connections with other economic activities are 
not well developed in the literature or policy statements. 
In them, the economy is compartmentalised; the bio-
economy is perceived more as an exogenous economic 
design rather than organic part of economic activity. 
Nonetheless, there is an implicit assumption that the 
wider economy can be made use of, with the addition of 
some technological solution, without an analysis of how 
the interconnection of the bio- and the wider economy 
might work or of what the consequences might be. Tech-
nology is the assumed solution to problems of human 
societies; thus the problems faced by human commu-
nities can be ameliorated by further technology-drive 
research. 

The use of the term bioeconomy in support of the 
economy as presently structured and in favour of the 
bioeconomy-investing companies means that the state 
authorities had a crucial role not only in shaping bioec-
onomy as a notion but also in the creation of a bioeco-
nomic market. No doubt, nation states were already in 
search of possible solutions to the problems and contra-
dictions mentioned above. At the same time, their inter-
vention was supported or even demanded by the bioeco-
nomic industries in a straightforward way (Albrecht et 
al., 2010; Brunori et al., 2011; Pavone, 2012; Arancibia, 
2013; Kautto and McCormick, 2013; Birch et al., 2014; 
Dallemand et al., 2015; Goven and Pavone, 2015; Barben 
et al., 2016). A prominent role was also undertaken by 
international organisations like the OECD and the Euro-
pean Union who were trying to promote bioeconomic 
policies and support bioeconomic activity within this 
big business setting (OECD, 2006, 2009, 2018; European 
Commission, 2012, 2018a, 2020a, 2020b; FAO, 2018; US 
Department of Energy, 2016; BBIJU andSCAR, 2019). 
Given the rapid rate of diffusion to the term bioecono-
my through national, EU, OECD policy documents, it is 
difficult now to trace the lines of influence between the 
different organisations. The following section examines 
in more detail the recent developments in the use of the 
term in the EU and the UK.

4. CURRENT USAGE OF THE BIOECONOMY IN 
POLICY DISCOURSE

Having briefly examined the development of bio-
economy as a policy in the EU, we now apply Critical 

Table 2. Bioeconomy timeline. This table summarises the key con-
cepts relating to the bioeconomy to provide a timeline. For sources, 
see the text.

Date Term Emphasis

Late 1990s Biotechnology Economic benefits from the 
development of commercial application 

of biological research

Early 2000s Biofuels Carbon reduction and energy security

Later 2000s Bioeconomy
Biofuels – second generation emerging
Options for pharmaceutical industry 

emerging

2010 Social benefits considered (e.g., 
employment)

2012
Identified as sustainable growth strategy 
in the EU – but with economic emphasis 

focused on capital intensive industry

2010s Organic waste management potential 
and biorefining

2018

EC address wider sustainability benefits 
and refer to small scale bioeconomic 

activity
Link made to circular economy

UK re-emphasis the large-scale industry 
aspect
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Discourse Analysis (CDA) to the text of key EU and UK 
policy documents.

The original EU policy statement on the bioeconomy 
was the European Commission Joint Research Centre 
report (Benini et al., 2013), which shows how an interna-
tional institution steps into the production of knowledge 
while creating policy at the same time. This report was 
a study made by the researchers of the Centre, which 
is a research facility under the auspices of the Europe-
an Commission. Here we reproduce extracts (pp 18-20) 
to illustrate the aims and intentions for a bioeconomy 
[emphasis as in original text]: 

“Towards this end, management of the bio-econo-
my would imply: i) optimizing resource allocation by 
addressing multi-dimensional and potentially conflict-
ing issues (for example, the “food versus fuel” debate); ii) 
driving research and innovation in the primary produc-
tion and processing sectors; iii) developing new industrial 
concepts and business models, and open new markets, iv) 
and the creation of new high-skill jobs. 
…
While having research and development at its core, EU 
bio-economy strategy aims also to reconcile sustainable 
agriculture, forestry and fisheries, food production and 
industrial use of biological feedstock. In addition, EU 
Bio-economy Strategy stresses the crucial importance 
of non-technological factors, such as wide stakeholder 
involvement and partnering, and the necessity of develop-
ing a coherently integrated EU policy framework for the 
bio-economy, including regional, agricultural, industrial, 
environmental and energy policy.
The Action Plan focuses on three key pillars: 
i) Developing new technologies and processes for the 
bio-economy, by using R&D and innovation to produce 
renewable raw materials sustainably in agriculture, for-
estry, fisheries and aquaculture, and to process renewable 
raw materials into value-added products in the bio-based 
sectors. 
ii) Developing markets and competitiveness in bio-based 
industries. Concrete actions include support for: devel-
opment of new markets and bio-based value chains, and 
commercialization of new bio-based products; demon-
stration plants and up-scaling facilities, and establishing 
R&D public-private partnerships. 
iii) Collaboration between policymakers and stakehold-
ers by means of a more co-ordinated bio-economy gov-
ernance mechanism (i.e. including CAP, CFP; RTD1 
and innovation; industrial policy and competitiveness; 
employment; energy and public health policies; EU envi-
ronmental policies on: resource efficiency, sustainable use 
of natural resources and protection of biodiversity).”

1 CAP: Common Agricultural Policy. CFP: Common Fisheries Policy. 
RTD: Research Training and Development, which is the EU Directorate 
General for Research and Innovation

In these two passages the bioeconomy is used as a 
panacea to address and also interconnect other policies 
of the European Union. The emphasis is on the economy 
and how the economy can be supported by the bioec-
onomy (see the frequent use of the word ‘competitive-
ness’). The bioeconomy is expressly seen as being related 
to and covered by EU environmental policies. There is 
reference to coordination of policies, e.g., bioeconomy as 
aiding sustainability (e.g., of agriculture), but the docu-
ment does not indicate how that might function in an 
environmental sense. Several references in the text are 
made to stakeholders – indicating that a common cause 
is sought with at least the business community, and rec-
ognition that although policy makers and scientists may 
collaborate in research and development for policy pri-
orities, the implementation requires active engagement 
from other sectors of society. The public is referred to 
implicitly as consumers, i.e., passive stakeholders who 
will respond to the policy and buy or use the products, 
but will not participate in the formulation of the policy. 
The document is more a future-research-oriented docu-
ment rather than an appraisal of current bioeconomic 
processes. Even for the future, the focus is on certain 
industrial procedures and aims related to industry aspir-
ing to development in biofuels and chemicals. The policy 
steps undertaken however, induce an effort to protect 
the food supply, thus tacitly acknowledging the issue of 
the first generation of biofuels i.e. the risk of competition 
for land with the potential to increase the price of food 
(Jordan et al. 2007; Ajanovic, 2011; Baldes et al., 2013; 
Brent et al., 2019).

The EU approach to the bioeconomy has, however, 
changed since that initial report in 2013. In the 2018 
report by the European Commission (2018a, A sustain-
able bioeconomy for Europe) the discourse has greatly 
changed. We observe some indirect reference to sustain-
ability with respect to production sectors like forestry, 
fisheries, food, and feedstock as well as to environmental 
or energy policies. Moreover, within a wider interpre-
tative context the stakeholder engagement can be per-
ceived as including community engagement procedures. 
The report, however, does not expand beyond a purely 
economy-focused approach. The wording would allow 
further sustainability negotiations or contestations, if the 
politics in the EU member states and institutions were to 
use this document as a starting point for a debate. In the 
European Commission (2018b) Staff Working Paper we 
can see that a major emphasis is given on sustainability 
and more details concerning how the bioeconomic pol-
icy of the European Union can be deployed to support 
specific environmental and economic activities. How-
ever, the disparity of the focus between the two docu-
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ments reveals the internal tensions within the Commis-
sion. Some parts of the bioeconomic policy remain at 
wishful thinking or debate level in the Working Paper. 
The parts of the debate which are receiving a consensus 
are those appearing in the main policy document (Euro-
pean Commission, 2018a). The same disconnection we 
observed between perceptions of farming policies and 
the role of the bioeconomy and the bio-based economy 
can also be observed in the more recent Farm to Fork 
Strategy of the EU (European Commission, 2020a, 
2020b). 

There is a close association between the bioeconomy 
and circular economy. The latter refers to the maximi-
sation of value from resources by design of products to 
promote longevity and recovery of materials at end of 
product life (European Commission, 2015; 2019). The 
principle of circularity can be applied to the bioecono-
my as well as to non-biogenic resources. The European 
Commission Report about the sustainable bioconomy in 
Europe links bioeconomy to sustainability and circular-
ity from the very first part of the Introductory section 
(European Commission, 2018a, p. 4), where in the box 
containing the definition of the term we read:

“Sustainable & Circular: Bioeconomy the European way
The bioeconomy covers all sectors and systems that rely 
on biological resources (animals, plants, micro-organisms 
and derived biomass, including organic waste), their func-
tions and principles. It includes and interlinks: land and 
marine ecosystems and the services they provide; all pri-
mary production sectors that use and produce biological 
resources (agriculture, forestry, fisheries and aquaculture); 
and all economic and industrial sectors that use
biological resources and processes to produce food, feed, 
bio-based products, energy and services. To be successful, 
the European bioeconomy needs to have sustainability 
and circularity at its heart. This will drive the renewal of 
our industries, the modernisation of our primary produc-
tion systems, the protection of the environment and will 
enhance biodiversity.”

In this document responses to climate change and 
also the need to protect the economy (notwithstanding 
environmental constraints) are very visible. In the fol-
lowing sections the linkages to the circular economy 
concept are represented as more or less overlapping 
actions that the bioeconomy can deliver better than cir-
cular economy or at least more comprehensively than 
other alternatives (European Commission, 2018a: 5-14). 
Environmental constraints on the economy are per-
ceived as an argument for more research and data col-
lection for the bioeconomy in order to abide within 
those constraints (European Commission, 2018a: 15):

“The Commission will implement an EU-wide, interna-
tionally coherent monitoring system (Action 3.2) to track 
the progress towards a sustainable, circular bioeconomy 
in Europe and to underpin related policy areas. Knowl-
edge gained will be used to provide voluntary guidance for 
operating the bioeconomy within safe ecological limits”.

Contrary to that declaration, the report by the Brit-
ish Government that very same year (HM Government, 
2018) seems to express a more economic orientation, 
reflecting previous EU policies and statements. 

“What is the bioeconomy?
The bioeconomy represents the economic potential of har-
nessing the power of bioscience, using renewable biological 
resources to replace fossil resources in innovative prod-
ucts, processes and services. The bioeconomy in the UK 
in 2014 has been estimated to have contributed to £220bn 
of output across the UK economy, supporting 5.2m jobs. 
Building a world-class bioeconomy will transform our 
economy by removing our dependence on finite fossil 
resources. Bioscience and biotechnology has the potential 
to create new solutions that are economically and envi-
ronmentally sustainable as well as resource efficient. These 
solutions will help to tackle global challenges and create 
opportunities in agri-food, chemicals, materials, energy 
and fuel production, health and the environment.”
(HM Government, 2018: 9).

The economic orientation is not just a misrepresen-
tation due to the short length of a definition. In pages 
16-17 of the same report we read the goals of the bioeco-
nomic policy [emphasis with bold is in the original text]:

“Goals
We have set out four high level goals, which are reflected 
in the actions of this strategy.
1. Capitalising on our world class R&D: We will contin-
ue to advance our world class research, development and 
innovation base, leveraging greater investment to turn our 
cutting edge ideas into commercial success in the global 
marketplace.
2. Maximising productivity: We will maximise the 
potential of our bioeconomy assets right across the UK, 
making the most of our knowledge, facilities and people 
to increase productivity from our existing renewable bio-
logical resources,
3. Delivering benefits: We will support Industry sectors 
to ensure that this strategy delivers real, measurable ben-
efits for the UK, creating jobs, increasing productivity 
and doubling the size of the impact of the bioeconomy to 
£440bn by 2030.
4. Creating the right market conditions: We will cre-
ate the right national and international market condi-
tions to allow innovative bio-based products and services 
to thrive, raising public interest, increasing skills in the 
workplace and sales to the market.”
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Searching to see what role has been assigned to 
sustainability in that same British Government report, 
we see that it is mostly linked to the plastic packaging 
policies but apart from that (plastic packaging), it is used 
in a generic, more aspirational than action-based and 
rather limited way. Sustainability does not seem to take 
central role in the design of the UK bioeconomic policy 
(HM Government, 2018: 4-5,10-12, 16, 24, 35, 37, 48, 51, 
53-55). The difference in emphasis between the UK Gov-
ernment and EU documents raises the question of the 
extent to which other member states have adopted the 
EU approach as opposed to devising their own variation, 
and indeed where the push for the EU approach came 
from. An example is the French bioeconomic strategy as 
it was announced in 2017 by the Ministère d’ Agricul-
ture et Alimentation (2017). Sustainability issues, soci-
ety’s involvement and even agroecology appear in the 
French Ministry’s leaflet. In the report of the German 
Bioeconomy Council (2019: 72-106) one can see the stark 
difference between the UK bioeconomic strategy and 
the strategies of other countries like Spain, Latvia, Italy, 
France and Norway. The UK focuses on the economy 
only (plus reduction of waste) while the other countries 
are explicit in connecting environmental sustainabil-
ity and/or climate change to the bioeconomic activities. 
Nevertheless, the Bioeconomy Strategy adopted in Janu-
ary 2020 by the German Government seems to be closer 
to the 2018 UK strategy, mentioning only the economic 
sustainability that the bioeconomy can bring and leaving 
as implicit or assumed any discussion about protection 
of the environment or environmental sustainability of 
the bioeconomic processes (Federal Government of Ger-
many, 2020). 

As we have mentioned above in Section 3, the 
major effect of policy-makers and academics both being 
involved in the promotion and design of the bioecono-
my has been that the term itself has been constructed 
around top-down policies and big corporate structures 
as the most probable private agents of bioeconomic 
activity. From the excerpts and examples used in this 
section, we see that this direction is normalised in offi-
cial documents. In the European Commission 2018 
report, the word “small” referring to small farmers and 
businesses is used in a way that reflects more an awk-
wardness that the EU policies have to take into account 
the small production modes and arrangements that exist 
in the continent rather than supporting them by priority 
or as an inherent characteristic of the regional economy. 
We have to comment, though, that the quest for bioec-
onomic solutions that can be adapted to small produc-
tion exists explicitly in the report although most of the 
details are placed in the Staff Working Paper (European 

Commission, 2018a: 11; 2018b: 46, 58, 60-62). Converse-
ly, in the British government report the word “small” 
does not exist at all.

The bioeconomic strategy in the UK seems to have 
been heavily influenced by industry perspectives and by 
the perception that it is the economy which is the first 
priority in the debate about the bioeconomy. It is indica-
tive of this orientation that the British Biotechnology and 
Biological Sciences Research Council has commissioned 
a private company named Capital Economics to prepare 
a report (2015) in order to assess the importance of the 
bioeconomy for the British economy. This shows that the 
prioritisation of the economy, especially the large indus-
trial mass-production based economy, in perceiving the 
bioeconomy is a more or less political trend or medium-
term occurrence in British research priorities. 

An example of prioritising large industrial mass-
production in the bioeconomy is the THYME project 
itself, in which this paper originates. The project is the 
only major one that we could find, after searching the 
projects funded by the UK government until 2020. Sus-
tainability as a goal of the project refers to the industries 
of the region and this is very understandable given that 
this industrial sustainability is the most common under-
standing of the bioeconomy (Goven and Pavone, 2015; 
Aurambout et al., 2016; Mustalahti, 2018; University of 
York, 2017).). The local character of entrepreneuship is 
not taken into account by mainstream economic assess-
ments of the regional economy (Charles and Hodgson, 
2008, Viaggi, 2016; University of York, 2017) and our 
economic understandings/theories for this scale are very 
limited. The bioeconomic process of food production 
can thus have various aspects and it can be small scale 
and follow various routes of generating income for the 
producers. Those possibilities, however, are very rarely 
discussed as a possible and viable approach in national 
or supranational visions of the bioeconomy (Gustafsson 
et al., 2011). 

5. ACADEMIC DISCOURSE ABOUT THE 
BIOECONOMY: A CRITICAL APPROACH

We now turn to reviewing the academic literature 
on the bioeconomy, in order to see how the academics, 
some of whom in one or another advise or influence pol-
icy-makers, perceive or develop the notion of the bioec-
onomy. 

In most cases academic discussion of the bioecono-
my is normative, i.e., relates to advancing the bioecon-
omy through technological developments, whilst assum-
ing those to be economically and/or environmentally 
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beneficial (the distribution of those assumed benefits 
being unquestioned). The term, as we have already men-
tioned, has been used extensively within a big-business 
and big-policy framework (OECD, 2006, 2009, 2018; 
European Commission, 2012, 2018a; HM Government, 
2018; BBIJU, 2019). The big-industry orientation of the 
bioeconomy has been noted by the Food and Agriculture 
Organisation of the United Nations in their relatively 
recent report about the bioeconomy (FAO, 2018). Scien-
tific attention has been focused on specific technological 
advances e.g., the chemical engineering of biofuels, or 
derivation of high value constituents like pharmaceutical 
products (OECD, 2006, 2009, 2018; Albrecht et al., 2010; 
Asveld et al., 2011; Brown et al., 2011; Styhre and Sund-
gren, 2011; Bringezu et al., 2012; European Commis-
sion, 2012; Dallemand et al., 2015; Barben et al., 2016; 
Cal et al., 2017). In particular, the bioeconomy became 
the byword for people who wanted to believe, or actually 
believed, that mass production of biofuels would be the 
most effective solution to the problem of maintaining 
vehicle-dependence whilst reducing fossil fuel-related 
carbon emissions and also circumventing fuel security 
issues (Hilgartner, 2007; Jordan et al. 2007; Gustavsson 
et al., 2013; Lewandowski, 2015; Brent et al., 2019). This 
narrow focus on the bioeconomy as synonymous with 
technological advancements (i.e., biotechnology) over-
looks the perceptions and practices related to the exist-
ing economy that it was supposed to be connected with. 
The connection is seldom analysed, leaving at best a par-
tial understanding of the likely and actual impact of bio-
technology on the economy.

For some time, the bioeconomy was perceived by 
academics precisely in the way that policy-makers do, 
i.e., an opportunity for capital-intensive economic devel-
opment, as indicated by the technical literature (whether 
pharmaceutical or relating to enhancing the efficiency 
of technologies for extracting value from bio-residues). 
There are academic writings where the bioeconomy is a 
framework that is treated as known and non-problem-
atic by the authors (Duchesne and Wetzel, 2003; Dech 
and Pocharel, 2011; Galt et al., 2017). This is also more 
often observed in papers that have more of a technical or 
engineering character (Chandra et al., 2011; Dech, 2011; 
Laserre et al., 2014; Achury et al., 2015; Le Heron and 
Winder, 2017). There were, however, voices who were 
critically assessing bioeconomy and were also offering to 
the debate other perceptions about it that went beyond 
the big corporation-oriented construction of a bioecon-
omy (Helmreich, 2008; Pavone, 2012; Mustalahti, 2018). 
Critique in particular focused on how the bioeconomy 
was functioning as a discourse to engage broader audi-
ences and various social groups into economic decisions 

that were made while taking as their first priority the 
securing of the profits for companies who would invest 
in research and development of bioeconomic products 
(Birch, 2006, 2007, 2009, 2012; Larsen, 2007; Fumagalli 
and Morini, 2010; Brown et al., 2011; Birch and Tyfield, 
2013; Arts et al., 2014; Goven and Pavone, 2015; Bell et 
al., 2018). 

The critique of the corporate orientation of the bio-
economy is something we should delve into a bit further. 
First, the critique shows the impasses of this approach 
taken by both the private and public sectors with rela-
tion to the bioeconomy and its use as a panacea for the 
environmental and economic problems of 21st capital-
ist economies (Cooper, 2007; Hilgartner, 2007; Kitchen 
and Marsden, 2011; Arancibia, 2013; Birch and Tyfield, 
2013; Goven and Pavone, 2015; Birch, 2017a). Second, the 
most important arguments were related to accelerating 
and intensifying the pace with which nature and knowl-
edge are privatised, commoditised and assetised (Coop-
er, 2007; Larsen, 2007; Helmreich, 2008; Fumagalli and 
Morini, 2010; Pavone, 2012; Hendrickx and Reis-Cas-
tro, 2013; Goven and Pavone, 2015; Birch, 2017a, 2019). 
Third, some authors are severely critical about seeing all 
production processes and all natural materials as part of 
a scientifically organised profiteering and management 
process (Brown et al., 2011; Goven and Pavone, 2015). 
This scientised perception of production and nature 
is considered to turn all activity related to those pro-
cesses and materials into a profit-making process based 
on values that have been defined in advance. Those 
same values are used as the targets and instruments of 
human activities that aspire to resolve the problems 
that the profit-making is creating (Larsen, 2007; Birch, 
2012, 2019; Kitchen and Marsden, 2011; Hendrickx and 
Reis-Castro, 2013). Fourth, development of knowledge 
about nature and re-use of resources is a commod-
ity that needs to be patented to become an asset, so 
that businesses can invest into that knowledge produc-
tion by having secured that the knowledge or the prac-
tical implications of it will be privately owned by them 
(Pavone, 2012; Birch 2017a). That this would favour the 
development of specific types of knowledge and technol-
ogy and specific ways of using natural resources suggests 
that the needs of the ecosystems would not be a prior-
ity or they would be subjected to the needs of the busi-
nesses to profit economically instead of the other way 
round (Birch 2012; Goven and Pavone, 2015). As a con-
sequence, the entire bioeconomic activity would not be 
sustainable or it would even harm further degraded eco-
systems and problematic economies (Birch, 2007, 2019; 
Cooper, 2007; Hilgartner, 2007; Fumagalli and Morini, 
2010; Arancibia, 2013; Birch and Tyfield, 2013; Delvenne 
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and Hendrickx, 2013; Delvenne et al., 2013; Hendrickx 
and Reis-Castro, 2013; Bugge et al., 2016; Gawel et al., 
2016; Gawel et al., 2019). 

Sustainability, especially the environmental part of 
it, is perceived as being distinct from the bioeconomy. 
We saw this in policies providing nothing to ensure 
the short or longer term sustainability of the bioecono-
my. And likewise in the academic literature, the bioec-
onomy is seen as either sustainable or not without this 
ambivalence being thought of as problematic (Jordan 
et al. 2007; Baardsen et al., 2014; Dankbaar et al., 2014; 
Olikainen, 2014; Caivano et al., 2015; Sauvee and Viag-
gi, 2016; Viaggi, 2016; Allen et al., 2017; Szekacs, 2017; 
Heijman and Shepman, 2018; OECD, 2018: 25-68). In 
most cases it is assumed implicitly that the bioeconomy 
could be sustainable if we do not have not evidence to 
the contrary (Passet, 2012; Kircher, 2012; Kautto and 
McCormick, 2013; Goven and Pavone, 2015; Lasserre et 
al., 2014; Aurambout et al., 2016; Ferreira Gregorio et al. 
2018). And we note that there is very little research out-
side of laboratories and academic spaces that attempts 
to judge the sustainability of the bioeconomy (Larsen, 
2007; Fror et al., 2017). In other cases, the sustainability 
of the bioeconomy is conflated with the renewability of 
resources, and those two are both thought to be inter-
changeable with the sustainability or renewability of 
capital (Gawel et al., 2019; Birch and Tyfield, 2013). In 
reality, the sustainability of capital is taken for granted 
and because capital can renew itself indefinitely in time 
(or so it is perceived to be able to do), nature and knowl-
edge are also perceived to do the same. If they do not, 
it is because better (i.e. more intensive) management and 
resource utilisation is needed (Birch, 2007, 2012; Birch et 
al., 2010; Dankbaar et al., 2014; De Besi and McCormick, 
2015; Gawel et al., 2016; Birner, 2018; Lewandowski, 
2018; Pulzl and Ramcilovic-Suominen, 2018) rather than 
a radically different approach – such as potentially a less 
intensive use of resources. 

However, bioeconomy can be given other meanings 
than the ones that have been constructed through policy 
documents and many academic documents. Thus, we 
suggest it is a contested field for both theoretical debate 
and economic practice. Contrary to the big-corporation-
oriented bioeconomy, there is the organic2 or agroeco-
logical approach. With agroecology we mean that agri-
cultural production is taking place in modes that sustain 
the local ecosystem and local natural resources with a 

2 We do not conflate organic with agroecological. Those are two differ-
ent approaches to agriculture and even if they sometimes overlap, they 
can be structured in various ways concerning their economic expres-
sion. However, we use them here together in the way they are used in 
the academic literature, that we examine in this paragraph.

long-term view (Altieri, 2009; Levidow et al., 2012; Mar-
tinez-Torres and Rosset, 2012; Altieri et al., 2015, Bugge 
et al., 2016; Levidow, 2015). Agroecological practices 
also seek to provide adequate income to the producers 
through the production of quality agricultural products, 
mostly food. Given that agroecology focuses on syn-
ergies between the ecosystem as such and the human 
communities that are producing their food/agricultural 
products within it, it is more labour intensive than the 
big bioeconomic industries, but its mode of production 
is the one of the small farmer or the small producer in 
general. The specificity of ecosystems (soil, geography, 
climatic conditions, availability of local seeds, fauna of 
the region that feeds off or uses agricultural fields for 
habitat) does not allow sweeping decisions about prac-
tices and it requires adaptation of the production pro-
cesses to the conditions of each place/community. In 
this framework, the production of food is the core activ-
ity of the bioeconomic process. Organic agriculture and 
agroecology are perceived as methods of cooperating 
with nature to produce adequately, instead of perceiving 
nature as a space from which resources are extracted. 
In that way the mode of production is adapted to this 
production of food within the context of the local eco-
systems (Kitchen and Marsden, 2011; Birch et al., 2012a, 
2012b; Levidow et al., 2012; Esposti, 2012; Levidow, 2015; 
Bugge et al., 2016; Viaggi, 2016; Hausknost, 2017). 

We need to note here that bioeconomic processes, 
such as anaerobic digestion, or value-added approaches 
to dealing with agricultural waste have proven so far to 
be quite beneficial to farming and food production on 
a big scale (De Meester et al., 2012). Farming and the 
‘official’ view of the bioeconomy are not totally divorced 
from each other and given that policies are constructed 
through the official corporate-oriented view of the bio-
economy, the bioeconomic influence on farming is also 
corporate-based. We would need more research and a 
longer-term experience to have a sound conclusion about 
the interconnection of bioeconomic processes used to 
reduce waste and environmental degradation in farming. 
Moreover, we would need a more holistic approach to 
assess the potential of the technological bioeconomy to 
decide whether as a production process is more ecologi-
cally sound than other ways of production. 

The published critique of the bioeconomy is very 
much an academic debate; it seems not to have been 
enjoined by practitioners or social movements. From 
all online investigations we have conducted (July 2019, 
October 2019, December 2019, April 2020), it seems that, 
to the best of our knowledge, the term bioeconomy is 
not used broadly by grassroots initiatives in their public 
activity, much less by people who might be small produc-
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ers, even if they practically follow bioeconomic processes 
in their activities. Furthermore, the academic literature 
largely overlooks small scale activities which might be 
construed as part of the bioeconomy. We have found very 
few mentions of farmers’ markets, for example. Thus, so 
far academic consideration of the bioeconomy is mirror-
ing the policy focus on technology-driven, capital-inten-
sive approaches to the economic opportunities arising 
from organic resources. We consider this further below, 
but first address the bioeconomy in the context of other 
approaches to addressing economic benefits. 

6. SUSTAINABILITY ECONOMIES

To understand better the context of the use of the 
term bioeconomy, we turn to the other types of econo-
mies that have emerged during the last decade or two 
as policy options. These concepts including (the bio-
, green, blue, low carbon, and circular economies) we 
term the sustainability or S-economies (see Table 4 later 
in this section for a summary of the features of a non-
exhaustive list of these economies). The S-economies are 
named types of economic activity favoured by policy 
makers as offering potential for a better, or at least dif-
ferent, connection between the natural and human envi-
ronment via focusing on particular activities as a route 
to value creation. In many cases, they are represented 
as attempting to achieve environmental sustainability, 
although the perceptions of sustainability to which each 
type of economy is connected might differ. In all cases, 

the debate that connects those economies to sustainable 
arrangements is being developed within the confines of 
the capitalist economy, i.e., to achieve economic growth 
whilst balancing environmental and social priorities in 
a manner protective of future generations’ abilities to 
do the same (following on from the WCED in 1987 with 
Brundtland Report). 

We have already mentioned that the bioeconomy 
emerged initially under the rubric knowledge-based bio-
economy. Knowledge (-based) economy was a term that 
the European states were using for some decades before 
the bioeconomy emerged as a term. The term was not 
just implying that the economy has parts where knowl-
edge, or advances to it, were less significant, but also that 
people should continuously receive training (for which 
they should be paying, i.e. they should become clients of 
educational services providers) in order to adapt to the 
needs of the markets, i.e. unemployment and low wages 
were constructed as the result of lack of knowledge on 
the part of the workers and the businesses (OECD 2002, 
2005; Olssen and Peters, 2005; OECD et al. 1997; Jessop 
and Sum, 2013; Birch et al., 2014; Birch, 2017a, 2017b). 
Nevertheless, the knowledge-based economy can also be 
interpreted as an attempt by the capitalist economy to 
recognise and handle profitably the changes to the econ-
omy, brought about by the advance of information and 
communication technologies and by the creation of new 
jobs and new demand for advanced or new skills. 

By the time the bioeconomy arose as a policy con-
cept, the idea that knowledge itself is a panacea to a 
stagnating economy was already a well-established one 
(Godin, 2006; Brine, 2006). The bioeconomy arrives to 
highlight that with new research and development of 
more intensive use of biogenic resources we can solve 
at once both the problem of production costs and job 
availability and the problems of waste management and 
environmental degradation. Similarly, the green and 
blue economies, which were boosted in prominence by 
the Rio 2012 summit, were seen as means to reignite the 
faltering global efforts for sustainability. The green econ-
omy argues for economic and social benefits to accrue 
from environmentally focused and social equitable 
investments, with the blue variant emphasizing marine-
based economic opportunities (UNEP, 2009; Bina 2013; 
UNCTAD, 2014; Smith-Godfrey, 2016; Lee, Noh and 
Kim 2020; Benson et al., 2021). In practice green econo-
my policies have tended to favour the more mainstream 
solutions over the more adventurous, socially progres-
sive options (e.g., in building design; Pearce and Bar-
bier, 2000; Gibbs and O’Neill, 2015; Ge and Zhi 2016; 
Ferreira Gregorio et al. 2018; Merino-Saum et al., 2020). 
Approaches ostensibly designed to protect the environ-

Table 3. Academic discourse on the bioeconomy. This table is a 
visual presentation of basic perceptions of the bioeconomy as pre-
sented in academic literature. For sources, see the text.

Perception Focuses on Tries to attract

Normative Technology Big businesses, policy-
makers

Given-Not 
discussed Technology

Big businesses, policy-
makers, greater audience

Panacea
Environment

Economy
Knowledge

Big businesses, policy-
makers, greater audience, 

environmentally aware 
individuals and groups

Sustainable
Renewability of resources

Renewability of capital 
Efficiency

Big businesses, policy-
makers, greater audience

Organic 
Agroecological

Agriculture
Food

Big and small businesses, 
policy-makers, greater 

audience, food producers 
and farmers
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ment by slowing consumption (e.g., bike share schemes) 
can nonetheless primarily benefit those financially bet-
ter able to consume (Médard de Chardon, 2019). These 
outcomes may reflect the contradiction of an apparently 
anti-consumption policy being driven nonetheless by the 
profit motive. 

The circular economy is a further S-economy, which 
has risen rapidly to prominence in policy and academic 
circles in the last few years and which promotes sustain-
able resource use via design for longevity of product/
material use recovery at end of life (Bocken et al., 2016; 
Geissdoerfer et al. 2017). As discussed above, the bio-
economy and circular economy are closely associated 
with each other in EU policy debates. The bioeconomy 
highlights a specific resource type and certain technolo-
gies for utilisation, whilst the circular economy proposes 
principles for using any resources. The circular economy 
for example favours design for sustainability over mar-
ginal improvements to recovery at end of life, but is 
nonetheless fundamentally seen as a strategy for eco-
nomic growth by policy makers (European Commission, 
2015; 2019). Whilst understandings of the circular econ-
omy vary considerably in their degree of social emphasis 
(e.g., Kirchherr et al., 2017), its origins lie with explic-
itly corporate-oriented approaches to resource efficien-
cies such as industrial ecology and industrial symbiosis 
(Mathews and Tan, 2011; Lieder and Rashid, 2016). The 
efficient use of raw materials and the recovery of materi-
als from waste, residues and production by-products are 
the central argument. 

Industrial ecology and industrial symbiosis are 
approaches to economic-environmental benefits that 
argue for the ability of companies to collaboratively 
(through networks or business clusters) or collectively 
(as sectors) produce the necessary technology for avoid-
ing a negative impact on the environment. Business 
models have to evolve to suit not only changes of tech-
nology and social demands but also to be capable of 
surviving as businesses in a turbulent economic frame-
work (Boons et al., 2015; Cecchin et al., 2020). Industrial 
symbiosis therefore can be seen as a transition technol-
ogy on the way to more profound solutions. By contrast, 
some understandings of the circular economy (e.g., Ellen 
Macarthur Foundation, 2015) favour renewable resource 
use, as opposed to more efficient use of non-renewable 
resources prominently discussed in industrial ecology. 
The implied shift towards the bioeconomy is assumed by 
circular economy discussion to promote sustainability. 
We have argued, though, that bioeconomy policy and 
theory does not engage prominently with sustainability 
debates – leaving the outcome of expanding the use of 
bio-resources as uncertain. Notably, though, bioeconomy 

literature has also called the adoption of circular prac-
tices (e.g., industrial symbiosis-style use of residues pro-
duce other products that could have economic value) 
(Viaggi, 2016; Sariatli, 2017; Allen et al., 2017; Pulzl and 
Ramcilovic Suominen, 2018). 

Lately, the term of smart economy has emerged as 
a way to show that the economy as we know it can be 
better organised in order to become sustainable or more 
sustainable, by using technologies, especially the digital 
technologies that have been developed during the last 
decades (Bronstein, 2009; Caragliu et al. 2011; Kumar, 
2017; Ruhlandt, 2018). Again, we see the same pattern, of 
knowledge and advanced technology been assigned the 
role of the quasi-deus ex machina to save both the envi-
ronment and the economy. 

Within the broad remit of sustainability, the relative 
emphasis of the different pillars of sustainability varies 
between these different initiatives (Cecchin et al., 2020). 
The bioeconomy, and mainstream understandings of the 
circular economy, can be seen as examples of ecological 
modernisation, the idea that policy-driven technologi-
cal change can foster economic and environmental ben-
efit (Huber, 2008; Horlings and Marsden, 2011). That is, 
with a suitable regulatory framework, industry can make 
profit out of meeting the environmental needs of our 
societies –creating a win-win situation where the envi-
ronment would not be harmed and the economic activ-
ity would continue unabated. That is, sustainability of 
the economy and the sustainability of nature are firmly 
entwined (Pearce and Barbier 2000; Olikainen, 2014; 
Dankbaar et al., 2014; Antikainen et al., 2016; Allen et 
al., 2017). Notably the same vision of the green economy 
is understood differently, along with more radical per-
spectives on the circular economy, which tend towards 
the field of degrowth (e.g., Latouche, 2009, Cecchin et 
al., 2020) increasingly discussed academically though 
hardly a serious policy contender. 

The economies we have described in this section 
have important differences between them. For example, 
the knowledge-based economy and smart economy are 
mostly oriented towards technological solutions that are 
directly invented in laboratories and research centres. 
The green economy and ecological modernisation are 
very much practice-oriented, with a special emphasis on 
the business activities that will define aims for research 
and also disseminate the new sustainable technologies 
through the market. Circular economy and the bioecon-
omy stand between the two groups, attempting to com-
bine both a strong scientific component with a major 
role for the business world. Some conceptualisations 
of the circular economy share the visions of the green 
economy that seek bottom up, even degrowth, approach-
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es. We argue also that the bioeconomy could be under-
stood as contributing in this area, albeit this aspect 
has so far been overlooked. Despite these differences, 
we cannot ignore the similarities among those types 
of economies and how they emerged at similar histori-
cal and geographical points in contemporary economic 
history, with significantly overlapping aims and inten-
tions. The central aims and economic scope of the vari-
ous types of sustainable economies are shown in Table 4, 
along with key policy documents and references to the 
related academic literature.

From the above we see that the use of the term of 
bioeconomy, and related ones like green economy, cir-
cular economy, or sustainable economy, reveals a com-
monly accepted, although implicit, assumption that 1) 
the economy cannot address its own problems but that 
2) with some change of emphasis solutions can be found 
within that same growth-oriented economic approach. 
The proliferation of terms reveals the pressure to dis-
tinguish the contemporary proposals for solutions from 
recent previous solutions that are facing challenges. 
Alternatively, the terms imply targeting a different par-
tial approach to promoting growth (with sustainability 
priorities embedded to various degrees), without consid-
eration of the interrelatedness of different aspects of the 
economy. An analysis of the terminology might reveal 
the intertwined character of the roles undertaken by 
state institutions, businesses and academia to promote 
each and all of those terms/economies and how this 
intertwinedness can have a potential for both achieve-
ments and failures, exactly because the spreading of the 
use of a certain discourse arguably frames the issues in 
ways that the various actors and social groups involved 
with them cannot address effectively from the within the 
frame/discourse (Birch, 2007, 2012). This is a hypothesis, 
though, that will be the scope of another paper.

7. DISCUSSION: REFLECTIONS ON THE MEANING(S) 
OF THE BIOECONOMY 

The bioeconomy as a discourse and industrial sector 
can be credited to the authorities and policy makers who 
have been steering it over the years since its identifica-
tion (Benner and Lofgren, 2007; Birch et al., 2010; Birch, 
2012, 2017a, 2019; Pavone, 2012; Esposti, 2012; Birch 
and Tyfield, 2013; Gustavsson et al., 2013; Caivano et 
al., 2015). Discourse is coming from policy-makers and 
academics, often in documents that explicitly combine 
both policy and scientific expertise, i.e. the experts are 
assigned by the states to provide policy-making advice 
on the bioeconomy. 

From our literature review and to the best of our 
knowledge it seems that questions like “Why bioec-
onomy? Why bio-? Why biological? What is new about 
it? Didn’t we have any bioeconomies before 1990?” have 
not be considered in the literature. The question that 
any broad definition of bioeconomy raises is whether 
this type of economy is different from the economy 
in general, if we accept definitions which state that all 
biological material is perceived as raw material in the 
bioeconomy (Albrecht et al., 2010). Apart from seeing 
such statements as problematic (because they identify 
all biological substances and all organisms primarily as 
production inputs), we need to clarify here that not all 
raw materials are biological materials. Nevertheless, all 
raw materials are originating in nature ultimately, even 
if they have been produced in a laboratory or factory. In 
all cases, human production is based on taking resourc-
es from plants and animals. This human production can 
also be done through the destruction of an ecosystem 
(e.g. the cutting of a forest) in order to extract minerals 
from the Earth or the diversion of essential parts of that 
ecosystem, like water, to benefit human activity instead 
of the water being available to plants and animals. In 
other words, whether we choose to deplete or not to 
overuse the water of a river, we are still (co-)producing 
the ecosystem. 

Although the use of non-biological resources 
impacts on nature (as above), it could nonetheless still 
useful to distinguish a specifically ‘bio’-aspect as dis-
tinct from the wider economy. Destruction is very dif-
ferent to using ‘nature’ to produce resources. The latter 
may equally be destructive of habitats but it is not always 
inherently destructive. The discourse of ecological mod-
ernisation has been based on the assumption that more 
management can be considered as the solution to a lack 
of sustainable outcomes. The previous section about sus-
tainability economies gave some examples for this use of 
discourse. The question is whether we need the “bio-” 
component of the name to stay aware of this use of natu-
ral resources. 

Furthermore, the bioeconomy, like all S-economies, 
is vested in the implication that the previous (if recent) 
economies were based on beliefs and lack of scientific 
knowledge, or that they were somehow non-, or not 
adequately, green or sustainable. These hidden critiques 
concerning the previous economies might have some 
seeds of truth. But one cannot help recognising that 
the critiques overlook efforts by several social groups or 
regions to be less linear and unsustainable through the 
use of local knowledge and inventiveness. Despite that, 
the environmental knowledge of those communities 
has recently begun to be appreciated when the environ-
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mental management techniques originating in capitalist 
economies cannot tackle the implications of the envi-
ronmental degradation associated with those economies 
(Berkes and Parlee, 2006; Goodall, 2008). What also 
needs to be further examined is the variability of types 
of economies that have been marginalised in the public 

discourse but still existed and might have been experi-
menting with smart, green, sustainable and production-
symbiotic solutions. The interaction of these margin-
alised (‘grassroots’, ‘alternative’) economies with the 
mainstream economy, their coordination and potential 
lessons for sustainability needs much more examination. 

Table 4. A non-exhaustive list of what we term the Sustainability or S economies. These various expressions have been adopted to promote 
a particular economic activity as approaches to value generation. The decade of origin and key policy and academic references are provided. 

Name Aims – Vision Scope Since Know-how Reference

Bioeconomy

Support economic 
sustainability through 
capital-intensive use of 

organic resources

Big industries, 
biotechnology, 
pharmaceutics, 
Energy, waste 

Efficiency-oriented

Mid-2000s
Edge-research 

based. Laboratories, 
industrial applications

OECD 2009,
Lewandowski 2018

European Commission 2018
Ferreira Gregorio et al. 2018

Blue economy

Sustainable management 
of marine resources
Profit making from 

marine nature can be 
sustainable

Small & big production. 
Closely associated with 

to island and coastal 
economies

2010s

Research & business 
based

Aspects of 
community 
economies

UNCTAD 2014
Smith-Godfrey 2016

Le Heron & Winder 2017
Lee, Noh & Kim 2020

Circular 
economy

Instead of resource 
depletion & 

accumulation of waste, 
design for reuse, repair, 
upcycling of products 

and byproducts of each 
supply chain

All sectors of the 
economy, but very 

important for industrial 
products the raw 

materials of which are 
not renewable & after use 
they cannot be degraded 

in nature

1990s, but 
prominent 
since 2015

Research-based, 
laboratory-oriented, 

industrial & 
consumer orientation

Ellen MacArthur Foundation 2015
European Comission 2015

Bocken et al. 2016
Allen et al. 2016

Geissdoerfer et al. 2017
Cecchin et al. 2020

Green 
economy 

Sustainable solutions 
that can be profitable 
– profit making can 

be sustainable for the 
environment; some 
visions emphasise 
social benefits e.g., 

via community scale 
initiatives, and resemble 

degrowth initiatives 

All sectors of the 
economy

1990s, but 
prominent 
since 2000s

Economic & 
environmental 

research, industrial 
applications are 

preferred, even for 
the banking sector

Pearce & Barbier 2000
UNEP 2009
Bina 2013

Gibbs & O’Neill 2015
Antikainen et al. 2016

Ge & Zhi 2016
Allen et al. 2017

Ferreira Gregorio et al. 2018
Merino-Saum et al. 2020

Benson et al. 2021

Knowledge-
based economy

Make profit out of using 
advances in research and 

technology, along with 
better management of 

human knowledge

All sectors of the 
economy, emphasis on 

industrial sectors and on 
digital technologies

1990s Research-based

OECD et al. 1997
Neef, Siesfeld & Cefola 1998

OECD 2002, OECD 2005
Olssen & Peters 2005

Godin 2006
Albrecht et al. 2010
Jessop & Sum 2013

Low carbon 
economy

Reduce emissions of 
carbon in production 
& distribution chains 

without disturbing profit 
flow

All sectors of the 
economy, but mostly 
industrial plants & 

other work spaces, food 
production, transport

2000s Research-based, 
business oriented

Stern 2007
HM Government 2009

Zhang 2010
Foxon 2011

Luy, Ngai and Wu 2019

Smart economy

Organise the economy 
through digital 

technologies so that 
costs are minimised 

and production is more 
efficient and profitable

All sectors of the 
economy, emphasis on 

ICT sector

2010s (or late 
2000s). 

Research-based, very 
technology oriented

Kumar 2017
Bronstein 2009

Caragliu et al. 2011
Ruhlandt 2018

(Olikainen 2014)
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8. CONCLUSIONS

For the purposes of this paper, the bioeconomy lit-
erature was critically examined in order to investigate 
how policy-makers and academics perceive economic 
activity involving the production, use and/or disposal or 
re-use (whether through upcycling or downcycling) of 
plant-based products, or products containing substanc-
es extracted from plants and animals. We stick with 
a very broad definition of the bioeconomy and do not 
assign any inherent sustainability goals to it. Rather than 
assuming that the bioeconomy is inherently sustainable, 
we suggest that it can display various characteristics 
depending on its economic and political context. 

What we have seen from the examination of the 
policy documents and the academic literature is that 
for the policy-makers and for most academics, the bio-
economy is perceived as a dissociated activity from what 
everyday people do and from how they understand their 
relationship to natural materials used for production. At 
the same time, in cases like the United Kingdom gov-
ernment (or the German government in 2020), the bio-
economy is perceived in a very narrow way which gives 
emphasis to the economy and sees sustainability as a 
mainly or only an economic problem. In other words, 
the corporate direction that the bioeconomy took since 
its beginning reflected neither the potential of the term 
nor the bioeconomies that already exist and are largely 
absent from policy documents and the academic writ-
ings relating to the term. 

We also showed that the bioeconomy has been 
developed within a broader context of various named 
‘economies’ (which we call S-economies). These are pre-
sented by policy-makers, and analysed by academics, 
as possibilities for more sustainable economic activity. 
Ironically, the periodic (if rather frequent) appearance 
of a new S-economy term in recent decades presents 
the solutions as something novel, despite that they are 
all based on common assumptions. Each is aiming to 
identify a particular field of activity which can generate 
value within the capitalist economy by offering both a 
competitive edge and a perceived sustainability advan-
tage (e.g., avoiding fossil fuels). 

However, the sustainability credentials may be unin-
vestigated or in any case contingent on circumstances. 
Placing the bioeconomy within the broader context of 
the S-economies makes visible the potential of the bio-
economy to provide at least some environmental benefit, 
whilst indicating its economic and social limitations. Nei-
ther the bioeconomy or other S-economies can overcome 
the internal contradictions of capitalism. They may gener-
ate new opportunities for investment, but also new areas 

for competition, which may favour some locations/people 
and may rearrange rather than eliminate inequalities (e.g., 
Deutz, 2014). It would be the purpose of a future study to 
investigate 1) how the biotechnology economy articulates 
with the wider bioeconomy and 2) how the bioeconomy 
articulates with the wider economy, alongside the other 
comparable initiatives, which we term the S-economies.

The bioeconomy is generally under-researched as a 
concept and even more as an economic practice. Some 
of the literature is descriptive rather than presenting a 
critical exploration, or incorporates policy-related wish-
ful thinking and academic visions rather than actual 
findings from the field. We note that there are few pol-
icy documents referring to the bioeconomy, and these 
share a representation of bioeconomic governance as 
top-down. This lack of extensive academic and politi-
cal debate and contestation on the concept of bioecon-
omy obscures the struggle that is taking place among 
the various social groups who promote and practice the 
bioeconomy. These we are exploring in further research, 
especially as relates to small scale, grass-roots practices 
of the bioeconomy. Our sub-project within THYME 
investigates the farmers markets in East Yorkshire as 
small-scale bioeconomic practices on a local collective 
level. More details about the research findings from that 
field research will be considered in subsequent papers in 
order to explore the variety of notions and practices that 
the bioeconomy can include.

Through our research we have reached the conclu-
sion that the bioeconomy is a contested concept. This is 
despite fact that it was constructed within a certain geo-
graphical and socio-economic framework that was prior-
itizing corporate and top-down understandings of bioec-
onomic processes. We also showed that the role of states 
and international organisations is prominent in this 
construction of meanings, although a detailed examina-
tion of this role should be the focus of future research. 
Finally, we also showed that evolving perceptions of the 
bioeconomy, especially in the policy documents, indi-
cate that if we want to develop a sustainable bioecono-
my, we need to start considering limitations from the 
side of both ecosystems and our economies. Our paper 
contributes to a more critical perception and use of the 
term bioeconomy. which we hope can inform decision-
making for both policy-makers and experts. 
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Abstract. In this study, an integrated system dynamics model was developed for sce-
nario analysis in sub-sectors of the Kheirabad River Basin in southwestern Iran where 
managing water resources is seriously challenging due to population growth and peri-
odic drought. Afterward, the variability of water demand and supply under baseline 
scenario and different water demand management policies, including water conserva-
tion and water pricing, was evaluated. Findings illustrated that with increasing popula-
tion and cropland area if no further demand management policies were implement-
ed, the total water demand and withdrawal of water resources increase by more than 
0.75% annually. The annual surface water availability during 2018-2030 is expected to 
decrease by around -1.23%. Under these circumstances, the sustainability index of the 
water resources system is equal to 0.703, indicating that the water system would not be 
able to meet the total water demand in the near future. However, the water resource 
sustainability index increases significantly by improving irrigation efficiency and 
changing crop patterns at the basin. Also, the reduction in per capita water demand 
and domestic water pricing under the competition structure would help to improve the 
sustainability index to 0.963 and 0.749, respectively. 

Keywords:	 Sustainability Index, water system, system dynamics, agriculture, food 
security, Kheirabad River Basin.

JEL codes:	 Q2, Q25.

1. INTRODUCTION

Water is essential for people’s daily life, agricultural irrigation, fish farm-
ing, and manufacturing (UNIDO, 2003). However, this vital resource is faced 
with several stresses in quantity and quality (Speelman & Veettil, 2013). 
Among the others, climate variability and increasing population growth have 
resulted in water scarcity in many countries especially in the arid regions 
(Hashemi et al., 2019; Mulwa et al., 2021). The water scarcity problem threat-
ens nearly 80% of the world’s population (Vallino et al., 2020). Increasing 

http://creativecommons.org/licenses/by/4.0/legalcode
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water demand in various economic and social sectors 
exacerbates the problem of water scarcity (Donati et al., 
2013) and can make the water system more vulnerable 
(Cai et al., 2018). Therefore, the most challenging issue 
in water resources system in the world is to achieve a 
balance between supply and demand (Kotir et al., 2016; 
Xiong et al., 2020).

The complexity of water systems is familiar to all 
those studying in the field because of fundamentally 
their large number of agents and interdependent sub-
systems (Madani and Mariño, 2009; Balali and Viaggi, 
2015). In a water system, there are dynamic feedback 
relationships among different factors on the supply 
and demand sides (Kotir et al., 2016). Furthermore, the 
changes in water resource have a dynamics behavior as 
it is affected by many socio-economic and climatic fac-
tors over time (Sterman, 2001). In other words, popula-
tion growth, climate change, agricultural development, 
changes in harvesting rate from ground and surface 
water are factors that affect the water system of a region 
over time with interaction (Brown et al., 2015). The use 
of water in one sector also affects other sectors, and the 
agents in the water system are contiguous. These inter-
actions between different water users such as irrigation, 
drinking water, industrial production, and environmen-
tal facilities lead to complexity in the water resources 
system (Berger et al., 2007). These complexities in the 
water resources system cause policymakers to face policy 
resistance in managing water resources. Policy resistance 
occurs when policy actions trigger feedback from the 
environment that undermines the policy and at times 
even exacerbates the original problem. Policy resistance 
is common in complex systems characterized by many 
feedback loops with long delays between policy action 
and result (Sterman, 2001). Besides, implementing dif-
ferent policies to manage water resources, depending on 
the conflict of interest, may have different effects on dif-
ferent stakeholder groups (Darbandsari et al., 2020). 

Addressing the complexities of water resources sys-
tem, a holistic approach such as system dynamics (SD) 
can provide a sufficient water management framework 
based on conflict resolution approaches. System dynam-
ics consider the interactions among different elements 
of different stockholders for simulating the behavior 
of the system and policy analysis (Frank, 2000). This 
helps decision-makers assess different management poli-
cies considering various aspects (e.g., economic, social, 
environmental, etc.) for simultaneously reducing con-
flicts and improving water resources conditions (Mirchi, 
2013; Darbandsari et al., 2020). There are a large volume 
of published studies that have applied SD modeling to 
evaluate the effect of changes in some variables such 

as water demand, population control, water transfer as 
well as climate change on water availability (Gohari et 
al., 2017; Sun et al., 2017; Pluchinotta et al., 2018; Mah-
davinia and Mokhtar, 2019; Keyhanpour et al., 2020). A 
great deal of previous research into water management 
has focused on mathematical programing, but they do 
not pay attention to the feedback processes in the water 
resources system (Donati et al., 2013; Archibald & Mar-
shall, 2018; Zeng et al., 2019; Saif et al., 2020). Given the 
significant water consumption in the agricultural sector, 
these studies emphasize that local water management 
authorities, in addition to being aware of farmers’ pos-
sible decisions to allocate farms, should also be able to 
provide an optimal cultivation pattern commensurate 
with the potential of each region (Donati et al., 2013).

Although good progress has been made in the SD 
modeling of water resources system in different stud-
ies, there are still limitations. Some important limita-
tions of these studies are briefly as follows: (i) in gen-
eral, less attention has been paid to theoretical foun-
dations in modeling in the agricultural subsystem 
(Madani and Mariño, 2009; Gohari et al., 2017; Mah-
davinia and Mokhtar, 2019); (ii) some studies (Kotir et 
al., 2016) considered the crop yields as a stock variable, 
which contradicts the definitions of the stock variable; 
(iii) in the population subsystem, few studies (Clifford 
Holmes et al., 2014; Goldani et al., 2011) have consid-
ered the behavior of consumers to change in water 
prices; (iv) although most of the above-mentioned 
studies have focused on the interaction between ele-
ments and feedback loops in the water system, a few of 
them (Madani and Mariño, 2009; Gohari et al., 2017) 
have been designed to analyze various water indica-
tors, for instance, sustainability index that is defined 
as the ratio of water supply and demand and sum-
marizes the performance of alternative scenarios and 
policies (Loucks, 1997). It should be noted that the 
above points are important in studying the behavior 
of the water system at the basin. Compared to previ-
ous studies, to achieve a better result, we used a Ner-
love (1956) partial adjustment framework to model 
the agricultural subsector and simulate cropland area 
and agricultural water demand. In more detail, farm-
ers’ decisions to develop the cropland area were con-
sidered in response to changes in crop prices in mod-
eling. It can be an effective effort to more accurately 
simulate the agricultural water demand. Also in the 
population sub sector, consumers’ responses to water 
price changes were taken into account. Policies such 
as taxes  and  subsidies can  change the price of goods 
and correspondingly the quantity consumed. Thus, 
various indicators including sustainability (Loucks, 
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1997), reliability (McMahon et al., 2006), vulnerability 
(Hashimoto et al., 1982) and max deficit (Moy et al., 
1986) indices, were considered to evaluate the effects 
of water resources management policies and to rank 
different policies base on their effects on water system 
behaviour. 

Because of increasing complexity and integration 
of environmental, social, and economic functions, the 
early water resource models still need to be developed 
and appropriate policies should be adopted based on 
the socio-economic and environmental characteristics 
of basin. Accordingly, this paper develops an integrated 
SD simulation model for exploring the water resource 
sustainable index in the Kheirabad river basin in south-
western Iran where managing water resources is seri-
ously challenging due to population growth and periodic 
drought. Put it simply, the present study aims to explore 
the water supply and demand dilemmas and calculate 
the water resource sustainability index at the basin. 

This paper is organized as follows. The case study 
and SD model features are presented in the next section. 
Then, the applied data are described. The simulation 
results of the model are presented in Section 4 and the 
conclusions are provided in Section 5. 

2. THE STUDY CONTEXT AND SCOPE

Iran is located in the mid-latitude belt of arid and 
semi-arid regions of the Earth. The arid and semi-arid 
regions cover more the 60% of the country Iran. The 
main source of water in Iran is precipitation in the form 
of 70% rainfall and 30% snow, which is estimated to 
be about 413 BCM (billion cubic meters). About 71.6% 
of the total rainfall (295 BCM) is directly evaporated. 
Considering 13 BCM of water entering from the bor-
ders (joint border rivers), the total amount of the coun-
try’s renewable water resources (long-term averages for 
1977 to 2018) is annually estimated to be 124 BCM, of 
which about 73 BCM go to surface runoff. Groundwa-
ter recharge is annually estimated to be about 51 BCM. 
Currently, total water consumption is approximately 
88.5 BCM (Abbasi et al., 2015). Agricultural water con-
sumption accounts for about 85% of total water resourc-
es in Iran and 90% of them may be allocated in surface 
irrigation systems with low efficiency and full water 
supply (Lalehzari et al., 2020). According to the latest 
figures, the average population growth rate in Iran dur-
ing 1999-2000 was 1.755 percent and lowered to 1.246 
percent in 2010-2017. However, in all these periods, 
Iran’s population growth rate is above the global average 
(UNDATA, 2017). The annual water consumption in the 

urban areas of the country is about 5.4 BCM, of which 
4.3 BCM is related to household consumption that 
implies to the per capita water consumption of 224 liters 
per person a day. As far as population growth is consid-
ered, the increasing demand is not limited to fresh water 
use for drinking purposes. The growing population is 
results in increasing demand for agricultural products 
as well, especially for some strategic food stuffs such as 
wheat that are provided at subsidized prices and the Ira-
nian government insists on their domestic supply (The 
Statistical Center of Iran, 2018). Considering the driving 
factors of water crisis, the water resources management 
issue is a national priority and the most important issues 
among policymakers in Iran (Madani, 2014). 

Kheirabad river basin is a part of the Zohre river 
basin in the Kogiluyeh and Boyerahmad province, south-
western Iran (Fig. 1). The average annual rainfall of the 
basin, where the rainfall regime is Mediterranean (with 
dry and wet season), varies from less than 200 mm to 
more than 800 mm The average annual temperature also 
varies from 12°c to 25°c. The water consumption of the 
Kheirabad river basin in the drinking, industrial and 
agricultural sectors is provided of surface and ground-
water resources. This basin is rich in surface water, but 
the un-normalized utilization of soil and water resources 
and also the increasing water resources withdrawal have 
reduced the basin’s water potential to meet increas-
ing demands. Most of the surface water resource in 
the basin is provided by Kowsar reservoir dam located 
in Zohre river basin in the west of Gachsaran Coun-
ty. Rainfall is extremely seasonal; about 50% of which 
occurs in winter (concurrently with the smallest water 
demand), 23% in spring, 23% in autumn, and 4% in 
summer (concurrently with the greatest water demand). 
Kheirabad river basin’s average annual precipitation is 
estimated to be 331 mm during 2012-2020 while evapo-
ration amount is more than three times that. Not only 
the climate variability but also the population as an 
important factor affecting water demand, is continually 
increasing. While according to the report presented by 
the Regional Water Organization of Kogiluyeh and Boy-
erahmad province (2017), the average per capita domes-
tic water consumption of this province is more than 220 
liters per day, which is about 20 percent higher than 
the national average. The combination of these factors 
led to the water stored in Kowsar dam has declined in 
recent years. Because one of the most important goals of 
the Kowsar dam construction is the supply of drinking 
water in the southern provinces of Iran and agricultural 
development in these areas, meeting the growing water 
demand in this basin is becoming a concern among pol-
icymakers. 
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3. SYSTEM DYNAMICS METHODOLOGY

SD modeling is an iterative and feedback process 
to reach new understanding of how the problem arises 
and then design high leverage policies for improvement 
(Davies and Simonovic, 2011). A four-step SD modeling 
process introduced by Sterman (2001) and Ford and 
Ford (1999) is used in this study: (1) Problem articula-
tion; (2) Model formulation; (3) Model testing; (4) Sce-
nario design and simulation. The first step in SD mod-
eling is to be specific about the dynamic problem and 
problem articulation (Ford and Ford, 1999).  This step 
includes defining the problem, identifying the key vari-
ables related to the problem, such as stocks, exogenous 
and endogenous variables, identifying the temporal and 
spatial scales to be considered (Zhuang, 2014).  

The aim of model formulation is representing the 
structure of the problem and formulating a SD simula-
tion model of the causal theory (Sterman, 2001; Zhuang, 
2014). There are several diagram tools to capture the 
structure of the system, including causal loop diagram 
(CLD) and stock and flow diagram. CLDs consist of var-
iables connected by arrows for representing the feedback 
structure of the system (Sterman, 2001). In spite of the 
fact that stock and flow and feedback are the two central 
concepts of system dynamic theory, CLDs are not able to 
capture the stock and flow structure of a system (Ford 

and Ford, 1999; Sterman, 2001). This is an important 
reason for using stock and flow diagram to represent the 
structure of a system with more detailed information 
that is shown in a CLD. In general, the stock variable is 
an accumulator variable (Zhuang, 2014). A stock with a 
single inflow and single outflow can be mathematically 
formulated as:

� (1)

Where s is any time between t0 and t. The stocks 
are the key variables in the model. They represent where 
accumulation or storage takes place in the system. 
Stocks tend to change less rapidly than other variables in 
the system, so they are responsible for the momentum or 
sluggishness in the system (Ford and Ford, 1999). 

 Model testing begins as the first equation is writ-
ten and it is a critical step in SD modeling (Sterman, 
2001). Tests to rely on SD model can be divided into 
two groups, structure tests and behavior tests (Forrest-
er, 1997). Structure tests compare the structure of the 
SD model with the available knowledge about the real 
system presented in historical data. Behavior test is to 
run the model and compare the results to the reference 

Figure 1. Kheirabad River Basin and Kowsar Dam.
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mode1 (Historical or observed data). When the simula-
tion results match the reference mode, you have reached 
a major milestone in the modeling process (Ford and 
Ford, 1999). Following Kotir et al. (2016), mean relative 
errors (MRE) and coefficient of determination (R2) were 
applied to evaluate the performance of the model. MRE 
indicates the mean possible divergence between the 
observed and simulated data (Qin et al., 2011), the low-
er values of MRE indicates that the model satisfactory 
fits the historical values. R2 describes the proportion of 
the variance in measured data explained by the model2 
(Kotir et al., 2016).

� (2)

� (3)

Where  and  are the observed and simulated val-
ues of tested or variable and  is the average of observed 
values of variable. After the validation of the model, we 
can use this model to evaluate the impact of different 
scenarios designed to solve the problem (Zhuang, 2014).

3.1. SD Modeling of Kheirabad River Basin

3.1.1. Water Supply Subsystem

The water supply subsystem includes feedback rela-
tionships between climate variables and water resources. 
This subsystem is constructed based on the surface and 
groundwater resources balance equation by taking in to 
consideration all inflows and outflows at the study area. 
This subsystem represents the measure of water resourc-
es available at the basin (Hjorth and Bagheri, 2006). 
Surface water resources available are controlled by vari-
ous factors such as measure of precipitation, runoff, 
water inflow and outflow of surface water, evaporation, 
transpiration and infrastructural conditions (Hjorth 
and Bagheri, 2006; Gohari et al., 2017). As shown in 
fig. 2, the water supply subsystem includes surface and 
groundwater resources. It is also worth mentioning that 
the surface and subsurface water inflows, return flow 
and precipitation are incoming inflows, and the surface 
and subsurface water outflows, evaporation, transpira-
tion, water withdraw for kind of uses are outflows. Tem-
perature and precipitation as climate variables affect 

1. A reference mode is a pattern of behavior over time
2. The values of R2 range from 0 to 1, with values closer to 1 indicating 
that the model well simulates the system.

the measure of available water. As a matter of fact, the 
increased precipitation can increase water availability. 
Strictly speaking, part of the precipitation is entered in 
to the water system as runoff (Eq. 4), taking into con-
sideration of the runoff coefficient reported in the water 
balance studies of the study areas (Hjorth and Bagheri, 
2006). Another part of the precipitation, joins to the 
groundwater resources considering the average perco-
lation coefficient (Eq. 5). Also evaporation and transpi-
ration was considered as a function of temperature in 
this study. Therefore, an increase of temperature in the 
future may affect the behavior of water resources system. 
Annual evaporation in water supply subsystem is meas-
ured into available surface water multiplier in evapora-
tion rate (Eq. 6). At each time step, the evaporation rate 
is taken from temperature at the basin which is repre-
sented as a LOOKUP table3.

Runoff=Runoff rate × Precipitation� (4)

Percolation=Percolation rate × Precipitation� (5)

Evaporation=Evaporation rate × Available surface 
water�

(6)

Also, the return flow in water system, according to 
Eq. 7, is as a percentage of the water consumption in dif-
ferent sectors that is added to the surface and ground-
water resources. Total water withdrawal from the basin 
is measured into the sum of agricultural, domestic, envi-
ronmental and industrial water demands. Following 
Davies and Simonovic (2011), domestic water demand 
is expressed as a function of population and per cap-
ita water demand in the Kheirabad river basin model. 
Agricultural water demand is expressed as a function 
of cropland area and water requirement for each crop. 
Environmental water demand is assumed to be as an 
exogenous variable. For calculating industrial water 
demand, per capita industry water use is applied (Bala-
li and Viaggi, 2015), in which industrial water demand 
equals population multiplier per capita industry water 
use. The amount of surface water withdraw is equal to 
the part of total water demand that is supplied from sur-
face water sources. According to the report presented 
by the Regional Water Organization of Kogiluyeh and 
Boyerahmad province (2017), 49% of agricultural water 
demand, 66% of urban water demand and 51% of indus-

3. Lookup Tables are typically used in SD modeling to represent nonlin-
ear relationships between two variables. A table function can be defined 
as a list of numbers whereby input values to a function are positioned 
relative to the x axis and output values are read from the y axis (Ford 
and Ford 1999; Vensim Reference Manual 2011).  
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trial water demand at the basin are supplied from sur-
face water sources.

Return flow = Return rate × Water demand of 
each sector�

(7)

Total water demand = Agriculture D. + Domestic 
D. + Oil industry D. + Industrial D. + Environ-
mental D.�

(8)

Surface water withdraw =  (water demandi × 
the share of surface water)�

(9)

Ground water withdraw =  (water demandi × 
the share of ground water)�

(10)

3.1.2. Population Subsystem

Population is one of the factors that affect the water 
demand (Sušnik et al., 2012). Generally, population 

is the main driving factor in water demand. Popula-
tion influence the domestic water demand directly and 
other sources of water demands indirectly (Davies and 
Simonovic, 2011). There are some towns and villages on 
the Kheirabad river basin. Most of the domestic water 
demand at the basin is provided by Kowsar dam. Also 
Kowsar dam supplied water to the Persian Gulf littoral 
cities and ports for nearly 20 years. Population sub-mod-
el represents the population of the case study including 
one stock “Population” which is increasing by popula-
tion growth rate. The population at time t is mathemati-
cally represented by Eq. 11 as follows:

population(t) = population(0) +  (population 
growth rate)dt�

(11)

In this study, the total population is divided into 
urban and rural population groups according to urbani-
zation rates (Fig. 3). Therefore, the water demand in the 
urban sector equals urban population multiplier per cap-
ita water consumption in the urban sector and similarly 
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Figure 2. Water supply subsystem stock and flow diagram.
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the water demand in rural sector will be obtained by 
multiplier of per capita water consumption in the rural 
sector rural in rural population. The sum of the demand 
for water in the urban and rural sector constitutes 
the total domestic demand. It is a fact that water price 
changes affect water demand. In other words, according 
to the price elasticity of water demand, we can calculate 
the feedback of consumer to water price change:

�

(12)

Where E is the price elasticity of water demand, 
Qt is the quantity of demand in period t and pt-1 is the 
price of water in period t-1 (Varian, 1996). Based on the 
Regional Water Organization of Kogiluyeh and Boy-
erahmad province (2017), the price elasticity of water 
demand is considered to be -0.35 in Kheirabad river 
basin.

3.1.3. Agricultural production Subsystem

The agricultural sector is a major consumer of water 
resources and the change of rivers hydrology conditions, 

water resources change and climate parameters affect 
agricultural activities. Climate change affects the water 
requirement of crops, water consumption and crops 
yield and consequently agricultural production and 
farmer’s income. Nine crop types are included in the 
agricultural sub-system, namely wheat, barley, rice, corn, 
rapeseed, beans, tomato, watermelon and cucumber (Fig. 
4). In general, water demand of agricultural sector can 
be calculated from Eq. 13:

Agricultural water demand = (  cropland areai × 
water requirementi) / irrigation efficiency�

(13)

Expected agricultural water demand of basin is 
obtained from sum of calculated demand for all crops. 
In addition, water requirement has a negative causal 
relationship with irrigation efficiency. In this research, 
Nerlove (1956) model was used to model the area under 
cultivation.

Yt = γβ0 + γβ1Pt-1 + (1-γ)Yt-1 + γUt� (14)

The model is based on the assumption that farm-
ers determine their optimal cropland area based on the 

Figure 3. Population subsystem stock and flow diagram.
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expected price4. In this connection, the price of each 
crop during the simulation period is predicted applying 
ARIMA5 model and  entered into the basin SD model as 
an exogenous variable. As can be seen in equation 14, 
the lag of dependent variable is considered as an explan-
atory variable. According to the endogenous nature of 
this variable, Generalized Method of Moments (GMM) 
was used to estimate Nerlove model6.

In the agricultural subsystem production of each 
crop are calculated based on Eq. 15 via crop yield multi-
plied by its land area. Following Atherton (2013), popula-
tion growth due to per capita food consumption increas-
es food demand and the food self-sufficiency index is 
defined as the ratio of food production to total demand 
for food. Other possible drivers, for instance interna-
tional trade, labour productivity and other technological 
advance, are kept constant during the simulation period. 

Food Production = Crop yield × Cropland area
Self-sufficiency index=Food Production / Food 
Demand� (15)
Food Demand = Population × Per capita food 
consumption

4. Further research could also be conducted to determine the effective-
ness of labor, capital, and other input on cropland area change. but 
The lag of the cultivated area in the model could represent the farmer 
behavior and his decisions based on the available facilities.
5 . Autoregressive Integrated Moving Average – Appendix 1 (Result of 
real price forecasting)
6 . We’ve used the Eviews9 software to regress this equation.

3.1. Sustainability Index

The sustainability index (SI) is a measure of a sys-
tem’s adaptive capacity to reduce its vulnerability 
(Loucks, 1997). To evaluate and compare the water man-
agement policies Loucks (1997) suggested SI formulated 
by Eq. 16:

SI = [REI × (1-VUL) × (1-MAX DEF)]1/3� (16)

Where SI is sustainability index, REI, VUL and 
MAX DEF are reliability index, vulnerability index 
and maximum deficit, respectively. Water demand reli-
ability is the probability that the available water supply 
meets the water demand during the period of simula-
tion (Hashimoto et al., 1982; Klemeš et al., 1981). For 
each time period deficits (D) are positive when the water 
demand is more than water supplied, i.e.: 

WD-WS   if   WD>WS
D = {�

(17)
0              otherwise

The reliability REI is calculated by dividing the 
number of times D=0 by the length of the simulation 
period (McMahon et al., 2006):

REI = Number of time D = 0� (18)
N

Figure 4. Agricultural production subsystem stock and flow diagram (with two crops).
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The vulnerability index is the likely value of deficits 
if they occur (Hashimoto et al., 1982). Vulnerability is 
calculated by dividing the average annual deficit by the 
average annual water demand in deficit period (Gohari 
et al., 2017; Sandoval-Solis et al., 2011):

VUL = (ΣD) / Number of times D > 0 occurred� (19)
Water demand

The maximum deficit, if deficits occur, is calculated 
by dividing the maximum annual deficit by the annual 
water demand (Moy et al., 1986):

Max Def =    max(Dannual)   � (20)
Water demand

Table 1 shows the initial values of the stock and some 
key exogenous variables used for the SD model. This 
study also uses water shortage index (WSI) to address 
the interaction between supply (WS) and demand (WD) 
of water (Fig. 5). The water shortage index defines as 
the ration of water supply and demand (Zarghami and 
Akbariyeh, 2012). In order to increase water shortage 
index, both demand and supply management options 
should be considered. The interaction between water sup-
ply and demand is captured using a water supply and 
demand balance index (Fig. 5) (Langedale et al., 2007). 
The water balance index (BI) increases with the water 
availability (WS) and decreases with the water demand. 
When the index is lower than zero or certain value, the 
water supply and demand management options will 
be necessary. The demand management options will 
decrease the water demand, which in turn the index. 
The supply management options will increase the water 
supply, which can offset the freshwater withdrawal and 
increase the water availability (Zhuang, 2014).

WSI = WD� (21)
WS

BI = WS-WD� (22)

2.2. Policy scenario design

To achieve the high sustainability at the basin, six 
scenarios is defined based on different levels of irriga-
tion efficiency, water requirement, water price and crops 
water cropland area. A short description of the scenarios 
is presented in Table 1.

According to the latest studies conducted into this 
matter, the average irrigation efficiency in the Kheir-
abad river basin is about 45%. The first policy scenario 
involves increasing irrigation efficiency as one of the 
most effective policies for water resources conserva-
tion. Therefore, in line with the goals set in the Fifth 
Development Plan of Iran (Gohari et al., 2017) and 
also the potential irrigation efficiency at the basin, 
agricultural water use efficiency was increased to 60%. 
To manage water demand in the agricultural sector, 
the policy of reduction water requirement of crops by 
10% was considered as another scenario. Reducing the 
water requirement of crops can be achieved by chang-
ing irrigation strategies, conservation activities, chang-
ing cultivation dates and using drought-tolerant varie-
ties. Since water is the major limiting factor for agri-
culture production, changing in the crop pattern can 
be considered as a water resources management policy 
(Donati, et al., 2013). High water requirements of rice 
and watermelon point out that continued cultivation of 
these crops may not be justified under climate change 
from a water management perspective. Therefore, as 
another scenario we simulate the effect of cropland 
declining (Excluding rice and watermelon) on water 
resources availability, water demand and water resourc-
es sustainability index at Kheirabad river basin. The 
underlying assumption for this scenario was that cur-
rent cropland area would decrease.

The Iranian Statistics Center also reports that aver-
age per capita water demand in Kheirabad river basin 
is 20 percent higher than the country average. Thus, 
reduction in average per capita water demand is defined 
as another policy scenario. As well as, per capita water 
demand controlling can be achieved through domestic 
water tariff reform. Based on the goals set in the Fifth 
Development Plan of Iran, the government was allowed 
to increase the price of drinking water by 7% annually 
to promote social justice. Last scenario envisaged water 
sustainability by decreasing water withdraw of surface 
and groundwater resources due to applying inter-basin 
water transfer policy. As more detail, only 70% of the 
total domestic water demand will come from surface 
and groundwater resources at the basin, and 30% will be Figure 5. Interaction between water supply and demand.

Water Supply
Water Index

Water Demand

Water Demand
Management

Water Supply
Management
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met through inter-basin transfer or desalination (Vice-
Presidency for Strategic Planning and Supervision, 2017). 

Vensim Professional 5 (Ventana Systems, 2009), one 
of the several software packages available for SD mod-
eling, is applied to develop and run the Kheirabad river 
basin model.

The system dynamics modeling framework of Kheir-
abad river basin water resources management is present-
ed in Fig. 6.

Some key parameters and stock variables used in 
the model and their corresponding values are describing 
in Table 2. Typically, long-term intervals from 10 years 
(Zarghami and Akbariyeh, 2012) to 100 years (Rehan et 
al., 2011), are used to understand the effects of long-term 
management options on water system. In this study, a 
period of 40 years (1992-2031) is considered as the model 
time boundary and the data of 23 years (1999-2013) are 
used to validate the designed system dynamics model. 
According to the available data from water system, time 
steps are considered annually.

4. RESULTS 

4.1. Model validation

The performance of the model is discussed by com-
paring model outputs for the selected variables to the 
corresponding historical data. The surface water avail-
ability and population are the key variables demonstrat-
ing the performance of the water system. In general, 
as shown in Fig. 7 and 8, the model performed well in 
comparison to the historical data.

The simulated results follow the same trend as the 
observed date, indicating that the model is well cali-
brated. The statistical values for M and R2 show that the 
model satisfactorily fits the historical values. Predictions 
for surface water have low values of mean relative errors 
(less than 10%) and the value of R2 is calculated to be 
around 0.73 (Table 3).

4.2. Future simulation

For future simulation, the water demand, water 
availability and water sustainability index were comput-
ed for the baseline scenario. Prior to that, simulations of 
cropland area, the average production, and food self-suf-
ficiency index for the catchment were presented. Finally, 
the effect of different water demand management poli-
cies previously mentioned on water resources indicators 
was evaluated.

4.2.1. Cropland area and agricultural production
After testing the reliability of the model, the behav-

ior of the system is then simulated over time to assess the 
availability of water resources and sustainability index. 
According to the coefficients obtained from the Nerlove 
model, the simulated trend of the area under cultivation 
of selected crops at the basin is presented in the table 4. 
In order to examine this fact in more detail, it should be 
noted that the total cropland area at the basin increases 

Table 1. Description of different scenarios.

Policy scenario Description

Improving irrigation efficiency Increasing irrigation efficiency parameter to 60% smoothly (50%, 55% and 60%).
Decreasing water requirement of crops 10% reduction in water requirement of crops 
Crop pattern Cultivation of all crops, exclude watermelon and rice
Water price Increasing price of drinking water by 7% annually
Controlling per capita water consumption 20% reduction in average per capita water demand at the basin

Controlling water withdraw Only 70% of the total domestic water demand meet from surface and groundwater resources at 
the basin

Figure 6. The system dynamics modeling framework of Kheirabad 
river basin.
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from 20.077 thousand hectares in 2020 to 21.049 thou-
sands hectares at the end of the simulation period. The 
results indicate that the average of total cropland area 

during simulation period will be 20.506 thousand hec-
tares and the annual growth rate of this variable will be 
0.585 percent. Changes in the level of cultivation of agri-

Table 2. The stock and exogenous variables of water system.

Variable 
type Variable name Initial 

value Unit Source

St
oc

k 
Va

ria
bl

e

Population 1.993 Million person The Statistical Center of Iran 2018

Surface water 996.54 Mm3 Regional Water Organization of Kohgiluyeh and Boyerahmad 
Province 2017

C
ro

pl
an

d 
ar

ea

Wheat 7214 Hectare

The Ministry of Agriculture – Jahad 2018
https://www.maj.ir/

Barley 973 Hectare
Corn 653 Hectare
Rice 2830 Hectare
Bean 169 Hectare
Rapeseed 250 Hectare
Watermelon 796 Hectare
Cucumber 58 Hectare
Tomato 40 Hectare

Ex
og

en
ou

s v
ar

ia
bl

e

Per capita industry water use 2.13 m3

Regional Water Organization of Kohgiluyeh and Boyerahmad 
Province 2017Urban per capita domestic water use 64.3 m3

Rural per capita domestic water use 36.6 m3

Runoff rate 16 %
Regional Water Organization of Kohgiluyeh and Boyerahmad 
Province 2017Percolation rate 12 %

Oil industry water demand 31 Mm3

precipitation Time series mm
Water Balance Reports 2018

temperature Time series c
Irrigation efficiency 45 % Abbasi et al. (2015)
Area of basin 4232.5 Km2 Water Balance Reports 2018
Population growth 1.59 % The Statistical Center of Iran 2018

Yi
el

d

Wheat 2.93 tone

The Ministry of Agriculture – Jahad 2018
https://www.maj.ir/

Barley 2.25 tone
Corn 6.33 tone
Rice 4.44 tone
Bean 1.66 tone
Rapeseed 1.13 tone
Watermelon 38.87 tone
Cucumber 33.21 tone
Tomato 24.26 tone

G
ro

ss
 w

at
er
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(n
et
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er
 re

qu
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t/
irr
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)

Wheat 4123 M3/hectare

NETWAT Software

Barley 3516 M3/hectare
Corn 6664 M3/hectare
Rice 11862 M3/hectare
Bean 7193 M3/hectare
Rapeseed 4602 M3/hectare
Watermelon 7694 M3/hectare
Cucumber 8989 M3/hectare
Tomato 9708 M3/hectare

Endogenous 
Variable

The other variables seen in the Stock-Flow diagram are endogenous variables. Relationships related to endogenous variables 
are presented in equations 1-15.
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cultural products depend on changes in relative prices. 
The increase in area under cultivation can be attributed 
to the growth of prices during the simulation period.

The simulated production and self-sufficiency index 
of selected crops at the basin are presented in the table 

5. Among selected crops, average production of wheat, 
watermelon and corn is higher than other crops. The 
lowest average production is also for beans. The results 
showed that the average annual production of wheat, 
watermelon and corn is 34.946, 34.827 and 18.344 thou-
sand tons, respectively. Given this average production, 
the self-sufficiency index for these crops is equal to 
0.597, 1.101, and 0.899, respectively.  The self-sufficiency 
index of greater than 1 for rice and watermelon means 
that this basin is a potential exporter for these products 
and there are excess productions available for exporting 
to adjacent basins.

4.2.2. Water demand 

The simulated population at the basin is reported 
in table 6. According to available reports, the annual 
population growth rate at the basin was considered to be 
1.59 percent that assumed to be constant over the peri-
od 2018-2030. Due to this growth rate, total population 
increases from 3.141 million in 2020 to 3.678 million at 
the end of the simulation period. According to the SD 
model, both per capital water consumption in urban and 
rural areas and population growth affect total domestic 
water demand in Kheirabad river basin.  It can be seen 

from table 6 that domestic water demand will increase 
from 173.369 Mm3 in 2020 to 205.662 Mm3 at the end of 
simulation period. The annual average of domestic water 
demand at the basin will be 184.983 Mm3 during the 
2018-2031. Another important finding is that 22 percent 
of average domestic water demand is related to rural 
household and 78 percent of that is related to urban 
household at the basin. Changes in industrial water 
demand is also as a function of population in water sys-
tem designed. Table 6 indicates a slight increase occur-
ring in both industrial and household water demands 
and thus, total water demand at the basin is likely to 
increase during simulation period. The results of this 
research support the idea that the gap between supply 
and demand for water increases continuously and the 
water system becomes more vulnerable in the future. 
The results corroborate the finding of a great deal of 
the previous work in this field, e.g. Gohari et al. (2017) 
and Kotir et al. (2017). Considering available surface 
water for environmental and oil industry water demand, 

Figure 7. The observed and simulated values of surface water.
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Figure 8. The observed and simulated values of population.
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Table 3. Statistical parameters of the model tests.

Variable R2 MRE (%)

Surface water 0.73 4.45
Population 0.99 0.86

Table 4. Results of cropland area and agricultural water demand 
(Thousand hectare).

Crops 2020 2022 2024 2026 2028 2030 Average

Wheat 11.653 12.301 12.159 11.589 11.663 12.411 11.927
Barely 1.183 1.180 1.181 1.185 1.185 1.181 1.182
Rice 2.701 2.802 2.714 2.724 2.722 2.711 2.712
Corn 2.819 2.854 2.897 2.945 2.979 2.995 2.898
Bean 0.175 0.175 0.175 0.175 0.176 0.176 0.175
Rapeseed 0.393 0.397 0.396 0.393 0.394 0.399 0.394
Cucumber 0.151 0.163 0.163 0.150 0.149 0.161 0.157
Tomato 0.112 0.113 0.113 0.112 0.112 0.113 0.113
Watermelon 0.889 0.910 0.908 0.885 0.883 0.903 0.896

Total 20.077 20.797 20.706 20.159 20.263 21.049 20.506

Table 5. Average food production and self-sufficiency index at the 
Basin.

Crops Average Production 
(Thousand Tone) Self-Sufficiency Index

Wheat 34.946 0.597
Barely 2.659 0.350
Rice 12.041 1.078
Corn 18.344 0.899
Bean 0.290 0.325
Rapeseed 0.445 0.315
Cucumber 5.213 0.240
Tomato 2.741 0.188
Watermelon 34.827 1.101
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respectively 79 Mm3 and 31 Mm3, the amount of total 
water demand at the basin in 2020 is 627.493 Mm3 and 
reach to 671.241 Mm3 at the end of simulation period. 

4.2.3. Water availability

The results of table 7 show that an increase in agri-
cultural water demand along with population growth at 
the basin can increase the surface water withdraw and 
decrease surface water availability in the study area.  
In other words, the amount of available surface water 
decreases from 487.701 Mm3 in 2020 to 433.893 Mm3 
at the end of simulation period. The average annual 
changes of this variable during 2018-2031 will be -1.23 
percent. Compared with available surface water, the 
average annual change of surface water withdraw is 
estimated about +0.75 percent. As shown in Table 7, 
withdraw of water at the basin increase by 0.75% on 
average during 2018-2031 and reaches about 324.176 
Mm3 at the end of the simulation period. An increase in 
the population and cropland area in the basin increase 
the total water demand by almost 0.758 % annually. 
Therefore, the upward trend of total water demand leads 
to an increase in surface water withdraw. Withdraw of 
surface water is affected by the demand of the house-
hold, industrial and agricultural sectors. Also, water 
withdrawal for environment uses is considered a con-
stant amount (about 79 Mm3 yearly), according to Koh-
giluyeh and Boyerahmad provincial water organization. 
Due to population growth (considering the growth rate 
of 1.59%) and also upward trend of cropland area the 
demand for household, industrial and agricultural con-
sumption increases directly and the withdrawal of water 

resources increases eventually. Therefore, it can be con-
cluded that water demand control policy has a positive 
effect on decreasing in withdraw of water and sustain-
able water resources management.

The simulated values for the groundwater withdraw-
al in Figure 8indicate how changes in water demand 
can affect the behavior of groundwater availability. The 
volume of groundwater withdrawal at the beginning of 
the simulation period, equals to 212.809 Mm3 and with 
growth of 10.29% reach to peak in 2030 about 234.396 
Mm3. The average annual percentage change of with-
drawal of groundwater resources is calculated about 
0.837%.  As can be seen in Fig. 9, the groundwater bal-
ance at the basin is negative during the simulation peri-
od, i.e. the trend of groundwater withdrawal is increas-
ing and the outflows are more than the inflows.

4.2.4. Water indices

Figure 10 illustrates the trend of water shortage 
index and water balance index in Kheirabad river basin. 
As can be seen in the figure, the water shortage index 
increases and the water balance index decreases over 
time as water demand goes up as results of popula-
tion growth and upward trend of cropland area. At the 
end of simulation period the demand and supply bal-
ance index are expected to be negative. It means that, 
in some years, the value of water demand becomes 
bigger than water supply at the basin. The downward 
trend of water balance index triggers the water supply 
or demand management options. The demand manage-
ment options can decrease the water demand, which in 
turn increases the index.

Table 6. Results of simulated population (million person) and water demand (Mm3).

Variables 2020 2022 2024 2026 2028 2030 Average

Population 3.141 3.242 3.346 3.453 3.563 3.678

W
at

er
 

de
m

an
dAgricultural water demand 306.434 313.562 313.154 308.241 309.320 316.746 311.198

Domestic water demand 173.369 179.914 186.706 193.754 200.101 205.662 184.983
Industrial water demand 37.690 37.905 38.126 38.354 38.590 38.833 38.138
Sum of water demand 517.493 531.381 537.986 540.529 548.011 561.241 534.319

Table 7. Results of available surface water and withdraw simulation - Mm3.

2020 2022 2024 2026 2028 2030 Percent average 
change

Available surface water 487.701 478.543 467.777 455.085 443.311 433.893 -1.234
Surface water withdraw 298.988 306.258 309.956 311.572 316.252 324.176 +0.756
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The next system dynamics model output displayed 
here is the sustainability index. As introduced in per-
vious section, this index is computed as combination 
of three other indices (Reliability index, Vulnerability 
index, Max deficit). The results in table 8 indicate that 
the sustainability index at Kheirabad river basin will 
be 0.703 if current environmental conditions within 
the basin would remain the same without any changes 
(Baseline). As shown, values of reliability, vulnerability 
and max deficit indices are estimated to be 0.50, 0.119 
and 0.213 respectively. In short, the simulation confirms 
that the growing demand for water is acting to exacer-
bate the problems of meeting the growing water demand 
of Kheirabad river basin.

The results represent the inability of water resources 
system to meet the increasing water demand in Kheir-
abad river basin. The positive max deficit index indi-
cates that in some years, the value of water demand 
surpassed its supply value and the system encountered 
to water shortage. Therefore, according to the results, 
it is projected the increasing demand for water, due to 
population growth and upward trend of cropland area, 
is unlikely to be met using available water resources dur-
ing the simulation period.

4.3. Policy scenario analysis

The impacts of water resources management poli-
cies on water system can be tracked through the calcula-
tion of water resource indices. As showed in Table 9, the 
implementation of demand control policies likely help 
meets the growing water demand and the sustainability 
index for Kheirabad water system increases in compari-
son with the baseline. As more detail, by increasing irri-
gation efficiency up to 50%, water resource sustainability 
index increased to 0.897. Therefore, it can be stated that 
the effectiveness of this policy on water resource sustain-
ability index within the basin is 27.59%. After increas-
ing irrigation efficiency to 55%, the reliability index 
increased to 0.857 and vulnerability index decreased to 
0.014. Under these circumstances the water resource sus-
tainability index will be 0.940. However, even under this 
scenario water shortage mater. The highest sustainability 
index (the lowest vulnerability index) belongs to busi-
ness as usual conditions along with increasing irrigation 
efficiency up to 60%. The results also revealed that a 10% 
reduction in water requirement of crops increases the 
sustainability water index to 0.857 and decreases vul-
nerability index to 0.026, compared to business as usual 
condition without any actions. Although this policy has 
a significant impact on improving the water system situ-
ation in terms of sustainability, it has still been vulner-
able in terms of meeting water demand. Therefore, in 
order to increase the system’s ability to respond water 
demand in the long-term, complementary strategies are 
needed along with reducing the water requirement of 
crops at the basin. The results also showed that the reli-
ability and sustainability index of water resources will 
be 1 after removal of crops with high water require-
ment. Agricultural water demand decreases as a result 
of changing crop pattern within the basin. Therefore, 
it is expected that the gap between supply and demand 
for water decreases continuously and the water system 
becomes more sustainable in the future. Therefore, con-
trolling agricultural water demand using water conser-
vation options such as increasing irrigation efficiency or 
changing crop pattern can help achieve a better balance 
between supply and demand of water to improve the 
water sustainability index even under population growth 
and agricultural development.

The findings also reveal that, by controlling water 
withdraw as a water management policy at the basin, 
surface water outf low decreases during the simula-
tion period compared with the baseline condition and 
the water system can be in a better situation in terms 
of sustainability. Increasing water storage is expected 
to increase the ability to meet the demand for water in 

Figure 9. The result of simulated values of groundwater changes.

Figure 10. The result of simulated values of groundwater changes.

Table 8. Water indices at Kheirabad river basin.

Reliability 
Index

Vulnerability 
Index

Max Deficit 
Index

Sustainability 
Index

Water Index 0.50 0.119 0.213 0.703
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the basin in this condition. According to the Table 9, a 
reduction in per capita water demand and the economi-
cal instruments such as domestic water pricing under 
competition structure would help to improve the sus-
tainability index to 0.963 and 0.749, respectively. 

5. DISCUSSIONS

As mentioned in the literature review, changes 
in water resources exhibit dynamic behaviors as such 
resources are affected by many socio-economic and cli-
matic factors over time. Because of complicated interac-
tions and feedbacks among the factors in the water sys-
tem, a comprehensive and interaction-based approach 
is needed to understand the consequences of a change 
in the system. So, in this research, an integrated system 
dynamics simulation model was developed to examine 
the feedback processes and interaction among the popu-
lation, water resources, and agricultural production in 
sub-sectors of  Kheirabad river basin  in Iran. An initial 
objective of the project was to identify the behavior of 
the water system at the basin over time. With respect to 
the first research aim, it was found that water demand 
increases as the population growth and agricultural 
development occur. Under such conditions, the with-
drawal of surface and groundwater increases over time 
which is consistent with the Gohari et al. (2017) results 
for the Zayandehrud river basin. The most interesting 
finding is that population growth contributes to 0.75% 
annually increase in water demand and 1.23% annually 
decrease in available surface water during the simula-
tion period. Regarding that the population of the region 
is expected to increase by 1.87% during 2021-2027, 
this may put more pressure on the water resources at 
the basin. A growing population would be a threat for 
water use sustainability especially if other measures like 
increasing water use efficiency are not taken into con-
sideration. Another important finding is that the water 

sustainability index at the basin is 0.703 if the current 
environmental and socioeconomic condition within 
the basin would remain the same without any policy 
change. Therefore, the water supply at the basin can like-
ly be unsustainable and total water demand exceeds the 
water supply. This finding confirms the results of recent 
model-based studies and assessments that analyzed the 
impact of climate change and population growth on 
water resource availability (e.g., Kotir el al., 2016; Goha-
ri et al., 2017; Zubaidi et al., 2020). It cannot be denied 
that the water system is vulnerable (vulnerability index 
is more than zero) due to an imbalanced supply and 
demand, caused by increasing population and cropland 
area. This finding is also reported by Madani (2014) and 
Nkegbe & Shankar (2014). In other words, both of the 
supply and demand side of the water system is threaten-
ing since a growing water demand is accompanied by a 
possible decrease in water availability caused from more 
intensive surface and groundwater use. Regarding the 
widening supply-demand gap, to meet the water demand 
in the near future, demand management policies are 
needed. So, the present study is designed to determine 
the effect of water demand and supply management poli-
cies on the behavior of the water resources system at the 
basin. Especially, given the possible increasing water 
shortage, water management policies should concen-
trate on demand side of water use to address the prob-
lem. According to the results, a reduction in per capita 
water demand can play a significant role in decreasing 
vulnerability and increasing the sustainability indi-
ces. This finding is also reported by Stavenhagen et al. 
(2018). However, there is a larger room in agriculture 
uses where the water use efficiency is much lower than 
the global ones. It is worth noting that drinking water 
is supplied by the public sector and the price paid by the 
consumers’ accounts for a slight part of the water costs. 
Thus, this may indicate that there is considerable room 
for water demand management even in drinking water 
demand. 

Table 9. Water indices under different scenarios.

Policies Reliability Index Vulnerability Index Max Deficit Index Sustainability Index Priority

Improving irrigation 
efficiency

50% 0.786 0.029 0.053 0.897 5
55% 0.857 0.014 0.015 0.940 3
60% 1.00 0.00 0.00 1.00 1

Decreasing water requirement of crops 0.857 0.026 0.037 0.930 4
Crop pattern 1.00 0.00 0.00 1.00 1
Water price 0.571 0.104 0.180 0.749 6
Controlling per capita water consumption 0.929 0.020 0.020 0.963 2
Controlling water withdraw 1.00 0.00 0.00 1.00 1
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As far as the agricultural use of water is considered, 
the lower water use efficiency is controversial.  In Iran, 
resource constraints, in particular, water has always 
been a critical issue in agricultural production while the 
average irrigation efficiency is less than 35%, and only 
5% of the farmed area enjoys modern irrigation system 
(Madani, 2014). Based on the results, the most effec-
tive policy scenario on water management at the basin 
related to improving irrigation efficiency and crop pat-
tern. In more detail the improving irrigation efficiency 
up to 60% can bring the water resources system of the 
Kheirabad River Basin to a sustainable state. Besides, the 
results revealed that crop pattern change and remove 
rice and watermelon from the cultivation pattern has a 
positive significant effect on the sustainability index. 
This study supports evidence from previous observation 
(e.g. Donati et al., 2013 and Hashemi et al., 2019). Con-
sidering the expected negative effects of adopting this 
strategy on the production and income of farmers at the 
basin, the development of non-agricultural activities and 
small conversion industries in rural areas to compensate 
for the damage caused by possible variability of weather 
conditions can be effective. 

Under the circumstances that the world as a whole, 
is facing water crises, many people have little information 
about how they can preserve water resources. To serve 
this purpose, the government should provide a context in 
which people learn to control their daily water consump-
tion. Comparison of water resources sustainability index 
after the implementation of various policies also con-
firms the fact that controlling per capita water consump-
tion can be high effective in managing water demand. 
Moreover, the economical instruments such as domestic 
water pricing under competition structure, can signifi-
cantly control water demand toward sustainable man-
agement of water. What is surprising is that water pric-
ing has the least efficient in water demand controlling. 
This is basically because of price inelastic demand at the 
basin. Therefore, in summary, the effectiveness of water 
demand management policies in the domestic sector is 
expected. It doesn’t mean that we just focus on domes-
tic water demand. Indeed, it argues that we can conserve 
water resources in agricultural sector with irrigation 
water pricing and conservation agriculture (such as zero 
tillage, mulching and crop rotation). Also, as a policy 
scenario in this study, it is assumed that 30% of domes-
tic water demand can be met from outside the basin. The 
results of this study showed that supply-oriented policies 
such as inter-basin transfer or urban wastewater reuse to 
reduce the surface and groundwater withdrawal, regard-
less of the cost of their implementation, can contribute to 
the sustainability of the water resources system.

6. CONCLUSION

Generally, for managers, a simulation model for the 
water system is extremely useful. The simulation model 
allows to look at the interaction of different elements 
over time and helps you simulate how different manage-
ment decisions will affect the system. Reducing available 
water resources is a very serious challenge facing poli-
cymakers and planners of water resources in Iran. This 
mater underlines the need for sustainable management 
of this vital resource. This study applies system dynam-
ics approach to analyze the behaviour of water system in 
Kheirabad river basin located in southwestern Iran. The 
study is an attempt to answer this question that can the 
Kheirabad river basin reconcile its available water sup-
ply with the growing demand for water. Although many 
studies have used the system dynamics method to man-
age water resources, there is a large difference between 
the structure of the designed model and the variables 
used in these studies. The differences in studies are in 
terms of objectives, evaluated policies, and temporal and 
spatial boundaries. The fact of the matter is that a mod-
el can be designed for each basin to suit the economic, 
social, and environmental characteristics. This is one 
of the ways to avoid policy resistance in water manage-
ment. The designed system dynamics model was used 
to simulate the outcomes of different policy scenario. 
The results demonstrate that all scenarios reach limits to 
growth, however, water sustainability index was maxi-
mized under improving irrigation efficiency and chang-
ing crop patterns at the basin. In other words, the vari-
ables of the agricultural sub-sector can be considered as 
one of the high leverage points in the water resources 
management system of the Kheirabad river basin. It 
confirms that with system thinking and holistic world-
view, policymakers can identify the high leverage points 
in systems for each basin and avoid policy resistance. 
Finally, our study is the first attempt at modeling in the 
Kheirabad river basin in Iran that by engaging stake-
holders in model development, we have implemented a 
process compatible with improving stakeholder under-
standing of the dynamic behaviour of the basin over 
time. There are, however, some limitations of our study 
that could be addressed in order to add more preci-
sion to our results. This paper has focused on the sus-
tainability index in baseline weather condition. Further 
research can also focus on climate variability condition 
along with population growth and agricultural devel-
opment. Depending on the climatic conditions and the 
type of cultivation in each region, climate change can 
have negative and positive effects on agricultural pro-
duction. Therefore, it is necessary to study the effects of 
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climate change on the yield of strategic crops for regions 
or provinces (even in different sub-basins) separately 
in order to obtain the best cultivation pattern for vul-
nerable areas. Meanwhile, the economic tools for water 
resources management can also be considered for agri-
cultural sub sector to assess the impacts of agricultural 
water price reform on system behavior. Considering 
farmers’ behavior under various conditions, including 
changes in available water resources, may contribute to 
the flexibility of the model. Last but not least, a decrease 
in water supply may stimulate immigration from rural 
and agricultural-dominated areas to urban regions 
which is accompanied with some social-economic issues, 
needing to be examined.
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APPENDIX

Table A1. Real prices of agricultural products (Rial/Kilogram)-ARIMA forecasting.

Crops 1992 1995 1998 2000 2002 2004 2006 2007 2008 2009 2010 2011

Wheat 43.17 41.78 49.05 44.14 46.46 43.27 47.35 44.72 46.16 44.73 45.97 47.05
Barely 33.54 35.22 37.60 35.43 33.24 33.14 35.05 33.62 36.92 33.68 36.77 35.80
Rice 76.77 106.53 90.74 84.73 75.09 79.98 99.38 84.39 106.95 88.17 90.30 99.59
Corn 37.97 36.97 41.44 38.32 37.55 37.86 38.73 37.66 40.51 37.58 39.67 38.52
Cucumber 42.17 22.58 24.18 33.79 34.03 33.39 34.29 37.28 33.53 36.60 35.19 33.85
Bean 139.82 71.77 90.41 116.57 92.47 76.43 90.54 100.49 104.42 100.40 92.26 85.38
Tomato 43.89 33.13 32.04 28.92 30.17 30.69 31.22 30.10 30.05 31.10 29.54 30.92
Watermelon 19.83 22.91 13.41 19.79 19.95 22.02 18.21 23.78 16.78 19.83 20.31 18.08
Rapeseed 117.14 81.31 89.66 87.88 103.32 94.54 83.68 105.63 95.33 92.56 92.47 83.49

Crops 2012 2015 2018 2020 2022 2024 2026 2027 2028 2029 2030 2031

Wheat 44.13 45.28 46.28 44.68 44.80 46.56 46.80 45.30 45.31 46.83 44.43 46.52
Barely 35.25 37.97 37.40 37.21 34.99 33.04 33.27 35.23 35.41 33.77 37.27 34.05
Rice 77.90 79.41 91.46 80.13 83.06 98.02 100.10 85.17 84.53 97.99 77.28 94.38
Corn 37.97 40.02 39.92 40.23 38.78 37.46 37.65 39.20 39.21 37.66 40.33 37.44
Cucumber 35.06 34.94 32.34 36.38 36.48 32.97 31.78 35.43 35.01 31.94 36.90 32.49
Bean 82.92 96.15 92.03 86.69 90.97 95.14 91.85 89.70 88.82 89.49 91.13 92.75
Tomato 30.38 29.65 29.59 29.88 31.00 31.05 29.95 31.18 29.57 30.78 30.53 29.69
Watermelon 21.80 21.19 18.57 21.54 21.51 17.76 17.30 20.33 20.34 17.27 22.26 17.82
Rapeseed 106.61 94.44 95.64 96.13 105.51 86.34 85.68 103.79 97.18 85.11 97.79 87.45
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Abstract. This study explored the view that distributors have towards the most valued 
wine attributes by consumers in the US market, applying the discrete choice experi-
ments technique. Furthermore, to explore the extent to which the distributors’ perspec-
tive may reflect consumers’ preferences, the results are analyzed considering previous 
evidence with consumers in the same market. The results from a scaled multinomial 
logit, mixed logit and generalized logit models reveal similarities with consumer stud-
ies’ findings, especially for the influence of medals/awards, the origin of the wine, 
grape variety, and price, and it also identifies possible trends in the market. This evi-
dence suggests that data collected using the knowledge and experience of wine dis-
tributors generates valuable information through a smaller sample at a lower cost than 
through applying consumer surveys, which is relevant in large markets with a higher 
number of consumers.

Keywords:	 consumer choice, stated choice method, distributors’ perspective, wine 
choice.

JEL codes:	 C25, D12, D20.

1. INTRODUCTION

Consumer behavior has evolved over the years, and understanding the 
motivations, thought processes, and experiences of individuals as they make 
a choice is essential to improve marketing strategies and consumer welfare 
(Malter et al., 2020). This statement becomes particularly relevant in wine as 
it is considered a complex “experience good” (Ali & Nauges, 2007; Mueller 
et al., 2010) described by several intrinsic (e.g., wine-related, variety, alco-
hol content, flavor, or style) and/or extrinsic (e.g., price-related, packaging, 
awards, ratings, and brand) attributes.

On the demand side, wine consumption trends are undergoing sig-
nificant changes (Castellini & Samoggia, 2018) related to consumer spend-
ing habits, purchase power, new choice criteria or expectations (such as 
health-oriented, environmental-oriented, or based on cultural issues, iden-
tity/authenticity), and to the existence of substitute products, like beer and 

http://creativecommons.org/licenses/by/4.0/legalcode
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spirits. This became more relevant in the pandemic 
crisis (due to Covid-19) where consumer patterns will 
focus more on sustainability issues, which demands the 
strength of the greening process of the CAP (Vergami-
ni et al., 2021). Accordingly, the wineries behavior, in 
terms of management decisions regarding technology, 
products, marketing, and other factors, is framed in a 
global market characterized by a monopolistic compe-
tition structure, where there exists a large number of 
firms with different characteristics and sizes; restricted 
control over price-output; with product heterogeneity; 
asymmetric information; and freedom to enter or exit 
the market (Parenti et al., 2017). Despite competition in 
domestic market, in this industry, firms’ competitiveness 
is increasingly dependent on the ability to trade at an 
international level (Macedo et al., 2019).

Both changes in market supply and demand have 
been appealing for a vertical and horizontal wine differ-
entiation based on unique factors such as grape varieties, 
terroir, quality, and brand or, at the marketing level and 
distribution channels. Understanding the drivers of wine 
consumers’ purchasing decisions has been the object of 
a lively debate. As a highly differentiated product, wine 
preferences are distinctive and country-specific. In this 
sense, companies need to know consumer’s preferences 
for the attributes of wine to establish marketing strate-
gies, which requires data collection and analysis. Typi-
cally, companies use consumer panels through the appli-
cation of surveys, which can be expensive (Windle & 
Rolfe, 2011), and whose validity depends on the sample 
size and randomness (Mitchell & Jolley, 2010).

Over the last few years, there have been a large 
number of consumer-oriented studies, including in 
wine research, particularly those using the technique of 
discrete choice experiments (DCE), a stated preference 
method, to estimate which attributes are crucial to deci-
sion-making by decomposing the good into its attributes 
or characteristics in light of Lancaster’s theory (Lancas-
ter, 1966). The use of the DCE technique has attracted 
researchers’ interest as an alternative to more conven-
tional techniques, as it improves the feasibility of valua-
tion studies, and is relevant for research and policy. This 
method facilitates obtaining information about the most 
valued wine attributes in the decision-making process, 
providing information about how consumers value wine 
based on their intrinsic and extrinsic characteristics, and 
assessing a price premium or willingness to pay (WTP) 
for each wine characteristic. Empirical evidence provides 
the WTP measures for different wine cues, such as labe-
ling (e.g., Combris et al., 2009; Mueller et al., 2010), wine 
origin (e.g., D’Alessandro & Pecotich, 2013; Kallas et al. 
2013), grape variety (e.g., Corsi et al. 2012; Kallas et al. 

2013), awards or medals (e.g., Combris et al. 2009; Corsi 
et al. 2012), brand and price (e.g., Xu et al. 2014).

For marketing purposes, the results of these studies 
allow wineries to adjust the definition of their wines to 
the consumer’ profile, gathering the needs of each mar-
ket and segment. However, to obtain robust consumer 
knowledge representative samples are required and con-
sider sample selection issues to avoid biased and incon-
sistent estimators (Heckman, 1979). Solving these issues 
requires surveying a large number of consumers with 
high costs. Alternatively, similar information may be 
collected easily and reliably, by inquiring intermediar-
ies who continuously contact with wine consumers and 
have knowledge about their preferences and habits.

The distributors make an appropriate linkage 
between the producer and the final consumer based on 
consumer insights, playing a pivotal role in choosing the 
product to sell in each specific market. The distributors 
decide which products to carry, the market segments 
to reach, and the prices to charge consumers for each 
product. Moreover, as Sashi & Stern (1995) attested, in 
some industries (such as producer goods industries), the 
intermediaries in the distribution channel are agents of 
product differentiation. After analyzing the sales of Aus-
tralian wines on the British retail market, Steiner (2004) 
found that consumers associate a distribution channel 
with a specific product quality. In the same sense, Pu, 
Sun, and Han (2019) state that an increasing number 
of manufacturers are considering selling differentiated 
products through different channels as their distribution 
strategy through quality differentiation.

Regardless of the question of the distribution chan-
nel and its relationship with product differentiation, 
which has been gaining attention [reviewed by Pu et 
al. (2019)], wine distributors are agents with a deep 
knowledge of consumer’s preferences and behaviors 
when purchasing wine. Thus, they may act as key play-
ers in collecting information for wineries to meet con-
sumer needs, an increasingly complex and challenging 
demand. This alternative source of information has the 
advantage of obtaining data through smaller samples 
of the target markets. Therefore, supported by the DCE 
theoretical background, the goal of this paper is to test 
whether the distributors’ data may be an alternative 
source of information to convey consumers’ preferences 
and trends in the target market. Specifically, this article 
explores wine distributors’ perceptions about the most 
valued wine attributes by consumers using the DCE 
technique. This information is obtained by administer-
ing a survey on wine distributors in the American mar-
ket (USA), positioned as the world’s largest consumer 
in 2018 (OIV, 2019), but whose background and related 
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studies about wine consumers’ preferences are few. As 
far as we know, this approach has not been conducted 
before, constituting an innovative research topic capable 
of promoting helpful knowledge to wineries and wine 
distributors. 

The paper is organized as follows. Section 2 pre-
sents the methods comprising the study design, sample, 
and the methodology employed. Section 3 includes the 
results and discusses previous evidence on consumer 
preferences/choices in the US market. The conclusions of 
this study are presented in Section 4.

2. METHODS

2.1. Data 

An online survey comprised of four sections (gen-
eral characterization of the distributor; ranking of wine 
characteristics importance; wine valuation scenarios (10 
choice sets); business characterization of the distribu-
tor) was distributed by a specialized external firm, the 
Nielsen Consulting company, through distributors that 
operate in the US market to collect information about 
the attributes and values in the consumers choice. From 
the 1109 distributors for US market (bestwineimporters.
com in October 2019), a total of 92 valid questionnaires 
multiplied by the 10 choice sets provides a DCE sample 
size of 920 observations. 

As to the characterization of the data sample (Table 
1), the distributors have been on the wine market for 18 
years, on average. Red wine is the most important cat-
egory in terms of market share of wine sales (on aver-
age, 53%). For 50% of the distributors, white wine rep-
resents up to 25% of wine sales, rosé represents up to 
6%, and sparkling wine represents up to 5%. The spe-
cialist retailer is the most relevant distribution channel 
in terms of share of wine sales, followed by the on-trade 
channel, hypermarkets/supermarkets, and small gro-
cers. Moreover, 62% sell to hypermarkets/supermarkets, 
and 59.8% to small grocery stores. The wine sales rep-
resent the most crucial portion of the distributors’ total 
sales (84%, on average). On average, online sales repre-
sent near 7% of the total distributors’ business. Never-
theless, for 66% of the distributors, the average share of 
online sales is zero. 

When asking distributors to identify the three most 
important attributes in the market they serve, the price 
attribute leads the ranking, followed by other relevant 
attributes, such as the expert ratings, grape variety, and 
country of origin (Figure 1).

2.2. Choice experiment

The choice experiment used in this research includes 
six attributes (see Table 2), representing highly influen-
tial cues for wine choice.

Medals/awards: consumers perceive this attribute 
as an important sign of quality when choosing a wine 
(Corsi et al., 2012; Lockshin, Jarvis, D´Hauteville, & Per-
routy, 2006). A gold medal with a “gold medal winner” 
description written in the middle was included.

Alcohol level: the growing concern about the effects 
of overconsumption of alcohol explains the inclusion of 
this attribute, characterized by three different levels: low 
(12% vol), medium (13.5% vol), and high (15% vol) alco-
hol wines. 

Origin: wine origin is well documented as one of 
the most important cues for wine choice (e.g., Kallas et 
al., 2013). Six levels describe this attribute at the country 
level: countries with a long history and tradition in wine 
production – Italy (54.8 mhl), France (48.6 mhl), and 
Portugal (6.1 mhl) – being in the top 5 in European pro-
duction (OIV, 2019) and wines from the new producing 
countries – USA (23.9 mhl), Australia (12.9 mhl), and 

Table 1. Distributor’s business characterization.

Mean Median

Years in the market 18 15

Market share
White 0.25 0.25
Red 0.53 0.50
Rosé 0.93 0.65
Sparkling 0.73 0.50
Others 0.30 0.00
Presence in market channels
Hyper and supermarkets 0.62
Small grocers 0.60
Specialist retailers 0.92
On-trade 0.94
Online 0.34
Share of sales in each channel
Hyper and supermarkets 0.30
Small grocers 0.17
Specialist retailers 0.44
On-trade 0.39
Online 0.07
Share of wine sales in the total sales 0.84 0.98
Less than 50% 0.14
50 - 75% 0.123
76% or more, less than 100% 0.25
100% 0.49
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Chile (12.9 mhl) – also being in the top 5 in the New 
World production (OIV, 2019) accounting for the chang-
es in the international wine market.

Grape variety: this factor is a choice driver, espe-
cially for the New World wines (Corsi et al., 2012; Kallas 
et al., 2013). Regarding consumers’ preferences for wine 
varieties, in 2018, the best-selling wine varietals in the 
US market based on volume included Chardonnay, Cab-
ernet Sauvignon, and Red Blends (Nielsen, 2019). There-
fore, two well-known red varieties were selected (Caber-
net Sauvignon and Syrah) and a Red Blend. 

Closure: this packaging trait may function as a sig-
nal of expected quality (Bekkerman & Brester, 2019). 
Two bottle closure types, screw cap, and cork closure 
are the most common closures in the wine market. The 
screw cap closure and the cork closure covered with a 
capsule were realistically presented in the survey.

Price: it is one of the primary drivers of choice and 
is commonly used as an indicator of quality (e.g., Lock-
shin et al., 2006; Corsi et al., 2012). Four price levels 
were included between the range of $8.99 and $24.99. 
The choice of price levels was based on the actual price 
range of red wine in the off-channel in the US market. 

A D-efficient design with no priors was obtained 
using the Ngene software. The attributes’ levels were 
combined into alternative wines and arranged in 10 
sequential choice sets1. Each choice set was formed by 
three alternative wines plus a none-option, as displayed 
in Figure 2. Distributors were asked to select their pre-
ferred option or bottle of wine that fits better the mar-
ket they serve in terms of the consumers’ preferences, 

1 The number of choice sets S was selected based on the equation: S≥K/
(J-1), where K= #parameters including constant; J=#alternatives (Ngene 
v1.2.1 software, ChoiceMetrics, 2018).
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Figure 1. Three most attractive wine attributes in the market in which the distributor operates.

Table 2. Attributes and levels used in the choice experiment.

Attributes Medals/
Awards Alcohol level Origin Grape variety Closure Price

Levels Yes
No+

12% vol. 13.5% vol.
15% vol.

France Italy 
Portugal

USA
Australia+

Chile

Cabernet Sauvignon
Syrah

Red blend
No information+

Cork
Screw Cap+

$8.99
$12.99
$17.99
$24.99

+ reference level on dummy coding.
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according to the question: “Imagine you have three dif-
ferent types of wine. Which of the following wines do 
you find as the most successful in serving wine consum-
ers in your market?”.

2.3. Discrete choice model

The method of discrete choice experiments has its 
roots in the Lancaster (1966) model of consumer behav-
ior, which defines a good in terms of its characteristics, 
and on the random utility theory (McFadden, 1974), 
where an individual is a rational decision-maker aiming 
to maximize her or his utility. Respondent n (n=1, …, N) 
chooses among different J alternatives in T choice situa-
tions. A random utility expression represents each alter-
native j, according to the following equation:

Unjt = β’xnjt + εnjt� (1)

xnjt is the vector of explanatory variables and includes 
product attributes and respondents’ characteristics, εnjt 
is the random component. The alternative that gives the 
highest utility is chosen, such that Pnj = prob(β’xnj + εnj > 
β’xnk + εnk)  ∀ j≠k∈C, where C is the choice set of J alter-
natives, j=1, …, J.

In the present application, the utility associated 
with a particular set of alternatives J can be derived as 
follows:

UJn = βmedals * MedalsJ + βalcohol * AlcoholJ + βFrance 
* FranceJ + βItaly * ItalyJ + βPortugal * PortugalJ + 
βUSA * USAJ + βChile * ChileJ + βcabernet * CabernetJ 

+ βsyrah * SyrahJ + βblend * BlendJ + βclosure * ClosureJ 
+ βprice * PriceJ + εn�

(2)

In the mixed logit (MIXL) model (Train, 2009), 
also known as the random parameters logit model, the 
parameters are assumed to vary from one individual to 
another, such that:

βn = β + ∆zn + Γun� (3)

in which β, ∆, Γ are parameters to be estimated, Γ is the 
lower triangular Cholesky matrix, zn a set of character-
istics of individual n, un is a vector of random compo-
nents, capturing non-observable effects, and β + ∆zn 
stands for heterogeneity in the mean of the distribution 
of the random parameters. The choice probabilities from 
the model are:

�
(4)

Omitting the observed heterogeneity captured in 
∆zn, by convenience, the generalized mixed logit model 
(GMXL) includes scale heterogeneity across respond-
ents through random alternative-specific constants (Fie-
big, Keane, Louviere, & Wasi, 2010; Greene & Hensher, 
2010). Consequently:

βn = σn β + [γ + σn (1-γ)]Γun� (5)

where σn = exp(  + τwn) is the individual specific 
standard deviation of the idiosyncratic error term, τ cap-
tures the unobserved scale heterogeneity, and wn cap-
tures unobserved heterogeneity. The mean parameter 
in the variance, , is not identified independently from 
τ, such that σn is normalized to 1 by setting  = -τ2⁄2. 
γ is a weighting parameter, bounded between 0 and 1, 
controlling how the variance in residual preference het-
erogeneity varies with scale. If γ = 0, the GMXL model 
reverts to the scaled mixed logit model (Greene & Hen-
sher, 2010), βn = σn[β + Γun]; when σn (τ = 0), the GMXL 
reverts to MIXL; and when var (un) = 0 it reverts to the 
scaled multinomial logit model (SMNL).

3. RESULTS AND DISCUSSION

Table 3 presents the SMNL, MIXL and GMXL mod-
el results, using maximum simulated likelihood methods 
with 500 Halton draws in NLOGIT 6. Following Greene, 
Hensher, and Rose (2006) and Kragt (2013), a con-
strained triangular distribution was used for the random 

Figure 2. Example of a choice set.
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price parameter, and a normal distribution was defined 
for the other attributes (Kragt, 2013).

The scale heterogeneity parameter (τ) was equal to 
0.821 and highly significant, indicating the presence of 
substantial scale heterogeneity, such that respondents 
varied in terms of certainty/consistency in their choic-
es. Results show that accounting for taste heterogene-
ity by introducing random parameters provides a better 
fit than SMNL, with GMXL achieving best performance 
indicators. The majority of standard deviations for the 
random parameters are significant, showing taste differ-
ences across wine consumers in the perspective of wine 
distributors, which suggests individual preference het-
erogeneity. However, while the results from MIXL show 
preference homogeneity for a red blend wine and Ameri-
can origin, GMXL reveals that preferences are homoge-
neous for US, Chilean, and awarded wines and contra-
dicts MIXL revealing heterogeneity in preferences for red 

blend wines. The coefficients on Cabernet Sauvignon and 
Chilean origin become insignificant when introducing 
random coefficients in the MIXL. Nevertheless, GMXL 
suggests that these attributes affect wine choice. Both 
MIXL and GMXL suggest the relevance of cork closure. 

The results show the importance of medals/awards, 
wine origin, grape variety, closure, and price. In par-
ticular, the present study shows that French origin and 
blended wines are significant and positive drivers for 
distributors’ choice, while Australian origin has the 
opposite effect. These findings support a DCE’s out-
comes on wine consumers’ preferences (Gonçalves et al., 
2020) which also found a positive impact of an awarded 
wine and the negative influence of price and Australian 
wines on consumers’ choice. Moreover, the coefficient 
on closure is statistically significant, suggesting that this 
attribute (cork closure compared to screw cap) positively 
affects the utility of choosing a wine when introducing 

Table 3. Results from SMNL, MIXL and GMXL models.

Attributes
SMNL MIXL GMXL

Mean Mean SD Mean SD

Medals 0.906*** (0.196) 0.997*** 0.691*** 1.200*** 0.462
Alcohol -0.014 (0.039) -0.014 0.147*** 0.031 0.151***
Country of origin

France 1.497*** (0.409) 1.310*** 0.633*** 2.069*** 0.391*
Italy 1.232*** (0.412) 0.672** 0.742*** 1.192** 0.763**
Portugal -0.940*** (0.334) 0.784*** 0.794*** 1.165** 1.347***
USA 0.958** (0.389) 0.699** 0.069 1.315** 0.408
Chile 0.982** (0.434) 0.499 0.753** 1.350** 0.225

Grape variety
Cabernet Sauvignon 0.284* (0.162) 0.137 0.987*** 0.482* 1.137***
Syrah -0.062 (0.211) 0.013 0.785*** 0.263 1.182***
Red blend 0.598* (0.313) 0.592** 0.010 1.012** 0.947**

Closure 0.176 (0.114) 0.420*** 0.801*** 0.580*** 0.879***
Price -0.057*** (0.013) -0.079*** 0.079*** -0.095*** 0.029**
ASC1 -0.434 (0.509) -1.186** -0.136
Variance parameter in scale (τ) 0.821*** 0.730***
Weighting parameter (γ) 0.064        
Sigma:

Sample mean 0.985 0.933
Sample standard deviation 0.895 0.670

Log-likelihood -1110.9 -1008.2 -997.0
AIC 2249.9 2064.3 2048.0
BIC 2317.1 2179.6 2173.0
McFadden pseudo-R2 0.11 0.20 0.20
Observations 920 920 920

Standard errors in parenthesis; SD = standard deviation; ***, **, * significance at 1%, 5%, 10% level, respectively.
1 Alternative specific constant – Included for the none-option and it represents the respondent n’s preference towards the opt-out choice 
compared to the three alternatives included in our experiment.
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random coefficients. This finding is in line with Kelley et 
al. (2015) results, which found that consumers are more 
willing to increase purchases if bottles have cork clo-
sures using the conjoint analysis technique. Additionally, 
wine distributors perceive red blend varieties as a rele-
vant attribute for consumers’ choice. 

Regarding willingness to pay measures, presented in 
Table 4, the results from distributors’ perspective sug-
gest the highest price premium for French origin (from 
$20.82 to $26.04 among models), followed by medals 
(from $15.76 to $17.33). There is also a positive price pre-
mium for the other origins compared to the Australian 
one. The results also reveal the importance of red blend 
variety, with a premium ranging between $8.25 and 
$10.78, and cork closure compared to screw cap (from 
$6.10 to $7.57 among models).

Summing up, despite being a data source from dis-
tributors, the results are in line with those obtained from 
consumers in the same market, using either the same/
similar methodology (Gonçalves et al., 2020; Kelley et 
al., 2015) or with different methodologies (Chrysochou 
et al., 2012; Lockshin et al., 2015; Pomarici et al., 2017; 
Thach et al., 2020). Among these, Chrysochou et al. 
(2012) show the importance of grape variety using the 
Best-Worst Scaling (BWS) approach. This result was later 
confirmed by Lockshin et al. (2015) and Pomarici et al. 
(2017) using the same method. These scholars also reveal 
the importance of the origin of the wine (Lockshin et al., 
2015; Pomarici et al., 2017), price (Pomarici et al., 2017), 
and medals/awards (Lockshin et al., 2015). Additionally, 

in line with the present study, Thach et al. (2020) also 
reported the relevance of blended wines, which might 
reflect a recent trend among American wine drinkers 
towards red blends instead of monovarietal.

4. CONCLUSION

This study employs a DCE in the US market, to 
assess the perspective of wine distributors regarding 
consumers’ preferences. It explores whether the percep-
tion of a market distributor, who knows the market well, 
may reflect the evidence suggested by consumers’ prefer-
ences studies for wine. This study supports the impor-
tance of attributes such as price, medals, country of ori-
gin, and grape variety. As first highlighted in the previ-
ous questions of scoring an extensive list of attributes 
and identifying the three most attractive attributes, the 
alcohol content is not a significant attribute in choos-
ing one bottle of wine over another. When faced with 
trade-offs between only six attributes, the closure attrib-
ute is relevant, suggesting a market trend favoring cork 
stoppers over screwcaps. We believe that bottle closures 
may influence the consumers’ perception of the quality 
of a wine and consequently how much they are willing 
to pay for the product. A recent study (Bekkerman and 
Brester, 2019) found that, on average, US consumers are 
willing to pay more for wines with cork closures rather 
than screw caps. The same study also found that this 
premium increases for lower-priced wines and decreases 
for more expensive wines, suggesting that the bottle’s 
closure has an enormous impact on the perceived qual-
ity of the wine.

Results from this study reinforce that both price and 
medals are well-known wine cues for choice in the ana-
lyzed market (both in consumer and distributors’ views). 
The red blend is a positive and significant choice driver 
for wine in the view of distributors, which suggests red 
blends as an opportunity in the US wine market. 

There are important implications based on this 
study. First, it reflects the view of distributors, who are 
important players in the wine value chain, about the 
most valued attributes in the US market, which is rel-
evant for wineries to adapt their supply. Second, this 
study suggests that distributors know consumer’s pref-
erences in the respective market, potentially foreseeing 
emerging trends. Hence, the distributors can provide 
robust information on wine consumers’ preferences and 
behaviors, representing a potential alternative to directly 
obtaining this information from the consumers. 

As usual, this research is not free of drawbacks. 
First, to reach this specific target of respondents, an 

Table 4. Willingness to pay estimates1, in US$.

SMNL MIXL GMXL

Medals 15.76*** 17.33*** 15.92***
Alcohol -0.25 -0.33 0.18
Country of origin

France 26.04*** 22.32*** 20.82***
Italy 21.42*** 11.94** 12.84***
Portugal 16.34*** 13.38*** 11.85***
USA 16.66** 12.69** 10.89***
Chile 17.07** 8.34 8.093**

Grape variety
Cabernet Sauvignon 4.93* 1.41 3.51***

Syrah -1.07 -0.08 -0.11
Red blend 10.39** 10.78** 8.25***

Closure 3.06 7.57*** 6.10***      

***, **, * significance at 1%, 5%, 10% level, respectively.
1 WTP values for SMNL were estimated as WTP = -(βk / βprice), 
while for the MIXL the WTP were calculated based on uncondi-
tional estimates. In the case of GMXL, the model was re-parameter-
ized in “WTP space” to directly produce the WTP estimates.
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external consulting company was contacted to distrib-
ute the survey. This action has costs, and it was possible 
because this research was funded. Second, as it is com-
mon in similar studies, there is no certainty that all rel-
evant attributes are included in the survey, so the results 
may not fully capture the market preferences. Addition-
ally, the comparison with results from other consumer 
studies only indicates preference matching since the 
survey design, technique, and analysis period are not 
synchronized. Thus, future research should compare 
data from these different sources (distributors and con-
sumers) using the same technique and period to obtain 
more solid conclusions. Additionally, inquiring about 
this specific target (distributors) with market knowledge 
and experience may also benefit from a more qualitative 
study to investigate, for example, barriers and drivers of 
wine placement. 
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