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Abstract: Any investment project requires an economic analysis. The main role of economic 

analysis is to design and select the projects that contribute to the welfare of a region or a 

country. Economic analysis is most useful when used early in the project cycle, for identify 

bad projects and bad projects components. If economic analysis is used at the end of the 

project cycle, it can only help in the decision of whether or not to proceed with a project. 

Economic analysis differs from financial analysis which evaluate a project only from the point 

of view of the owner of the investment. Economic analysis includes all social and 

environmental costs which were not taken into account by financial analysis. 

Transforming the market prices used in the financial analysis into accounting prices is 

achieved by using conversion factors affecting corrections costs or benefits as taxes or 

subsidies. 
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Introduction 

In this paper we aim to highlight the role and importance of economic analysis related to investment 

projects financed from European funds. Economic analysis is part of a more complex analysis, named 

cost-benefit analysis. Under European Union regulations cost-benefit analysis is required for major 

investment projects financed by the Cohesion Fund and European Regional Development Fund. Major 

projects are those projects that meet specific and indivisible tasks and whose total cost exceeds the 

value of: 

 25 million euro in environmental projects; 

 50 million euro in other sectors. 

 

1. General Considerations on Economic Analysis 

Economic analysis is the procedure for assessing the opportunity of a project by considering the 

benefits compared to the costs, both elements being considered economically. The economic analysis 

uses the same indicators as financial analysis, but unlike it has in considering other additional aspects 

such as: 

 Market influences; 

 Other external factors influences; 

 The social and environmental costs, etc. 

 

In the case of investment projects financed from European funds role of economic analysis is to ensure 

"that the project inputs are valued at their opportunity cost and project outputs to consumers' 

willingness to pay."[1] The opportunity cost of an investment project is not always equal to the 

financial cost and willingness to pay is not always correctly highlighted by market prices as they may 

be distorted or may be missing. 

 

Economic analysis is performed in terms of society. To determine the economic performance 

indicators we start from the cash flows of financial analysis and make a number of adjustments, such 

as: 

 Fiscal correction: deducted a number of indirect taxes (VAT), subsidies and pure transfer 

(payment of social security contributions). 

 Corrections for external effects: it is possible that the implementation of a project to have also 

external impacts that affect positively or negatively. These external effects occur without 

monetary compensation, and because of that they are not taken into account in financial 

analysis, they are going to be assessed and evaluated in the economic analysis. 
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 Transforming the market prices into accounting prices: besides fiscal and external influences, 

there may be other factors that influence the price like: monopoly, trade barriers etc. For this 

reason it is useful to use accounting prices in exchange of market prices. Accounting prices is 

calculated by applying conversion factors on financial prices. 

 

2. Stages of Economic Analysis 

According to the methodology established by the „Guide on the methodology for cost-benefit 

analysis”[2] of investment projects, economic analysis involves the following steps: 

 Transforming the market prices into accounting prices; 

 Monetization of uneconomic impacts; 

 Including additional indirect effects, if they are considered relevant; 

 Updating the estimated costs and benefits; 

 Calculation of economic performance indicators (economic net present value, economic rate 

of return and benefit/cost ratio). 

 

Transforming the market prices into accounting prices 

In the cost-benefit analysis the objective is to assess the social value of the investment project. There 

are situations where market prices are set by governments and do not reflect the social opportunity 

cost of the inputs and outputs. This stage should take into account in particular the following aspects: 

 distortion of shadow prices (shadow wage); 

 fiscal corrections. 

 

Distortion of shadow prices  

In the investment projects, labor factor has an essential contribution. Theoretically, wages reflect the 

social value of working time and effort, namely marginal value to society. In practice there may be 

some distortions. Wages may be an indicator of the distorted social opportunity cost of labor because 

the labor market is imperfect or because there are macroeconomic imbalances (high and persistent 

unemployment). 

 

In the major investment projects should be made a very careful analysis of their impact on 

employment because: 

 it is important to check the loss of jobs in other sectors as a result of the project; gross benefits 

of employment may overestimate the net impact; 

 there are situations in which an investment project lead to the preservation of jobs that 

otherwise would have been lost. In these situations it is necessary to analyze the structure of 

cost and competitiveness for “with the project” and “without project” scenarios. 

 in the case of projects financed by Structural Funds there are objectives related to particular 

targets of employment in case of target groups (eg young people, women, long-term 

unemployed etc.) 

 

Fiscal Corrections 

In financial analysis there are some items that can be regarded as transfers from one economic agent to 

another, without any economic impact. For example, a subsidy from the government for an investor is 

a pure transfer does not create economic value while being a benefit to the recipient. 

 

In order to correct these distortions it must be applied to a set of rules, like: 

 all input and output prices to be considered should not contain VAT and other indirect taxes: 

taxes are paid by consumers to the project, the project pays taxes to the goverment and the 

goverment make  the redistribution to consumers in the form of public spending; 

 prices of inputs, including labor, to be considered should include direct taxes: employee 

receives a wage from which tax are deducted, the tax being used by goverment for public 

services; 

 subsidies granted by the government for the project developer are pure transfers and they 

should not be taken into account when calculating income in economic analysis. 
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Monetization of uneconomic impacts 

At this stage, the assessment must be made for relevant project impacts to society, impacts that have 

no market value available. These potential effects should be identified, quantified and must be given a 

realistic monetary value. Usually monetization of uneconomic impacts is done by "willingness to pay" 

or long-term marginal cost. 

 

In environmental projects uneconomic impacts can be landscape and noise. For the landscape the 

impact assessment can be done by Environmental Landscape Feature model, a model that provides 

estimates of "willingness to pay" for certain characteristics of the area. For the noise the impact 

assessment involves sensitivity analysis to changes in real estate prices noise (noise sensitivity index). 

 

Including additional indirect effects 

Indirect effects refer to changes in price or quantity appearing on the secondary market. A distorted 

secondary market is a market where prices do not equal the marginal social cost of opportunity. The 

existence of taxes, subsidies, monopoly power and externalities are the main cause of market 

distortion. 

 

These effects can be positive or negative depending on the sign of the distortion on the secondary 

market and depending elasticity of goods on the secondary market. 

 

In conclusion, the indirect effects must be taken into account in the analysis only when the size of the 

distortion is sufficiently relevant and measurable, while in generally a good use of shadow prices and 

good monetization of externalities are usually sufficient to account indirect effects. 

  

Updating the estimated costs and benefits 

The costs and benefits that occur at different times of investment should be updated. In the projects of 

economic discount rate is called the social discount rate. This rate reflects the social vision of how 

future benefits and costs should be evaluated from the present. Social discount rate may be different 

from financial discount rate when the stock market is inefficient. 

 

For the funding period 2007-2013, the European Commission proposed the use of two social rates of 

reference: 5.5% for cohesion countries and 3.5% for others countries. 

 

Calculation of economic performance indicators 

In the economic analysis, after correcting distortion of price/wage and after choosing a social discount 

rate is necessary to calculate a series of indicators of economic performance. The indicators used in 

the economic analysis are: 

 economic net present value (ENPV) - the difference between the discounted total social 

benefits and costs; 

 economic rate of rentability (ERR) - which produce zero net present economic value; 

 ratio between updated benefits and costs. 

 

In the cost-benefit analysis, which is done for major investment projects, the economic net present 

value is considered the main reference for economic performance. 

 

Depending on the values recorded by these economic indicators, investment projects financed from 

EU funds can be approved or not. As a general rule, an investment project with an economic rate of 

return lower than the discount rate social or with a negative economic net present value should be 

rejected. It is considered that such a project consumes too many social resources to obtain modest 

benefits. 

 

There are some exceptions regarding the financing of investment projects that have a negative net 

present economic value. Thus it may be accepted to finance those projects that generate significant 

non-financial benefits (projects for biodiversity conservation, heritage sites, landscapes etc.) 
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3. Study Case for an Economic Analysis Investment Projects  

Financed from European Funds 

For a better understanding of the methodology used in the financial analysis we present these types of 

calculations for a major investment project which was funded by the Sectoral Operational Programme 

Environment, Priority 1 "Improving the quality and access to water infrastructure, wastewater, by 

providing water/sewer in most urban areas." 

 

The project is located in Neamt County, in the North-Eastern region of Romania, having a total 

surface of 5,896 km². The project considers investments for the following agglomerations (population 

in 2008): 

 Piatra Neamt with a total population of 112,096 inhabitants; 

 Bicaz with a total population of 7,543 inhabitants; 

 Sabaoani with a population of 10,198 inhabitants; 

 Targu Neamt with a population of 24,988 inhabitants; 

 Roman with a population of 70,092 inhabitants; 

 Savinesti-Roznov with a population of 14,355 inhabitants. 

 

The beneficiary of the Project is the regional operator (ROC) from Neamt County, County Company 

Apa Serv Neamt. 

 

The general objective of the project is to provide a local strategy for the development of the water and 

wastewater sector in order to comply with the general targets negotiated by Romania in the accession 

and post-accession framework. 

 

The main objectives of the project are: 

 To ensure compliance with the national and EU legislation within the transition 

 periods agreed between Romania and EU for environmental sector: Objective 1 - 

Implementation of the EU Directive 91/271/CEE (transposed into national legislation by 

NTPA 011/2002) regarding collection and treatment of the urban wastewater within the 

county of Neamt and to avoid discharge of untreated urban wastewater into natural body 

rivers; Objective 2 - Compliance with EU Directive 98/83/EC on the quality of water intended 

for human consumption transposed into national legislation by the Law 458/2002 on drinking 

water quality amended by Law 311/2004; 

 To ensure an optimal utilization of the EU funds; 

 To assist the project promoters in developing local capacity for future project development; 

 To define a long term phased investment program. 

 

The project is targeting the rehabilitation and extension of existing water and wastewater infrastructure 

in order to achieve the fulfilment of the objectives of the Priority Axis 1.  

 

The project consists of the rehabilitation and extension of the water supply and sewerage systems in 

Neamt County. The project consists of a mix of investment component for each urban area. 

 

The investment costs are separately estimated and stated for each agglomeration. The estimated 

investment costs contain primarily the Project investment cost to be implemented during the period 

2010 to 2013 (part of the Long Term investment plan) and in addition replacement cost and additional 

investment cost as required up to the design horizon 2039. 

 

In order to select the most appropriate options for each investment component a detailed option 

analysis was conducted. Several specific options have been considered for each location of the works. 

Where, more detailed option analysis was required, this was performed using investment and 

operating costs analyses (including a financial analysis of options). 

 

The estimate of the project investment cost actually to be spent at the time of implementation has to 

take into account the anticipated price increases (inflation) according to the macroeconomic scenario. 
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Table no. 1 Investment Costs in Constant and Current Prices (Amounts in Euro) 

Investment in 

constant prices 
Total 2009 2010 2011 2012 2013 

Water activity 16,670,161 - 2,500,524 5,001,048 5,834,556 3,334,032 

Wastewater activity 79,987,491 - 11,998,124 23,996,247 27,995,622 15,997,498 

Total 96,657,653 - 14,498,648 28,997,296 33,830,178 19,331,531 

Investment in 

current prices             

Water activity 18,570,624 - 2,657,002 5,484,052 6,577,206 3,852,364 

Wastewater activity 89,106,376 - 12,748,942 26,313,817 31,559,038 18,484,579 

Total 107,677,000 - 15,405,944 31,797,869 38,136,244 22,336,943 

  

Adjustment factor 

water 11.40% 2.66% 6.26% 9.66% 12.73% 15.55% 

Adjustment factor 

wastewater 11.40% 2.66% 6.26% 9.66% 12.73% 15.55% 

Average 

adjustments factor 11.40% 2.66% 6.26% 9.66% 12.73% 15.55% 

  

The economic analysis for this project is based on the following assumptions: 

 The period for the economic evaluation is 2010 to 2039; 

 The base year for evaluation is 2010, the first year of project implementation; 

 All cost and benefit figures are stated in constant prices; 

 Discount rate used for calculation of NPV is 5.5%. 

 

The cost components considered in the economic evaluation are: 

 Projects investment cost; 

 Replacement cost; 

 Project OM&A cost; 

 CO2 emissions. 

 

Within the economic evaluation for this project there is only one conversion factor applied. It is a 

conversion factor for labor cost, used to eclude the transfer payments included in labor cost (such as 

taxes and social security payments) and to establish a shadow price for labor considering 

unemployment. 

 

The calculation relation for this conversion factor is: 

SW  = FW*(1-u)*(1-t) 

where: 

  SW – the shadow wage; 

  FW – the financial (market) wage; 

  u – the regional unemployment rate; 

  t – the rate of social security payments and relevant taxes. 

 

This conversion factor is applied for all costs with a labor component for each year of evaluation 

period. 

 

For this project, the estimated taxes and transfers on the labor components are 44.44% of labor cost. 

The unemployment rate in Neamt County in 2009 was about 8%. Starting from these informations, the 

conversion factor is: 

 

(1-8%) * (1- 44.44%) = 51.13% 

 

 

 

 



89 

Table no. 2 Shadow Price for Labor 

Employers contribution as % of gross salaries 28.0% 

Employers contribution included 21.88% 

Employees contribution included 22.54% 

Total taxes 44.44% 

Unemployment rate 8.0% 

Conversion factor 51.13% 

  

In order to transfer financial cost into economic cost the labor cost components have to be multiplied 

by a factor of 51.13%. 

 
Table no. 3 Correction of Investments 

  2009 2010 2011 2012 2013 

Investment related to the 

project EUR             -     14,498,648     28,997,296     33,830,178     19,331,531  

of which labour (15%) EUR             -       2,174,797       4,349,594       5,074,527       2,899,730  

Shadow labour costs EUR             -       1,112,052       2,224,104       2,594,788       1,482,736  

Total investment corrected EUR             -     13,435,903     26,871,806     31,350,440     17,914,537  

 

In the terms of externalities, in the project were identified 2 negative items: 

 CO2 emissions generated by sludge digestion; 

 Transport of sludge to agricultural field or landfill. 

 

CO2 emissions generated by sludge digestion 

In this project, for calculating the CO2 emissions generated by sludge digestion the following 

assumptions were used: 

 Specific gas production (in l/kg org DS) – 450 

 Share of CO2 in digestor gas output – 28% 

 Specific mass CO2 (in kg/m3) – 1,976 

 The value that were used to monetize the emissions of CO2 by the project are in line with 

latest EIB energy price scenario, going from 25 euro per tonne of CO2 until 2010, and that 

assuming a gradual increase to 45 euro per tonne until 2030. 

 

Considering a discount rate of 5.5% and the period of analysis 2009-2039, the NPV of CO2 emissions 

are 516,242 euro. 
Table no. 4 CO2 Emissions Calculation 
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Yearly CO2 Production (in t/year) 

out of which:  514 514 1,105 1,103 1,073  

Piatra Neamt       514 514 505 504 488  

Bicaz    47 47 48  

Sabaoani    67 67 67  

Targu Neamt    157 157 152  

Roman    329 329 318  

Value of CO2 (Euro/tone) 25 28 29 39 40 45 45 

Total value (Euro/year)  14,381 14,894 43,092 44,117 48,287 - 

NPV (Euro) 489,328 
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Transport of sludge to landfill 

In calculating the CO2 emissions generated by the transport the following assumptions were used: 

 Yearly dehydrateted sludge production (in m3/a) – specific for each WWTP 

 Volume capacity of transport vehicle (in m3) – 15 

 Average simple distance to agricultural field (in km) – specific for each WWTP 

 Diesel consumption (in l/100km) – 25 

 Specific CO2 emission (in g/l diesel) – 2660 

 The value that were used to monetize the emissions of CO2 by the project are in line with the 

latest EIB energy scenario, going from 25 euro per tonne of CO2 until 2010, and that assuming 

a gradual increase to 45 euro per tonne until 2030. 

 

Considering a discount rate of 5.5% and the period of analysis 2009-2039, the NPV of the CO2 

emissions are 2,265 euro. 
 

Table no. 5 Transport of Sludge Landfill for Piatra Neamt Agglomeration 
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Yearly Dehydrated Sludge Production (in m3/a)  1963 2009 2075 2071 1994 1994 

Volume capacity of transport vehicle (in m3) 15 15 15 15 15 15 15 

Simple Distance WWTP - Sanitary Landfill (in km) 16 16 16 16 16 16 16 

Average simple distance to agricultural fields (in km) 0 0 0 0 0 0 0 

Share of disposal in agriculture (in %) 0% 0% 0% 0% 0% 0% 0% 

Total transport distance (in km/a) 0 4,082 4,178 4,317 4,308 4,148 4,148 

Diesel Consumption (in l/100 km) 25 25 25 25 25 25 25 

Specific CO2 emission (in g/l Diesel) 2,660 2,660 2,660 2,660 2,660 2,660 2,660 

Yearly CO2 Production (in t/a) 0 3 3 3 3 3 3 

 
Table no. 6 Transport of Sludge Landfill for All Agglomeration 
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Yearly CO2 Production (in t/year) out of which:  3 5 5 5 5 5 

Piatra Neamt  3 3 3 3 3 3 

Bicaz  - - 0 0 0 0 

Sabaoani  - 0 0 0 0 0 

Targu Neamt  - 0 0 0 0 0 

Roman  - 2 2 2 2 2 

Value of CO2 (Euro/tone) 26 28 29 39 40 45 45 

Total value (Euro/year) - 76 144 213 218 237 237 

NPV (Euro) 2,265 

 

In order to determine the economic benefits, a comparison of the situation with and without project 

has been carried out for the pertinent aspects. The comparison of “without project” and “with project” 

scenarios differs from the comparison of the situations “before” and “after” the project, as the latter 

does not describe the situation witch would prevail if the project was not undertaken. 

 

For highlight differences between “without project” and “with project” scenarios we present the 

information resulting from economic analysis for years 2014, 2024, 2034: 

 

 



91 

Table no. 7 Comparison Between “Without Project” and “With Project” Scenarios 

 

2014 2024 2034 

"with" "without" "with" "without" "with" "without" 

Financial O&M costs euro 12,404,769 10,337,037 15,813,584 13,570,489 20,326,649 17,761,723 

Labour costs (gross 

salaries+employers 

contributions) euro 3,938,958 3,957,373 6,181,447 6,210,346 9,508,130 9,552,581 

Employers 

contribution as % of 

gross salaries (%) 28.0% 28.0% 28.0% 28.0% 28.0% 28.0% 

Employers 

contribution included (%) 21.9% 21.9% 21.9% 21.9% 21.9% 21.9% 

Employees 

contribution included (%) 22.5% 22.5% 22.5% 22.5% 22.5% 22.5% 

Total taxes (%) 44.4% 44.4% 44.4% 44.4% 44.4% 44.4% 

Unemployment rate (%) 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 

Labour costs 

corrected with 

shadow wage euro 2,014,131 2,023,547 3,160,796 3,175,573 4,861,849 4,884,579 

 

The estimation of the project economic benefits involves the identification of the project benefits, 

witch can be classified into the following three main categories: 

a. Benefits from improved access to drinking water, which translates into more water of adequate 

quality sold to the customers, either through increase of the coverage of the water supply 

service or to increase in individual consumption due to the improvement of the quality of the 

service. 

b. Benefits from improved quality of bathing and other surface waters, which translates into an 

improvement in the overall conditions of water bodies in the project area as a result of 

pollution prevention. 

c. Resource cost savings: 

 For the customers, which take place when the customers does not longer need to rely on 

private wells, private pumps, septic tanks, and does no longer have to buy bottled water; 

 For the operator, through the optimization of the system which allows for a reduced 

resource depletion through water abstraction as well as a reduction in emissions related to 

energy savings. 

 

The individual benefits of the project are present in the next table: 

 
Table no. 8 Project Unitary Benefits According to CBA Guide 

Type Base for calculation Monetary value 

Access to drinking water 

Number of households in 

project service area 148 euro/household/year (2008 value) 

Improvement of water bodies (use 

value) 

number of people living in 

the project service area 20.4 euro/person/year (2008 value) 

Improvement of water bodies (non 

use value) 

Number of households in 

project service area 

0.004-0.011 euro/household/year/KM 

river 

Cost savings to customers - private 

well 

Number of households 

newly connected 315 euro/household/year 

Cost savings to customers - sewage 

disposal 

Number of households 

newly connected 348 euro/household/year 

Cost savings to operator - water 

abstraction 

Incremental water savings 

(in m3) 

Water abstraction fee (National 

Company “Romanian Waters”) 

Cost savings to operator - energy 

consumption 

CO2 emission savings (in 

tonnes) 

From 25 euro/tonne in 2010 to 45 

euro/tonne in 2030 

 

The assessment of the economic viability of the project is based on the assumptions outlined above 

and the anticipated project benefits as outlined in the previous table. 
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Table no. 9 Economic Analysis for the Project 

Project cost (Euro) 2013 2024 2039 Total 

Resulting overall economic capital costs -17,914,537 0 0 -82,864,427 

Incremental economic operation cost for water 

&wastewater -1,974,029 -2,257,217 -2,855,436 -28,680,826 

CO2 emissions -15,561 -45,362 -237 -518,897 

Overall economic project cost -19,904,127 -2,302,578 -2,855,673 -112,064,150 

Project Benefits (Euro)         

Access to drinking water 0 12,782,504 12,716,582 140,606,040 

Improvement of water bodies (use value) 0 9,088,626 16,670,483 102,071,773 

Improvement of water bodies (non use value) 0 26,916 51,082 303,589 

Cost saving to customers  - private well 195,546 195,546 195,546 2,656,658 

Cost saving to customers  - sewage disposal 3,899,106 5,157,359 5,157,359 63,536,824 

Cost saving to operator water abstraction 13,743 21,846 41,198 273,934 

Cost saving to operator - energy consumption 129,963 177,616 194,944 2,084,165 

Total benefits 4,238,358 27,450,413 35,027,194 311,532,983 

Net benefits (Euro) -15,665,769 25,147,834 32,171,522 199,468,833 

 

The economic analysis of the project aims the calculation of some economic indicators. For this 

project the values of indicators are: 

 ERR (Economic Rate of Rentability) – 20.53%; 

 ENPV (Economic Net Present value) – 199.5 million euro; 

 Benefit/Cost ratio – 2.78. 

 

Conclusions 

Given the results of these indicators, this project shows satisfactory economic indicators with 

economic benefits significantly exceeding economic cost. Considering that the recorded value of 

Economic Rate of Rentability is higher than the discount rate social, this project was accepted to be 

financed from EU funds. 
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