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1 Introduction
Based on an agreement under Partners for Roads between the Dutch Ministry of Transport, Public Works and Water Management (Rijkswaterstaat) and Latvian State Roads (LSR), an assistance activity was started on the issues concerning socio-economic cost benefit analysis (CBA). In the past years several economical feasibility studies have been performed on different road sections. Each CBA showed different results. It was unclear if these different results were obtained due to a difference in the approach or because the road projects were fundamentally different. Within the frame of the Partners for Roads cooperation project a CBA expert was asked to study a number of these projects and to discuss this matter with Latvian State Roads experts. 

This paper describes the issues that were dealt with. Also it contains comments on the different analyses and offers an initial quick-scan of the compatibility of the results. A visit was carried out by the expert, during which a kick-off meeting was held with LSR staff in order to discuss and take stock of the available material and state more precisely what the aim of the assistance should be.

After this kick-off meeting the expert studied the CBAs in further detail. A report with the most important findings was submitted later to Latvian State Roads and Rijkswaterstaat. In the following chapters this process is described. Chapter 3 describes the kick-off meeting that was held. Chapter 4 gives a more detailed description of the three study objectives. Chapter 4 also contains an initial quick-scan of the compatibility of the results. In chapter 5 more generic information is given concerning the EC context. In the last chapter conclusions and recommendations are presented.

Partners for Roads is grateful to Latvian State Roads for making the material available on which this study could be performed.
2 Latvian state roads: tasks and organization

Road Administrations are responsible for the management of an extremely valuable public asset: the National Road Infrastructure. They are expected to invest in investment and maintenance funding in a way that returns maximum benefit to road users and the communities that they serve.

Currently, Latvian State Roads is facing a challenging task. Since accession the possibilities for EC co-funding of road projects for the Cohesion Fund and the Structural Funds have increased dramatically. However, in order to benefit from EC co-funding, a lot of work has to be put into prioritizing projects and preparing applications for co-funding. As a result of these changes, more managers will be needed as well as more staff with financial backgrounds and more engineers that are familiar with EU grant funds. Such changes require new knowledge, procedures, programming methods, etc. For this reason Latvian State Roads is currently looking for more qualified personnel, in order to be able to cope with the increased workload.

Latvian State Roads performs the management of the state road network, administration of the State Road Fund and organisation of public procurement in order to provide the public with a profitable, durable, safe and environmentally friendly state road network. The maintenance and development of parish and company and household roads is also supervised. Since October 26th, 2004, the Latvian State Roads has been a State Joint Stock Company that operates according to Company Statutes and the Agreement “On Road Sector Management”, signed by its main client – the Ministry of Transport of the Republic of Latvia.

The State Joint Stock Company “Latvian State Roads” is owned 100% by the state. The shares are managed by the Ministry of Transport of the Republic of Latvia. State Joint Stock Company “Latvian State Roads” is the legal successor of the former Latvian Road Administration and now fulfills the same road administration and management functions. The State Joint Stock Company “Latvian State Roads” consists of the following divisions:

· Technical Division: prepares and improves the strategy for state road network preservation and development, organises and controls road network designing, performs state road network accounting, registration, management and protection, orders and manages the preparation of draft state road network standards and technical specifications, maintains and improves the register of state and municipal roads.
· Production Division: organises the procurement for state needs in the road network, manages road construction, performs road reconstruction, performs construction and repair works, performs tests on road construction materials, and also controls the compliance of constructed road parameters with the set standards.

· Traffic Organisation Division: plans, organises, manages and supervises traffic organisation and traffic safety in the state road network, compiles and maintains the road accident database, analyses of road traffic accidents, in particular, accidents caused by poor road conditions and determines “black spots” on these roads.

· Road Maintenance Division: prepares and implements routine maintenance programmes, prepares and performs the procurement of routine maintenance for state roads and hydro technical structures, controls the execution of state road routine maintenance, performs state road network management and protection, supervises the construction, reconstruction and repairs of municipal, company and household roads.


Tasks of the Latvian State Roads are to:

· implement the counting, registration, management and protection of state roads;

· prepare the strategy for state road network preservation and development;

· administer the state road financing;

· organise public procurement in the road sector;

· organise and control road network design, construction, repairs and maintenance;

· prepare legal acts of the branch and control their implementation;

· co-ordinate traffic safety organisation on roads;

· supervise the construction, maintenance and protection of parish, company and household roads.

Additional tasks of the Latvian State Roads are:

· consulting and services in the road sector;

· organisation of training, seminars and conferences;

· business activities for better implementation of targets and tasks set in the Statutes.
3 Kick-off meeting

A first kick-off meeting took place on October 25th, 2005 between Mr Raivis Sirmelis and Ms Christine Malnaca of Latvian State Roads and Mr Rob de Leeuw van Weenen of NEA Transport Research and Training. During this meeting an overview of the issues was given: currently in Latvia there are different opinions about cost-benefit analysis. This can best be illustrated by a number of CBAs that have been executed recently in the past. 
The following studies are mentioned:

· Construction of E22 Section Riga (Tinuzi) to Kokneze, Latvia (Dual Option), Economic Appraisal Report, August 2005 (Celuprojects, in cooperation with Halcrow Group Ltd)

· Improvements of the TEN Road Network in Latvia, Project II, Part IV, Feasibility Study, September 2004 (Projects Tris Ltd, Konsorts Ltd)

· Improvement of the TEN Road Project – Lot 2, A10 Riga Ventspils, section Sloka-Tukums, Draft Feasibility Study, September 2005 (SPI-Ventspils, Schüssler-Plan, COWI)

The reports of these studies have been made available by Latvian State Roads. The aforementioned CBAs deal with different road infrastructure projects. The outcomes of the CBAs tend to be quite different: the investment did not prove feasible in all cases. This could of course be due to the fact that the projects are fundamentally different, but there is also a feeling that a different valuation of the effects could play a role. Secondly, the different analyses did not take the environmental effects into account. However, at a number of locations, some benefits for the environment are to be expected. Although it is not possible within the limited time frame to evaluate the CBAs in great detail, it is agreed that a quick-scan will be performed. The quick-scan should lead to an indicative answer to the abovementioned conjectures whether the CBA results may differ because of the use of different parameters. Furthermore, the quick-scan could identify possible questions that surpass the OJA task that will be elaborated on in a follow-up activity.

Following the initial analysis of the CBA reports in the following sections an inventory will be made of the most important characteristics of every project. Attention will be paid to important parameters such as: construction costs, estimated traffic growth rates, discount rates, economic lifespan of the project, VoT of users, accident costs, sensitivity and risk analysis, etc.

4 Detailed analysis of CBA reports of different projects

4.1 Construction of the E22 Section Riga, Economic Appraisal Report

The project is a key element of the overall strategy for upgrading and improving the Latvian State Main road A6 Riga- Daugavpils- Kraslava- Belarus Border. The section of the A6 Riga Koknese is part of the European road E22 and also part of the East-West corridor Liepaja/ Ventspils- Riga- Jekabils- Rezekne- Russian border (Terehova), which is included in the TEN network as a Liepaja/Ventspils port link to Pan European Corridors I and IX.

In this CBA, also known as the “Halcrow” study, the characteristic costs and benefits of two alternative road networks are compared: the so called “do minimum” and the “do something” alternative. The benefits are defined according to journey time savings, reductions in vehicle operation costs and also reductions in the number of accidents. The costs consist of those associated with the construction of the proposed scheme, as well as the maintenance costs for both the new road and the existing road. 

The “do minimum” scenario is the existing road network and the “do something” scenario consists of the road network with the proposed scheme in place. Traffic flows assigned to each of these networks calculate the discounted costs for each scenario over a 20-year economic lifespan period. The discount rate that has been applied is 5% (derived from the EC Guide to Cost-Benefit Analysis, also see chapter 3)

The construction costs are estimated at approximately 234 million euros. The total yearly extra maintenance costs have been estimated at about 825,000 euros. The proportion of the maintenance costs compared to the construction costs is about 0,825 / 234 = 0,35%. This figure lies within the range of figures that can also be found in other CBA studies. Value added tax (VAT) is completely excluded from the assessment.

In terms of traffic levels the AADT traffic flows on the A6 between the A4 junction and Koknese range between approximately 6,500 vehicles at its eastern end and up to approximately 15,000 vehicles at its western end. AADT flows on the Latgale are considerably less, ranging between 550 vehicles at its eastern end and up to approximately 1,800 vehicles west of Tinuzi.

The traffic growth scheme is an important parameter in the analysis. The scheme that has been applied is as follows:

	Period
	Traffic growth (%)

	2003 – 2015
	7

	2015 – 2020
	5

	2020 – 2029
	3,5

	2025 – 2029
	2


The growth rate is especially high in the beginning compared to West-European countries. Currently the Latvian economy is one of the fastest growing economies in the EU. The larger part of this growth is due to the fact that Latvia is catching up with the “old” EU member states. As there is quite a strong relationship between economic growth in a country and the growth of mobility it is to be expected that, especially during the years of catching up with the “old” EU, the traffic growth will be quite spectacular. During the later years of the economic lifespan of the alternative studies, this growth will level out. It must be remarked that the reference given for the data (Celuprojects) could not be verified.

Concerning the number of the vehicles on the road, the following figures have been used: passenger cars 70,4%, public service (busses, etc) 14 %, the rest being goods vehicles. The value of time of the road users is determined according to the following scheme:

	User and motive
	VoT
	Vehicle occupancy

	Cars (working)
	4,46 Lats/h is about € 3
	1,5

	Cars (not working)
	0,64 Lats/h is about € 0,4
	1,5

	Lorries
	2,26 Lats/h is about € 1,5
	1,2


Regarding the accident costs, the social costs of fatal injuries have been estimated at € 326 k. 

The actual calculations that have been performed were not included in the report. To make the calculations, use has been made of the UK program COBA 11. It is not exactly known how this model actually performs the calculations. However, it is not unrealistic to assume that the method used will not differ much from the way CBAs are worked out when a tailor-made spreadsheet is developed. The resulting net present value is positive, with a value in Euros of about 44 million.

Some basic sensitivity tests were performed in the study, however, a risk analysis was not performed and environmental effects were not taken into account.
4.2 Improvements of the TEN Road Network in Latvia, Project II, Part IV, feasibility study

This study, also known as the COWI CBA, deals with the improvements of the TEN Road Network in Latvia, Project II, part IV. 
Next to a socio-economic analysis, it also consists of a financial analysis. The design of the project consists of the following elements:

· Bridge across the river Kekava on the road A5 Riga bypass;

· Overpass on the road A5 Riga bypass over the road A8 Riga-Jelgava;

· Overpass on the road A5 Riga bypass over the railroad Riga-Jelgava;

· Overpass on the road A5 Riga bypass over the road V13 Tirigaine-Oliane.

A base variant and an investment variant are discerned. In the base variant the situation with the current bridge and overpasses is preserved and the routine maintenance and periodic maintenance works are performed. In the investment variant relevant investments are made to reconstruct overpasses and to build a new bridge. The necessary total investment for implementation of the investment variant constitutes 3,08 million euros (ex VAT). Maintenance costs are about 27,000 euros per year. The proportion of the maintenance costs when compared to the construction costs is about 0,027 / 3,08 = 0,8%. This figure lies within the range of figures that can also be found in other CBA studies. The inclusion of the bridge and the overpasses possibly makes the proportion bigger than in the case of the Halcrow study.

Traffic flows assigned to each of these networks calculates the discounted costs for each scenario over a 21-year economic lifespan period. Also, the discount rate that has been applied in this study is 5%.

The current traffic analysis looks more thorough than in the previous Halcrow study. A specific relation is made between growth, economic development and transport. It can be remarked that many factors determine the traffic development within a longer period. Increase/decrease of population, increase of personal income that would allow the purchase of vehicles or would create preconditions for travelling, frequency of motor vehicle use and other factors are of great importance. Traffic development of heavy vehicles is influenced relevantly by political, economic and environmental planning development in the country. 

The following forecast macroeconomic indicators are used in the analysis:

	Indicator (%)
	2004
	2005
	2006-2010
	2010-2030

	Increase of GDP at constant prices
	6.7
	6.7
	6.5
	5.5

	CPI
	4.5
	3.7
	2.5
	2.0

	Income of households at constant prices
	5.7
	5.7
	5.5
	5.0

	Population change
	-3.5
	-3.5
	-5.8
	-7.9 to -12.3


This data originates from the Latvian Ministry of Finance (Macroeconomic assumptions in developing project applications financed from the Cohesion Fund). Note that although there is considerable economic growth, the population of Latvia is decreasing. This has a negative effect on the economic growth. Because of the net economic growth, mobility will also increase over the years. 

To monetize the effect of the difference between the base variant and the investment variant, the effects of traffic safety, based on the decrease of traffic accidents due to the development. are calculated. After a closer analysis of the cause of the accidents on the A5 road it is postulated that the improvement of the geometrical parameters of the road will lead to a decrease of the number of road traffic accidents caused by inappropriate choice of speed. 

To determine the maintenance costs at the beginning of the calculation period use is made of the Latvian Road Administration “Catalogue of Unit Costs for Economic Evaluation of Costs and Benefits of Road Projects” (2002), where routine and periodic maintenance costs are given in fixed prices from 2002. It is assumed that the periodic maintenance of the bridge and overpasses is performed once every 12 years, in the same way in the base and in the investment variants. 

Estimated time values of road users are slightly different from the values that have been used in the Halcrow study. About the same values seem to have been applied but there are no references and the figures used for the transport of goods are different.

Relatively the same accident cost values have also been applied. The socio-economic cost of a casualty is estimated at about € 240,000 (2000) to 350,000 (2002). To estimate the impact of the investment variant on the amount of traffic accidents the method of traffic safety coefficients is used. This method is based on sudden changes in speed and further described in the aforementioned “Catalogue”. The study is not clear about the actual impact in terms of fatalities averted. Nevertheless, the net benefits are estimated at about € 21.7 million. 

Calculations show that for an economic life that exceeds 2020, the net present value of the investment variant is positive. For an economic life of 21 years, the net present value amounts to €519-577 million (different values are mentioned). This is a remarkably high figure compared to the investment costs (internal rate of return of about 50%). For the larger part, vehicle maintenance costs are responsible for this high net present value (to a lesser extent also VoT and traffic accidents). In order to find out the reason for this high net present value, the detailed calculations have been studied. From the spreadsheet in the annex of the COWI study we see that although the development of the traffic volume shows a smooth incline, the calculated values for vehicle maintenance costs, VoT and traffic accidents show a discontinuity from 2019 to 2020. 

Some basic sensitivity tests have been performed (changes in discount rate, traffic volume, investment costs, maintenance costs, vehicle maintenance, VoT, road traffic accidents). In the study no risk analysis has been performed. Just as in the Halcrow study, environmental effects are not taken into account. 

4.3 Improvements of the TEN Road Network, Project II, Lot II, draft feasibility study
Project Lot 2 Riga-Ventspils (the main state motorway A10 (E22)) is situated in Riga and the Tukoms regions and crosses over four communities (Jurmala city, Saka community, Smarde community and Slampe community), as well as the Kemeri National Park Territory. The objective of the study is included in the Transeuropean Transport Network and belongs to the projects that are in the planning to be joined with the EC Integrated Funds finances. As a part of the required documents that are necessary to apply for EC co-financing a CBA has been executed by the consortium SPI-Ventspils, Schüssler-Plan and COWI. In the following part of this document this study will be referred to as COWI 2. 

The purpose of the economic evaluation is to analyse the economic consequences of the proposed road investment through comparison of a so-called “investment alternative” with a so-called “base alternative” within a 25-year time horizon. All costs and benefits included in the economic evaluation are expressed in factor costs by correcting market prices for VAT, taxes, duties and other transfer payments such as subsidies. A discount rate of 5% is applied. 

The total estimated investment costs amount to € 43.6 million. The net maintenance effect is even positive! By constructing the project some money is saved on the maintenance (the reference case would need a severe rehabilitation).

The traffic forecast is based on the future growth of the GDP, the relation between the GDP and car ownership and saturation levels. Several scenarios concerning the development of future traffic levels are shown. One traffic growth scenario is based on the forecasts performed by Dr Dzenis (but no further reference is given). Dr Dzenis has prepared a traffic forecast for Latvia based on a comparison with the development in car ownership in Western Europe during 1981-1993. This model was previously accepted by the Latvian Road Administration. This traffic level growth scenario is considered by COWI to be on the pessimistic side. COWI therefore introduces a growth scenario that is based on an evaluation of historic development in economic growth and car ownership in a number of different countries. The forecasts are based on a model developed by COWI. The scenarios show the following growth of traffic over the years:

	Scenario
	2004-2008 (%)
	2009-2013(%)
	2014-2018(%)
	2019-2028(%)

	Low
	3.4
	1.9
	0.8
	0.4

	Medium (COWI)
	6.0
	3.7
	2.5
	1.2

	High
	7.4
	4.6
	2.6
	1.6


The economic evaluation is based on the medium traffic growth forecast. The high scenario is similar to the growth scenario that has been used in the Halcrow study. The proportion of passenger cars is comparable with the one that is used in the Halcrow study. The proportion of trucks is higher (30 % compared to 15 %), contrary to public transport. The CBA study includes investment costs, maintenance costs and travel time saving. The model HDM4 is applied in order to simulate the effect of different road conditions and maintenance strategies. Also vehicle costs and the impact of the project on the reduction of accidents are taken from HDM4. However, although it is difficult to penetrate the HDM4 “black box”, the figures used seem to be of the same magnitude as in the other studies. The value of accidents is not corrected for GDP growth. As GDP would be higher through the years, the damage done to the society because of a fatal accident would increase likewise, according to the same train of thought. The socio-economic costs of one fatality are estimated at € 372.000.
Value of goods and environmental costs and benefits are not taken into account. Car passenger VoT is somewhat higher compared to the other studies. Time value of road users increases with GDP . This is a question for further discussion: is this assumption correct or does this value have to be corrected for inflationary effects? In general, the references are dealt with in a rather careless way. In the time value table there is a different reference given. 

The total outcome of the calculations however, shows a negative NPV. The maintenance benefits are higher here (positive) than compared to the Halcrow study. The values used for the VoC are about the same, just as the accident costs. There are quite lower travel time savings than compared to the Halcrow study, still the travel time savings contribute to most of the benefits. Only by increasing the travel time value by about 25% does the NPV turn positive. A higher traffic growth scenario (comparable to the one in the Halcrow study) would probably fill the gap between this study and the Halcrow study for a large part.

Some basic sensitivity tests were performed (changes in investment costs, maintenance costs, VOC, VoT, road traffic accidents). No rist analysis has been performed in this study. Again, just as in the Halcrow study, environmental effects are not taken into account. 
5 CBA and the EC context

5.1 General

Cost-benefit analysis (CBA) of investment projects is explicitly required by the new EU Regulations for Structural Funds (SF) and the Cohesion Fund (CF), for projects with a budget over respectively, 50 MEuro, 10 MEuro. 

The applicant has the responsibility to supply the required information but the Commission should verify that the information provided is consistent, complete and of a sufficient quality to assess the appraisal; otherwise the Commission should ask for additional information. While Member States are responsible for the prior appraisal, the EU Commission has to evaluate the quality of this appraisal in order to admit the project proposal to the co-financing and to determine the co-financing rate. Many differences occur between infrastructure and productive investments; many differences also occur between regions and countries, between different theories and methodologies of evaluation.

	SF: Art. 26 reg. 1260/99: “During the implementation of assistance, where a Member State or managing authority envisages the Funds contributing to a major project, it shall inform the Commission in advance, and provide the following information: 

a) the body to be responsible for implementation; 

b) the nature of the investment and a description of it, its financial volume and location; c) the timetable for implementing the project; 

d) cost-benefit analysis including financial costs and benefit, a risk assessment and information on the economic viability of the project; e) plus: - in the case of investments in infrastructure: the analysis of the costs and the socio-economic benefits of the project, including an indication of the anticipated rate of use, the foreseeable impact on the development or conversion of the region concerned, and the application of Community rules on public contracting;

- in the case of investment in production facilities: the analysis of the market prospects in the sector concerned and the anticipated return on the project; 

f) the direct and indirect effects on the employment situation, as far as possible in the Community; 

g) information allowing an evaluation to be made of the environmental impact and the implementation of the precautionary principles and the principle that preventive action should be taken, that environmental damage should as a priority be rectified at source and that the polluter should pay and compliance with the Community rules on the environment; 

h) information needed to assess compliance with competition rules, inter alias rules on State aids; 

i) an indication of the influence of the contribution of the Funds on whether the project will be implemented; 

j) the financing plan and the total financial resources expected from the contribution of the Funds and any other sources of Community finance.


Despite these differences most of the projects have some aspects in common and their appraisal should be expressed in a common language. Besides general methodological aspects, this verification of costs and benefits is a useful tool to stimulate dialogues between partners, Member States and the Commission, project proposers, officials and consultants: a supporting tool for collective decision process. It is also a tool to make procedures more transparent for project selection and financing decisions.

Community regulations indicate which information must be contained in the application form for the purposes of an effective evaluation on the part of the Commission. Article 26 of reg. 1260/99 stipulates its own rules for the submission of the request for co-financing of major projects. It asks for a cost-benefit analysis, a risk analysis, an evaluation of the environmental impact (and the application of the Polluter Pays Principle) as well as the impact on equal opportunities and on employment. The requirements for co-funding from the Cohesion Fund are similar (CF: Art. 10(4) cons. reg. 1164/94). The general principles as to which a feasibility should comply in order to comply with EC requirements are further described in the “Guide to Cost-benefit Analysis of investment Projects”, prepared for the Evaluation Unit of DG Regio.

Time horizon

The choice of time horizon may have an extremely important effect on the results of the appraisal process. More concretely, the choice of time horizon affects the calculation of the main indicators of the cost-benefit analysis and may also affect the determination of the co-financing rate. The maximum number of years for which forecasts are provided determine the time span of a project and are tied to the sector of the investment. The time horizon should not be so long as to exceed the economically useful life of the project. The guideline for the Cohesion Fund says the following about the lifetime of projects:

	“The lifetime varies according to the nature of the investments: it is longer for civil engineering works (30-40 years) than for technical installations (10-15 years). In the case of a mixed investment comprising civil engineering works and installations, the lifetime of the investment may be fixed on the basis of the lifetime of the principal infrastructure (in this case investment in the renewal of infrastructure with a shorter lifetime must be included in the analysis). The lifetime may also be determined by considerations of a legal or administrative nature: for example the duration of the concession where a concession has been granted”.


Currently, for roads, the EC advises using a lifetime of 25 years.

5.2 Residual value

Infrastructure projects are generally appraised over a period of 20-30 years, which represents a rough estimate of their economic life span. Although the physical assets may last significantly longer than this – e.g. a bridge may last for 100 years – it is not generally worthwhile trying to forecast over longer periods. In the case of assets with a very long life, a residual value may be added at the end of the appraisal period to reflect their potential resale value or continuation use value.

5.3 Discount rate

Costs and benefits occurring at different times must be discounted. The discount rate in the economic analysis of investment projects – the social discount rate – attempts to reflect the social view on how future benefits and costs should be valued against present ones. It may differ from the financial discount rate when the capital market is imperfect (which is always the case in reality).

Theoretical literature and international practice shows a wide range of approaches in interpreting and choosing the value of organisations. However, a 5% European social discount rate may have different justifications, and may provide a standard benchmark for EU co-financed projects, but project proposers may wish to justify a different value.

5.4 Risk analysis

Risk analysis consists of studying the probability of a project achieving a satisfying performance (in terms of NPV), as well as the variability of the result compared to the best estimate previously made. The recommended procedure for assessing risks is based on:

· as a first step a sensitivity analysis, that is the impact that assumes the changes in the variables determining costs and benefits are seen to have on the financial and economic indices calculated (NPV);

· a second step will be the study of probability distributions of selected variables and the calculation of the expected value of the project performance indicators.

5.5 CBA and environmental effects

Community and national laws require evaluation of the environmental impact for most investments in the transportation sector and in particular for the development of new infrastructure. The impact on the economic development is one of the most controversial aspects of the economic evaluation of transportation projects from a theoretical and an empirical viewpoint. However, it is important to keep in mind that the impacts on the economic development may be both positive and negative. Also, the economic evaluation of the environment helps decision-makers to integrate the value of environmental services provided by ecosystems in decision-making processes. Internal and external environmental effects produced by economic projects are calculated and expressed in monetary terms. 

Monetary evaluation is a useful way to express different social and economic costs and benefits in the same dimension and is required to calculate a homogeneous aggregate indicator of net benefits. In practice, economic evaluation tries to reveal (or state) individual willingness to pay (or to receive) for benefits associated with use (consumption) of environmental goods and services. 

6 Quick scan, Conclusions and follow-up

6.1 Quick-scan compatibility of results

From the analysis of the CBA studies in chapter 4 it can be seen that in general the parameters that have been used lie in the same order of magnitude. However, the net present value that has been calculated in the first COWI study seems larger compared to the net present values of the other studies. It has been mentioned that although the development of the traffic volume shows a smooth incline in this study, the calculated values for vehicle maintenance costs, VoT and traffic accidents show a discontinuity from 2019 to 2020. From the available reports it was not possible to recover what effect could be responsible for this, but it is clear that this discontinuity is responsible for the high net present value. Generally, it can be said that this study is not compatible with the other two CBAs, also due to the fact that a bridge and several overpasses are included in this project.

The Halcrow study and the COWI 2 study seem more compatible. In order to create a clear picture of the differences, the share of each of the different components to the net present value is stated in the table below, for both studies:

	
	Halcrow (M€)
	COWI 2 (M€)

	Investment costs
	-158.0
	-31.7

	Maintenance costs
	-6.1
	4.0

	Savings in VOC
	33.4
	4.2

	Savings in travel time
	162.2
	19.9

	Savings in accident costs
	12.2
	0.2

	
	
	

	Net present value
	134
	-4.2


In order to allow for a better comparison of both studies, the Halcrow and COWI 2 results are made dimensionless and the different items are expressed as a percentage of the investment costs:

	
	Halcrow (M€)
	COWI 2 (M€)

	Investment costs
	-100.0
	-100.0

	Maintenance costs
	-3.9
	12.6

	Savings in VOC
	21.1
	13.2

	Savings in travel time
	102.7
	62.8

	Savings in accident costs
	7.7
	0.6

	
	
	

	Net present value
	84.8
	-13.2


From the table above it can be concluded that the two projects have quite different characteristics. In the COWI 2 study the accident cost savings are negligible compared to the ones in the Halcrow study. 
It is interesting to study the methodologies used in more detail. Vehicle operating costs and travel time savings in COWI 2 are roughly half of the benefits that are estimated in the Halcrow study. For a considerable part this can be explained by the fact that in COWI 2 a much more conservative estimate of future traffic growth has been applied. In fact, the scenario for traffic growth in Latvia that has been marked as “high” in the COWI 2 study is quite similar to the future traffic growth that has been applied in the Halcrow study as the most likely scenario to take place.
6.2 Conclusions and suitable follow-up activities

The CBAs that have been performed all follow more or less the same pattern. Some of the data that has been used looks compatible. In other cases the values are quite different, making it difficult to compare the outcome of the studies. A particular point where the analyses differ is the formulation of traffic development scenarios. All consultants produce their own long-term future growth scenarios and it appears that the scenario that Halcrow considers, “medium”, is looked upon by COWI as “optimistic”. There is a clear need for more standardization in this area. Also the use of clear references that can be verified will enhance an easy comparison of CBAs. On a number of occasions this was not the case in the CBAs that have been studied.

A residual value has only been accounted for in the COWI 1 study. However, the EC clearly allows a residual value to be taken into the analysis. The Halcrow and COWI 2 analyses do not include a residual value. Therefore, the net present values are an underestimation from this point of view. It is stressed that the residual value probably will not play a considerable role in the total net present value.

Environmental effects are not taken into account in all three CBAs. As stated earlier, the environmental effects can be negative or positive. For example, in the first project that has been looked upon (Halcrow), the original road follows the river. The shores of the river are a valuable nature reserve area. It is possible that by changing the route of the road, the river landscape will be better preserved. However, the potential benefits of this are not included in the CBA.

Although all CBAs pay attention to testing sensitivities, in all three cases a risk analysis is not included. A rudimentary form of risk analysis could take place by a pronouncement of the probability of the values tested.
The Latvian “Catalogue of Unit Costs for Economic Evaluation of Costs and Benefits of Road Projects” is an interesting concept that could be of use to other countries as well. In the first place the other Baltic countries could perhaps use the values that are mentioned in it as a benchmark. In the second place, countries with a different price level and cost structure could use the idea of a catalogue in order to produce their own version. 
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