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1 INTRODUCTION 

This document is part of Interreg DTP project, ”Reducing the flood risk by examining the 

restoration of flood plains in the Danube river basin”. It belongs to Work package 4.3 (Cost 

Benefit Analysis of Pilot areas integrating ESS). It is a summary of the extended Cost-Benefit 

Analysis of the Hungarian partner, the Middle Tisza pilot case study, focusing on the dyke 

relocation project at Fokorú puszta on the river Tisza floodplain (KÖTIVIZIG, Middle-Tisza 

Case). 

This analysis applies the methodology to the extent made possible by data availability - ESS-

CBA DECISION SUPPORT MODEL AND METHODOLOGY (2020) that was developed under the 

same work package. The CBA calculations of the Middle Tisza case are supported by an MS 

Excel based tool, The Danube Floodplain ESS extended Cost Benefit calculation and impact 

structure Module.  

The methodology document that was prepared parallel with this case elaboration developed 

the below decision flow protocol. It is intended to support the realization of comprehensive, 

ecosystem service approach extended flood risk mitigation investments.  
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2 DESCRIPTION OF THE DYKE RELOCATION PROJECT  

In the middle of Hungary, north of the city of Szolnok, a section of the current dyke will be 

relocated in order to give more space to the river and achieve multiple benefits.  

Figure 1 below illustrates the project. The location is about 10 km upstream of the city of 

Szolnok, the biggest settlement in the area, which has the highest flood risk exposure along 

the Middle Tisza. The shaded area is mainly cropland today. It is being purchased from its 

private owners and most of it will be turned into meadows, with a strip protective forest and 

a fish spawning area making up the rest of the purchased land. The fish spawning area will be 

connected to the river bed through a drainage channel.  Part of the original dyke is removed, 

but the northern section is left in place, while a new dyke is erected west of the river, on its 

right bank. The total area that is added to the floodplain measures 325 hectares. 

 

Figure 1 Key features of the dyke relocation project 
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Ecosystem services that resulted in significant changes caused by the analyzed interventions 

were assessed by previous work packages of the project. The below table shows the 

ecosystem services by their status in the analysis. 

 

Figure 2 Ecosystem services significantly affected by the dyke relocation 

Ecosystem service change that is 

monetised 

Ecosystem service change that is not 

monetised 

• Flood risk reduction  

• Greenhouse gas sequestration  

• Agricultural crop production  

• Fish spawning  

• Grass production on meadows  

 

• Biodiversity 

• Habitat for various species, more 

robust fauna and flora 

• Lower pollution 

• Timber production 

• More hunting and more game meet 

• Increased water infiltration into the 

soil, ground water recharge 

• Micro-climate regulation 

• Increasing recreational, sport, hobby 

and educational activities 

• Beekeeping 

 

 

3 RESULTS OF THE STUDY 

The results of the complex, extended CBA based analysis of the Fokorúpuszta dyke relocation 

project show that implementing the intervention would be a beneficial public investment 

both from financial and natural point of view. Based on the analysis one can assume that no 

stakeholder group would be left behind in terms of bearing the cost of others’ benefit 

without having compensation. 

While the biggest share from the benefits is associated with flood risk reduction, the 

calculations show that the proper, ecosystem service benefit oriented management of the 

transformed territory also has a key role to ensure the positive balance of the investment. 

From this point of view the proper management agreements with the angler associations 

about the operation of fish spawning area for rejuvenating and supplementing the native fish 

population has high importance.   

Although CO2 sequestration represent a smaller benefit element it is worth noting that this 

benefit comes from a relatively small area (20 hectares), that is only 6% of the transformed 

territory. Because it is a forest patch with defense function that protect the dyke, our 

calculation expected a constant forest cover management approach. Our results also 

illustrate that constant cover forests can be considered as a viable land use alternative for 

publicly acquired land for flood protection. 

It is also worth acknowledging that these “fringe” benefits are responsible for 50% of the 

positive balance of the investment. Especially the creation of forests with carbon storage 
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purpose in mind is a financial surplus generating efficient additional service implementation, 

if land is already available for public reconsideration of use optimalization. 

Like in the case of the above mentioned additional ecosystem service provisions, it can be 

decisive to reach agreement on the terms of a development, but it requires site specific 

information and stakeholder bargains to reach in order to include them in a real ex-ante 

decision support calculation in a credible way, otherwise it represents only a theoretical 

potential and not a realised benefit. 

The applied methodology helped to structure the intervention as a bundle of development 

elements whose economic and natural benefits exceeded costs. Importantly, the analysis also 

shows that evaluating the cost and benefit components separately will highlight items where 

additional considerations, issues can be raised for further improving the balance. The excel 

based support tool had a good helping hand in that element. 

Economic analysis with a positive balance is only a part of the necessary approval of a flood 

risk mitigation intervention. That is the reason why the methodology we tried to follow and 

test at the same time, introduced a decision flow approach with a (1) sustainability check, (2) 

extended CBA and (3) stakeholder negative-impact neutralization. So far aspect (2) and (3) 

were assessed. The sustainability check of the intervention takes two steps, from one part 

showed that the decisive conditions of the environmental quality that dispatch through the 

land use patterns of the area don’t deteriorate due to the intervention (actually improves). 

The criteria/condition list itself were judged appropriate and practically useable for the 

purpose by both partners who collaborated with Rekk in the case study elaboration (Kötivizig, 

WWF). The second step monitors the change of the functional capacity of the area, how it 

provides ecosystem services. Did the asset (on which the actual bundle of ecosystem services 

are based on) change? In the methodology we laid down a theoretical framework that 

connected this measurement of ecosystem service asset base to the inter-seasonal water 

budget allocation efficiency of the analyzed territory. Based on the available data we can 

state that the intervention improved this capacity of the area. Meanwhile we couldn’t prepare 

the dataset what we consider the suitable one for such a judgement. This element needs 

further development in simulation capacity to improve the integrated use of discharge, 

infiltration and transpiration models whose resolution can cope with the land use changes 

considered along the analyzed intervention. 

In our judgment the pilot site calculations proved the usefulness and the practical 

applicability of the methodology that follows a decision flow approach the extended CBA 

analysis is a part of. The sustainability analysis phase was conducted on a simpler dataset 

than what the methodology deemed suitable in order to grasp the most important dynamics 

of ecosystem service asset change. We are convinced that the right way ahead in this aspect 

is the improvement of the information supply, not the change of the methodology. The post 

CBA element of the decision flow, the structuring of the stakeholder group impact also 

proved a useful method to make the results understandable. 
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4 DETAILS OF THE EXTENDED CBA ANALYSIS 

We created a spreadsheet tool to assist in the calculation of the balance of all costs and 

benefits (CBA Tisza pilot.xlsm). All the benefit and cost items described in the previous 

chapters are entered into this spreadsheet, indicating also the year in which given items 

occur. Non-monetised benefits are also entered in order to have everything in one structure, 

and stakeholders who bear the cost or enjoy the benefit also need to be supplied to help the 

structured discussion of distribution impacts and compensation mechanisms. 

Within the tool the present value is calculated for all monetised costs and benefits through 

the application of a real discount rate (discount rate in excess of the rate of inflation) supplied 

by the user. For this exercise we used a 2% discount rate and made sensitivity analysis with 

1% and 3% values as well.  

The detailed results of the analysis using 2% real discount rate and a 50 year time horizon 

(discounting all costs and benefits that register during the next 50 years) are in Table 1. There 

is a net monetised overall benefit of about HUF 1.16 billion. In case of a 1% real discount rate 

net benefits would increase to HUF 2.71 billion, while a 3% discount rate would reduce them 

to HUF 0.02 billion, still a positive result. Obviously, results are highly sensitive to the level of 

the real discount rate. A low interest rate will result in a higher present value for costs and 

benefits farther in the future, and since most of the costs are up-front investment type costs 

while most benefits take place in the future, lower interest rates will improve the cost benefit 

balance substantially.  

In case of public investments on long life-cycle infrastructure the 1%-3% interval of discount 

values could be considered as an acceptable range. In this range of discount rates the time 

horizon becomes crucial, if it is too long, it implies an unjustified bet on unchanging 

circumstances, while setting it too short keeps important segments of the impacts out of the 

analysis. Dyke developments are a long term public investment, it is safe to assume that at 

least a 50 year period of operation should be expected.  

 

Table 1 Costs and benefits of dyke relocation, 2% real discount rate 

Stakeholder Description Present value (million 

HUF) 

State (flood) Total Investment costs -5,453  

Society (flood) Flood risk reduction 6,026 

Society Carbon sequestration 274 

Local population Non-monetised benefits 
 

Farmers Land purchase is part of the total investment costs  
 

Anglers Fish spwaning area 311 
   

All stakeholders 

together 

Net monetised benefit (+) or cost (-) 1,157 

 

A number of non-monetised items could further modify these results, but it is unlikely that 

they would represent such a high level of cost that would turn the current positive 
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expectations around, especially since non-monetised benefits substantially outnumber non-

monetised costs. 

The main cost type is the up-front investment cost (altogether HUF 5.3 billion) paid by the 

state1, while the main benefit is reduced flood risk (HUF 6 billion) enjoyed by and spread 

through society.  From a different perspective this is also a state benefit, since it reduces 

other types of flood defense costs of the state.  From the perspective of the state, the 

relocation of the dyke is a good investment, already justified by flood risk reduction alone. 

Looking at other stakeholders, society (in its numerous manifestations) will reap a wide 

variety of benefits, only part of which was possible to monetise, to some extent balanced by 

one type of cost, due to ending crop production. We can safely assume that for society as a 

whole, the project is advantageous. 

Part of the local population can benefit from enhanced opportunities for hunting, 

beekeeping, fishing and other activities, all in all, the changes are positive for them. 

Anglers, through their associations, – if in charge of taking care of the spawning grounds – 

will face a new annual expenditure, but in exchange they can substantially reduce their fish 

stock replenishment expenditures, overall enjoying a sizeable financial benefit. 

 

 

 

 

 

1 By state cost we mean the central budget and KÖTIVIZIG together 
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Figure 3 Financial impact by stakeholder groups 

 


