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Abstract. In many European regions the Irrigation Advisory Services (IASs) are adopted 
by farmers for sustainable irrigation practices. These tools are adequate to facilitate the 
adoption of environmental certification schemes, such as water footprint, which could 
improve the sustainability of production processes. As part of a survey conducted on 
116 farmers among Italy, Greece and Croatia, it was possible to understand their level of 
awareness with respect to the certification systems in order to evaluate possible actions to 
be taken to increase awareness of their use. The results showed that farmers still have a 
certain unawareness with respect to the true added value, in economic terms. 

Keywords: environmental certification, water footprint, decision support systems, 
agricultural extension services.

JEL codes: Q25.

1. INTRODUCTION

Food production at household level generally requires the use of genetic 
resources that are well adapted to the local environment, particularly in are-
as where the environment is harsh and other inputs are difficult to access. 
The conservation and sustainable use of genetic resources and access to 
genetic material allow farmers to improve and diversify food production and 
thus access to enough food. Biodiversity for food and agriculture improves 
the access of households to food in different ways (Ebert, 2014). First, con-
tributes to raising agricultural production, increased agricultural production 
results in greater access of farm households to food, directly through subsist-
ence production of food. 

However, where access to other essential productive assets, such as land 
and water, is lacking, access to improved genetic resources alone will not 
improve access to food (FAO, 2017). This leads to impacts on biodiversity 
in wetlands and terrestrial systems that are dependent of the availability of 
water (Verones, 2017). According to FAO (2015, 2016), in 2012, 324 million 



24 Filiberto Altobelli, Teresa del Giudice, Anna Dalla Marta

hectares were equipped for irrigation worldwide. Fur-
thermore, irrigated agriculture is responsible for around 
70% of the world freshwater withdrawals (Ringler, Zhu 
T., 2015; WWAP 2009, 2015). 

The expansion of irrigated agriculture and occur-
rence of drought caused by climate change, in the Medi-
terranean area denote that irrigation water demand will 
continue to increase in the future (WWAP, 2015). More-
over, the Mediterranean area has low water resources per 
habitant, and is thus considered a water-stressed area 
(Pereira, 2004; Mancosu, 2015).

 In addition, further improvements in productiv-
ity will require higher use of irrigation, increasing the 
energy demand for moving water into the fields that 
can increase GHG emissions. (Mosier, 2001). Otherwise, 
more effective irrigation measures can enhance carbon 
storage in soils through enhanced yields and residue 
returns (Follett, 2001; Lal, 2004a).

In this framework comprehensive tools are there-
fore required to assess impacts of water use for irriga-
tion needs on biodiversity. Thus, the adoption of ade-
quate water accounting tools to measure or estimate 
water productivity and efficiency, and which supports 
the decision-making process at a technical and political 
level including consumption choices, is becoming cru-
cial, improving at the farm level the water productivity 
(Rinaldi et al., 2011; HLPE, 2015; Ventrella et al., 2015).

In the agricultural sector, the demand for water can 
be affected by reductions in the availability of water for 
crops, forcing farmers to revise their approach in some 
cultivation cases with effects on biodiversity. In fact, 
adaptation measures to climate change may require the 
use of less water demanding crops.

Recently, a combination of the above mentioned 
factors have contributed to the development of Irriga-
tion Advisory Services (IASs) at farm level, often of high 
technological value, for the rational use of water for irri-
gation. IASs help farmers to optimize crop productivity 
and cost effectiveness by providing them with irrigation 
scheduling information based on the actual crop devel-
opment (Altobelli et al., 2018), thus they are suitable 
management instruments to achieve a better efficiency 
in the use of water for irrigation. 

Tools such as high-tech irrigation systems will play 
a key role in the future for the challenges that climate 
change will impose (Altobelli, et al. 2015). Earth Obser-
vation (EO) for agricultural water management is a 
mature technology and it is ready for being transferred to 
operational applications. Presently, some systems based 
on EO data are used in IASs and are recognized as use-
ful tools for improving water management in agriculture. 
EO-based IASs provide new services for water managers 

and food producers at field scale, and a range of addi-
tional products for a sustainable irrigation management 
at district scale, especially for areas affected by water 
scarcity and drought. Such systems use EO datasets as 
the core information for the irrigation decision support 
systems that produce irrigation requirement maps at dif-
ferent scales: from farm to irrigation district up to the 
entire watershed. In addition, data on crop development 
and irrigation requirements are timely produced and dis-
tributed to farmers by information and communication 
tools (e.g. smartphones and e-mail). Moreover, recent 
studies initiated to investigate the potential of using EO 
technologies in the field of irrigation water management, 
through the assessment of crop water footprint (Dalla 
Marta et al., 2015; Altobelli et al., 2015).

The water footprint (WF) is a consumption-based 
indicator of freshwater use, accounting for the appro-
priation of natural capital in terms of the water volumes 
required for human consumption (Hoekstra et al., 2009). 
It looks at both the water formed by rain infiltrated into 
the soil (green component) and the water formed by 
rainfall, thus water that escapes evaporation and can 
be found in rivers and aquifers (blue component). More 
specifically, the WF of crops is defined as the volume of 
water consumed for its production provided by natural 
soil water content (green) and by irrigation (blue). The 
proportion of blue and green water depends on many 
factors, including climate, soil type, crop and crop man-
agement, and irrigation practices.

The ISO 14046, Water footprint, provides decision 
makers in industry, government and non-governmen-
tal organizations with means to estimate the potential 
impact of water use and pollution. More specifically, a 
water footprint assessment helps to assessing the magni-
tude of potential environmental impacts related to water; 
ways to reduce potential water-related impacts of prod-
ucts at various lifecycle stages; facilitates water efficiency 
and optimization of water management at product; pro-
vides scientifically consistent and reliable information 
for reporting water footprint results (www.iso.org).

In order to understand the real possibility of adopt-
ing EO-based IASs for deriving all the input data 
required by the WF assessment method, and use them 
for large-scale territorial certification tool to improving 
biodiversity conservation, a European survey was con-
ducted among Croatia, Greece and Italy.

The main research questions that have been investi-
gated to understand the opportunity offered by IAS for 
WF applications in order to preserve the biodiversity, 
have been oriented to understand the perception, the 
awareness, the attitude that farmers have towards the 
certification tools. 



25Adopting irrigation advisory services for water footprint estimation to improving biodiversity conservation: a European survey

2. METHODOLOGY

The study was conducted between 2014 and 2015 in 
Croatia, Greece and Italy. A structured questionnaire 
was administered through face-to-face interviews among 
116 farmers. Research has been divided into 2 phases. 
The questionnaire, that was translated into the origi-
nal language for each country following a forward and 
backward translation process (English/language of each 
country) and pretested on a small sample of farmers (a 
total of 15), focus group, before the survey (Holmes et 
al., 2017).

The results from preliminary focus groups conduct-
ed among farmers and different stakeholders (e.g. farm-
ers’ associations and land reclamation consortia) in each 
country, as a proper activity of the EURO-AGRIWAT 
COST Action, provided evidence about the importance 
of the certification for soil, water and biodiversity protec-
tion as well as sustainable practices by farmers (Altobelli 
et al., 2019). The adoption of this methodology has been 
selected as it is proved to be a valid qualitative methodol-
ogy also for investigating the psychological aspect of the 
interviewers (Migliorini & Rania, 2001). In particular, the 
sample was constituted by farmer groups and the ques-
tions related to benefits expected by farmers regarding 
the adoption of innovation in agriculture water manage-
ment were addressed to understanding their perception 
of innovation in irrigation water management. 

During the second phase, focus groups results were 
used to define a list of effects expected from the intro-
duction of an innovation, environmental certification, 
into the farms. In this second step behavioural scales 
have been used to define the appreciation of the expect-
ed effects from the introduction in the agriculture hold-
ing of an innovation (Proietti, 2000). In our analysis, the 
respondent was asked to express his/her level of agree-
ment/disagreement using a 7-Point-Likert-Scale ranging 
from: strongly disagree to strongly agree. The sum of 
the scores to the totalized answers from each individual 
interviewed gave the position (numerical value) of the 
attitude of the subject appearance / concept investigated.

During farmers interview was asked to express 
their level of attitude with respect to six specific issues. 
The first addressed to understand their level of knowl-
edge with respect to the environmental certification. 
The second to assess the attitude towards the effects of 
the adoption of environmental certification on the pro-
duction process of the agricultural company, and how it 
can be crucial for environmental quality. The third was 
aimed to know the attitude that farmers have of envi-
ronmental certification and if adoption of certification 
systems determines an increase in terms of production 

costs. The fourth issue was related to understanding 
their point of view regarding opportunities or threats 
that environmental certification can have on the exter-
nal pressure on farms from industrial sector or custom-
ers. Fifth issue was related to the opportunity that the 
environmental certification can have in terms of increas-
ing the economic benefits, income, at farm level. Finally, 
six issue was related to the preferences regarding a spe-
cific environmental certification scheme. In fact, pre-
liminary analysis of the existing eco-schemes related to 
agricultural products provided evidence on the lack of 
certifications related to natural resources as soil and bio-
diversity, as opposite to water (i.e. water footprint) and 
sustainable practices (see for instance organic produc-
tion). To bridge this gap, during farmers interview was 
asked to express their preference for the certification of 
reduced soil impact, the certification of reduced water 
use (aimed to face water scarcity issues) and the certi-
fication of biodiversity conservation. In particular, the 
certification of biodiversity conservation refers to the 
implementation of a production process focused on pro-
tection of biodiversity. Soil and water certification refers 
to land conservation (mainly in terms of the quality of 
the soil) and the water saving in agriculture (i.e., water 
footprint certification, respectively). Sustainable produc-
tion certification refers to a technically advanced form of 
agriculture that can preserve natural resources and the 
environment, and that is associated with lower input use 
and lower environmental impact, compared to conven-
tional agriculture. Farmers were also asked to express 
their preferences for one other attribute related to the 
certification adoption, the typology of certification (pri-
vate or public).

3. RESULTS AND DISCUSSION

The majority of the respondents have a low level of 
knowledge about environmental certification, accord-
ingly the 35% of farmers rated their level of knowledge 
as 2, while only 1% of the respondents selected 7 (maxi-
mum level of knowledge), and the 7% selected the option 
6 (Fig. 1). Farmers did not consider environmental cer-
tification crucial for the environmental quality as the 
17% of respondents selected option 1 and 23% selected 
option 2 (Fig 2). Most of the farmers argue that the envi-
ronmental certification could increase the cost of pro-
duction: the 46% of farmers liked option 1 and 3 while 
the 23% of respondents pronounced themselves neutral 
(Fig. 3). 27% of farmers were not sure that environmen-
tal certification decreases the external pressure, coming 
from customers, of their farm (Fig. 4). This result con-
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firms that farmers are not sure that the adoption of an 
environmental certification is the only tool, which can 
significantly reduce the environmental responsibility of 
companies with respect to the production process adopt-
ed in relation to consumers. To the respect of this ques-
tion the 26% of farmers stated their neutrality while only 
the 17% gave a positive judgement (liking options 6 e 7). 
Lastly, almost the half of the farmers (47% liked option 2 
or 3) claimed that environmental certification does not 

particularly increase the economic benefit for their farm 
(Fig. 5). 

Regarding the preferences for certification scheme, 
results show that farmers prefer a certification that 
guarantees an efficient use of water and soil conser-
vation (Fig. 6 and 7). This was suggested by Hoekstra 
(2013), who considers water as a fundamental feature 
of an environmental certification. However, the prefer-
ence for water and for soil conservation derives from a 
clear farmers’ environmental consciousness for these 

two aspects, as stated by Liu et al. (2018) and Altobelli  
(2019). Certifications related to biodiversity and sustain-
able practices are less preferred. Moreover, evidence in 
the current study shows that farmers are more willing 
to appreciate a public certification scheme compared to a 
private one. This evidence indicates that this is a poten-
tial area of interest for the public funding in the near 
future. 
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Fig. 1. Level of knowledge with respect to the environmental certi-
fication.
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Fig. 2. Environmental certification crucial for environmental qual-
ity.
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Fig. 3. Environmental certification increases the cost of production.
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Fig. 4. Environmental certification decreases the external pressure 
on farm from industrial sector or customers.
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Fig. 5. Certification increases the economic benefits, income, at 
farm level.

40%

30%

15%

15%
Certified water saving

Certified soil impact reduction

Certified sustainable production

Certified biodiversity
conservation

Fig. 6. Certification of environmental sustainability.
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4. CONCLUSION

The results of the investigation show that farmers 
are not completely aware about environmental certifica-
tion. The lack of basic knowledge on these tools could 
explain why farmers are not so sure of their operation 
and why they consider environmental certification to be 
expensive, increasing their production costs. Further-
more, for farmers environmental certification is not the 
main and appropriate tool to increase environmental 
sustainability. Increasing concerns about sustainability 
in agricultural sector need more tailored certification 
schemes to satisfy users’ preferences. However, there is 
a lack of knowledge about farmers’ preferences for spe-
cific attributes of a certification and, as a result, its rela-
tive effectiveness in encouraging the adoption of sustain-
able practices. Knowledge is critical to increase farmer 
awareness of the environmental benefits of a certifica-
tion scheme. Albeit our sample is not representative, 
the empirical results give interesting insights to both 
researchers and public-private promoters toward a more 
effective and more attractive design of eco-labels and 
environmental certification schemes. 

The results of this survey also prove that beyond the 
maturity of certain certification systems, such as a water 
footprint, and despite having reached a very high level 
of reliability due to its estimation, there are many steps 
to be taken to increase farmers’ awareness on the use-
fulness of environmental certification as a tool for safe-
guarding natural resources and biodiversity.

Results allowed deepening our knowledge about 
the possibilities offered by including the water footprint 
in the environmental certifications, and about which 
aspects are more important to increase their adoption in 
the agricultural context.

Furthermore, the importance of IASs for estimat-
ing the environmental impact due to the use of water 
in agriculture has also been highlighted by the obtained 
results.
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