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ABSTRACT 

Ecosystem-based approach for flood risk management is a growing new field of research which has an 

emphasis on the role of ecosystems for the reduction of floods. One way of implementing this approach is 

by using the potential of farmlands to reduce and store run-off in a way that the water is retained within a 

certain catchment. In Europe during the last few years more and more attention has been paid on the role 

of agriculture for providing ecosystem services including flood risk reduction. Currently, one possibility 

for the implementation of the ecosystem approach in farmlands is the provision of the Common 

Agricultural Policy and more specifically the implementation of agri-environment measures. The aim of 

this paper is to present the potential for the adoption of ecosystem-based measures by examining the 

farmers’ willingness to adopt agri-environment measures. The adoption behavior of farmers is analyzed 

on the base of а survey among 77 farmers in Iskar river catchment in Bulgaria.  
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INTRODUCTION 
The role of ecosystem services for flood risk 

reduction 

Ecosystem services play an important role in 

reducing disaster risk, including flood risk. The 

basics of the ecosystem approach lie down in 

the proper management of ecosystems and 

their services. The earliest references to this 

concept can be traced out to the mid-60s and 

the 70s (1-2). In 1981, Ehrlich and Ehrlich (3) 

note that the most important anthropocentric 

cause for the conservation of biodiversity is the 

role of micro-organisms, plants and animals to 

provide free ecosystem services without which 

society cannot exist. Ecosystem services are 

defined as those that contribute to pollination, 

climate regulation, water retention and flood 

control (4). 
 

Over the last decade, the role of ecosystems for 

disaster risk reduction has been considered by 

some authors (5, 6) as well as by the United 

Nations Office for Disaster Risk Reduction, 

which underlines the important role of the 

ecosystem approach for disaster risk reduction 

strategies. Even more, in recent years terms 
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such as ecosystem-based approach for 

adaptation and ecosystem-based approach for 

disaster risk reduction have emerged. The 

ecosystem-based approach uses ecosystem 

services as a strategy to adapt to the adverse 

effects of climate change and to reduce flood 

risk. In this context, natural water retention 

measures use the ecosystem approach to help 

regulate surface run-off, enhance ecosystem 

resilience to climate change, create carbon 

stocks and improve biodiversity (7). 
 

Rural areas, particularly farmlands, play a key 

role in flood risk management mainly due to 

the formation of surface water run-off on their 

territory (8). The even more increasing interest 

in the natural measures for flood risk reduction 

somehow coincides with the reforms in the 

Common Agricultural Policy of the European 

Union after 2013. There is a strong prerequisite 

for strengthening the link between flood risk 

management and the implementation of agri-

environment practices. 
 

Different studies show the relationship 

between the formation of run-off and 

agricultural practices and, respectively, the risk 

of flooding (8, 9). Surface run-off is formed 

when the amount and intensity of rainfall 

exceeds the soil's ability to infiltrate water and 

when the soil has reached a level of full 

moisture (10). The change of the soil structure 
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may reduce the storage capacity, and reduce its 

infiltration capacity (11). This in turn can lead 

to increased surface run-off (12). 
 

Mechanisms for implementing measures based 

on the ecosystem approach 

The national policies of many countries 

implement a set of adaptation measures to 

mitigate the effects of flood risk within 

farmlands (13). They are primarily aimed at 

using public investments for flood protection 

and improvement of drainage systems in 

agricultural land. Few policies are aimed at 

reducing floods from farmland, despite the 

availability of research findings on how land 

management influences floods (13). These 

include, for example, some of the measures 

part of the agri-environment payments, which 

have the potential to reduce surface water run-

off by providing farmers with an economic 

incentive. These incentives are voluntary and 

are mainly aimed at controlling soil erosion but 

also have an effect on the regulation of run-off 

(13). One of the main mechanisms by which 

the provision of ecosystem services from 

farmlands can be ensured is by the two pillars 

of the Common Agricultural Policy - the green 

element for direct payments and the Rural 

Development Program. Public intervention in 

this case is justified by the fact that if some 

ecosystem services can be provided 

incidentally without targeted intervention, for 

others where there is insufficient supply, it is 

necessary to create an appropriate economic 

incentive. For these services, which by their 

nature are public goods, their application is 

supposed to be outside the mandatory 

requirements that farmers should comply with.  
 

Figure 1 presents some of the key ways for 

delivering ecosystem services from farmlands. 

In general, there are three options (14):  

- Incidentally provided ecosystem 

services - these occur when ecosystem services 

are produced alongside other farm activities 

that are not deliberately deliver by the farmer; 

- Compliance with legal requirements - 

ecosystem services are maintained and 

delivered through mandatory compliance with 

certain environmental requirements; 

- Compensatory payments - these are 

necessary economic incentives to motivate the 

farmer to implement certain measures or 

activities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Adapted following Cooper 2009 

Figure 1. Provision of ecosystem services 

 

 
In the form of payments for the 

implementation of certain agri-environmental 

measures, the public provision of such 
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farmer for the loss of benefits resulting from 

the implementation of a measure and the 

associated costs. This is in the form of a 

voluntary implementation of measures part of 

the Rural Development Program, which is part 

of Pillar 2 of the Common Agricultural Policy.  
 

MATERIALS AND METHODS 
In this study three types of agri-environment 

measures have been studied – buffers strips, 

crop rotation along contours (strip-cropping) 

and conversion of arable land into permanent 
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grassland. All of them are part of the sub-

measure “Control of soil erosion” part of 

Agroecology and climate of the Rural 

development program 2014-2020.  
 

One of the methods most commonly used to 

reveal the willingness of farmers to adopt a 

conservation measure is the contingent 

valuation. This is a non-market method that 

aims to reveal the minimum level of 

compensation a farmer is willing to accept to 

implement a measure that is accompanied by 

certain costs and lost profits. The main 

objective of contingent valuation is to disclose 

the preference of respondents in monetary 

terms through the maximum level of 

willingness to pay or the minimum level of 

compensation for a change in the quality or 

quantity of a commodity / service (15). The 

main application of this method is to evaluate 

the benefits of goods that are not exchanged 

through the market mechanism. Critics of the 

approach point out that the respondent is faced 

with a hypothetical choice that could make it 

difficult to reveal real behavior. However, in 

this specific study, the choice of the 

respondents cannot be considered hypothetical 

as there are real conditions for participation in 

a specific agri-environment measures, part of 

the Rural Development Program (16). 

Therefore it is presumed that farmers are aware 

of the need for finding a compromise between 

the production of food and the delivery of 

ecosystem services. 

The approach for measuring willingness to 

pay, part of the contingent valuation, reveals 

the maximum that the respondent is willing to 

pay to avoid a change, while the willingness to 

accept compensation shows the minimum 

needed to cover the loss from the change. In 

this study, it is more appropriate to disclose the 

minimum level that can offset the loss of 

income that would occur when an agri-

environment measure is implemented by a 

farmer. In this way, the individual utility of a 

farmer is valued by his preferences.  
 

There are several options for revealing the 

desired level of compensation which can 

motivate farmers to implement a specific 

measure. The question for revealing the 

minimum compensation can be asked in 

several ways: open-ended, iterative bidding 

game, payment card and single or double-

bounded dichotomous choice. In this study the 

iterative bidding was chosen. This approach 

reveals the minimum level of compensation. 

Compared to the open format, iterative bidding 

makes it easier for respondents to choose 

whether to accept or reject a given level. If the 

respondent accepts it, the interviewer records it 

as the minimum level of compensation which 

the respondent is ready to accept. If the 

respondent does not accept the initially set 

level, the interviewer continues to offer higher 

levels until the minimum desired level is 

revealed. The questions regarding the level of 

compensation are set at three different levels in 

ascending order until the respondent decides to 

accept the appropriate level (Figure 2).  

 

Source: Author research 

Figure 2.  Elicitation of the appropriate level of compensation 
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The benefits of this approach place the 

respondent in a situation where he will be able 

to decide more precisely whether the proposed 

level meets his preferences. It is important that 

the initial level is choosed carefully in order to 

be closer to the realistic conditions. Following 

the requirements of the European regulation 

No 1305/2013 on support for rural 

development by the European Agricultural 

Fund for Rural Development (EAFRD) the 

compensation levels shall compensate 

beneficiaries for all or part of the additional 

costs and income foregone resulting from the 

commitments made. This requirement means 

that it is necessary to take into account not 

only the incurred costs related to the 

implementation of the measure (additional 

costs) but also the lost income. Consequently, 

the amount of compensation should be due to 

the change in income resulting from the 

implementation of the new measure and the 

costs related to the implementation of this 

measure. Table 1 presents the compensation 

levels for the previous and current period of 

the Rural Development Program. 

 

Table 1.  Compensation levels in the Rural Development Program for the period 2007-2013 and 2014-

2020 

Measure RDP 2007-2013 RDP 2014-2020 

Buffer strips 43 euro/ha 40 euro/ha 

Strip-cropping 45 euro/ha 39.20 euro/ha 

Conversion of arable land into permanent 

grassland 

324 euro/ha 315 euro/ha 

Source: Ordinance 11 on the conditions and procedure for implementing measure 214 "Agri-environment 

payments" of the Rural Development Program for the period 2007 – 2013; Ordinance 7 on the conditions and 

procedure for implementing measure 10 "Agroecology and climate" of the Rural Development Program for the 

period 2014 - 2020  

 
The calculation of the compensation for the 

practice “buffer strips” is based on the costs for 

grass, maintenance costs, lost income from 

crop cultivation and potential income from 

haymaking. For the next measure – “strip-

cropping” - account is taken of the costs 

associated with the operation of agricultural 

machines due to incomplete machine grip and 

curvilineering of work moves. For the measure 

“conversion of arable land into permanent 

grassland”, account is taken mainly of the 

losses from the transformation of the land in 

pasture, its maintenance and the income from 

the hay.  
 

For the purposes of this study, respondents 

were asked about their hypothetical 

participation in a scheme for implementation 

of agri-environment activities aimed at 

regulating surface water run-off and reducing 

flood risk. Three levels have been defined as 

the first one corresponds to the one proposed 

by the Rural Development Program 2014-

2020. The next two levels, respectively, exceed 

the initial one with 50% and 100%. Rejection 

of the last level of compensation, which 

represents an increase of 100%, implies 

unrealistic expectations of the respondents 

about the necessary compensation for the 

implementation of agri-environment activities.  

For the precise conducting of this method it is 

better to organize face to face interviews as 

well as by phone. For this purpose, 77 famers 

were contacted in the upper basin of the Iskar 

river.  
 

RESULTS  
The format set out in the questionnaire for the 

assessment of the willingness to accept certain 

level of compensation is based on the iterative 

bidding game. For the first measure – buffer 

strips – a compensation of 40 euro/ha is 

suggested for the first level and with 50% and 

100% higher for the next two levels.  The 

highest percentage of the respondents - 57% - 

believe that the minimum level of 

compensation that could motivate them to 

implement the measure is 60 euro/ ha which is 

50% higher than the initial one.  These are the 

respondents who have denied the first level of 

compensation corresponding to the proposed in 

the Rural Development Program 2014-2020. 

About one third of the farmers accept the 

initial compensation level of 40 euro/ha. A 

small fraction of 9% of the respondents 

declined the first two levels and stated that the 

minimum level of compensation needed to 

motivate them to implement the measure is 80 

euro/ ha. None of the respondents rejected all 

three levels of compensation. In regard to strip-

cropping a compensation of 40 euro/ha is 

suggested for the first level and 50% and 100% 

higher for the next two levels respectively. The 

highest percentage of the respondents - 48% - 

believe that the minimum level of 

compensation that would motivate them to 
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implement the measure is 60 euro/ ha. Of all 

the respondents, 41% accepted the initial level 

of compensation of, which is also proposed by 

the Rural Development Program. A small part 

of 11% of the respondents declined the first 

two levels and believe that the minimum level 

of compensation should be 80 euro/ ha. None 

of the respondents rejected all three levels of 

compensation. The results for both measures – 

buffer strips and strip-cropping - are similar. 
 

And finally, in regard to the measure for 

conversion of arable land into permanent 

grassland 315 euro/ha is suggested for the first 

level and 50% and 100% higher for the next 

two levels. All farmers accepted the initially 

set level of 315 euro/ ha. This makes the 

measure the most desirable to implement and 

with the most acceptable level of 

compensation. It can be concluded that this 

level of compensation most closely 

corresponds to the preferences of the farmers 

who took part in the survey, bearing in mind 

that compared to the other two measures, the 

maintenance of this one requires the least 

efforts.  
 

DISCUSSION  
The aim of this study is to reveal farmers 

willingness to accept compensation for the 

implementation of three agri-environment 

measures. These practices have a strong 

potential to regulate not only surface run-off 

and floods, but also soil erosion. A non-market 

method was used for revealing farmers 

preferences. The willingness to accept method 

reveals the minimum level of compensation a 

farmer is willing to accept to implement 

certain measure. The results of the study show 

similar outcome for two of the measures – 

buffer strips and strip-cropping. It can be 

concluded that the prevailing part of the 

respondents are willing to accept compensation 

for the implementation of these two measures 

at the second level which corresponds to 50% 

higher in comparison with the initial one. Just 

a small fraction of the farmers believe that a 

higher level of compensation is needed – 80 

euro/ha which is a twofold increase in 

comparison with the one targeted in the Rural 

Development Program for the period 2014-

2020. This leads to the conclusion that the 

majority of the farmers who took part in the 

survey believe that the level proposed by the 

Program is not enough to motivate them to 

implement these two measures. In comparison, 

the results for the conversion of arable land 

into permanent grassland show identical 

outcome for all respondents – 77 farmers 

pointed out that the initial level of 315 euro/ha 

is enough to motivate their participation in the 

scheme.  
 

The results from the study give an insight into 

farmers’ willingness to accept compensation 

for implementing agri-environment measures 

for flood risk reduction based on the ecosystem 

approach in the Iskar river basin. This method 

can be used in other areas and river basins in 

Bulgaria which will give more detailed 

information about farmers’ preferences and 

willingness to adopt agri-environment 

measures.  
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