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1	Approach and Assumptions Adopted


1.1	Selection of Directives


The selection of directives for investment analysis was agreed with the Ministry of Environmental Protection and Regional Development (MEPRD) during the project’s inception phase, taking into account the list of directives included in the ToR for the project, and also the level of expenditures likely to be required for compliance. In general, the selected directives are those which involve large investment costs. A total of 11 directives were selected.


1.2	Approach to Cost Estimation


1.2.1	Actual costs


A large amount of work has been undertaken recently in Latvia to elaborate strategy plans, feasibility studies, actions plans etc., especially in relation to infrastructure improvements in the water and waste sectors. Much cost data has been collected in the course of these projects. Although not intended specifically to comply with EU directives, most proposals for improvements in environmental infrastructure go a long way towards meeting the requirements of relevant directives. 


It was therefore decided that the ‘actual cost’ rather than the ‘model’ approach should be adopted for this assessment, and that the body of knowledge available from recent studies should form the basis of the cost approximation analysis. Cost data from the programmes/projects listed below has been used.


Programme 800+, which comprises numerous water supply and sewerage projects in small and medium sized towns involving repair and upgrading of wastewater treatment plants, expansion of sewerage collection systems and networks; and treatment of water for human consumption and expansion of water supply networks;


Programme 500-, a strategy for solid waste management in Latvia; and


the National Hazardous Waste Management Strategy which provides, inter alia, for the setting up of a hazardous waste management implementation unit.


Data from these projects and other sources were used in the compliance cost assessment following consultation with specialists from the relevant technical assistance projects, specialists from the MEPRD (solid waste, air, nitrates, Seveso, large combustion plants, asbestos) and specialists from MEPRD’s agencies (e.g. the Hydrometeorological Institute for drinking water).


Data on the state of the environment (from the Environmental Consultation and Monitoring Centre) and environmental statistics (from the Statistical Bureau and Environmental Data Centre) were also used.


The methodology was also informed by the following:


‘Guide to the Approximation of European Union Environmental Legislation’, The European Commission Staff Working Document (August 1997);�
‘Estimation of Compliance Costs for the Approximation of EU Legislation in CEE States – Guidelines for Country Studies’, Study prepared for the European Commission by EDC Ltd (September 1997);


‘Using Costing as a Tool in Environmental Pre-Accession Activities’, Working Paper prepared by the DISAE Facility.


It was not the purpose of the project to identify in detail the costs of individual works. Rather, the approach has been to aggregate information available from specific projects to provide a basis for approximating total costs. For example, implementation of the Urban Wastewater Directive has significant implications for investments in sewerage and sewage treatment. From the work done by the Project 800+ indicative costs to improve the sewerage systems of towns with populations larger than 2000 can be identified. This work not only covers a large part of the total population, but its results can also be used to approximate costs for Latvian towns having similar characteristics.


1.2.2	Relevant costs


It has not been possible at this stage to establish precisely whether the costs used in the compliance assessment specifically meet the requirements of a particular directive (discussed below). Nevertheless, it is considered that – apart from instances where this is demonstrably not the case – estimates give a reasonable approximation – the right order of magnitude – of the costs involved. 


There is, however, significant uncertainty about which costs do and which costs do not constitute compliance costs. It is clear, also, that not all the investment costs identified in the various reports are ‘relevant’ costs, in the sense that they relate specifically to meeting the requirements of a directive. For example, does a programme to control infiltration to a sewerage system contribute towards meeting standards? There appears to be no unambiguous answer to questions such as these. 


An interesting example arises from the review of the Large Combustion Plant Directive (Section 5.1). Discussions with specialists in the energy sector have indicated that the most appropriate option for increasing the effectiveness and reducing emissions of some large combustion plants is to optimise fuel utilisation capacity. This requires the installation of new optimal capacity boilers that adjust their operations according to fuel input. A pre-condition for these investments is the rehabilitation of the heating distribution network. It is not known whether the costs of doing this can be assigned to implementation of the Directive.


Given uncertainty over issues such as these, the approach to cost approximation has been to provide global estimates that indicate the order of magnitude of likely costs and to clearly state the assumptions on which these costs are based. This should be seen as the starting point for a more detailed cost analysis at a later date.


1.2.3	Financial assessment


A financial spreadsheet model was prepared to perform the calculations needed for the cost analysis. This fully integrated model can be readily modified to make any changes to the assumptions adopted in the report. Detailed spreadsheets are prepared for each relevant Directive, and summary spreadsheets are used to present results at different levels of aggregation. For example, summary tables are prepared at sector level, for the totals of all sectors, and for areas of functional responsibility. Graphical representations are also used to illustrate the results of the analyses.


Shown in the spreadsheets are investment expenditures, annualised capital costs, operating costs, total annualised costs and the present values of the time-stream of projected cash outlays. The discount rate used is 5%. A real rate of 5% is considered appropriate for basic infrastructure investments of the kind being considered. Nevertheless, the financial model can readily be adjusted to test the effects of changes to any of the assumptions on which the analysis is based.


The total annualised cost is equal to the sum of annual operating costs plus annualised capital costs. Annualised capital costs are calculated by amortising capital investments over the expected economic life of the investments at the chosen discount rate. The total annualised cost is an indicator of the amount of funds to be raised annually (in real terms) if operating expenditures and capital costs are to be recovered in full over the life of the investment. It therefore provides a useful starting point for establishing full cost recovery tariffs.





1.3	Cost Elements


Efforts were made to estimate the following costs:


investment costs; and


operation and maintenance costs.


Unless indicated otherwise, all costs are in 1998 prices.


1.4	Sources of Funds


A significant part of the investment requirement (construction of landfills, urban wastewater treatment and sewerage collection, water supply) is the responsibility of the central government or the municipalities. The main sources of investment financing for these investments is the Public Investment Programme, through which are channelled state budget finance, municipal budget finance and foreign grants and loans. 


Special funds are also available for priority environmental investments (currently identified as water supply, wastewater treatment and solid waste management facilities). The Environmental Protection Fund manages the funds of the environment special budget, which receives 40% of revenues generated by the natural resource tax.


The special funds of local government budgets include local government special environmental protection funds (60% of revenues from the natural resource tax are allocated to these funds). These special funds may be used only for financing environmental protection activities.


Some funds for environmental investments are also available through the municipal property privatisation funds.


As a minimum requirement, the operating and maintenance costs of state/municipal investment projects should be recovered from user charges. Ideally, such charges should be set at levels by which the full costs of service provision are recovered from users – this is considered further in Chapter 7. Representative information on the cost structures and the extent of cost recovery for municipally provided services has proved extremely difficult to obtain. This aspect needs to be focused on during the following stage of this work.


In view of the major costs involved in complying with the directives, the issues of affordability and cost recovery are crucial to the viability of the projected investments. Unless supported by external financial assistance during the transitional phase of compliance, the costs to Latvian society of complying with the directives will be particularly onerous, whether or not recurrent expenditures are funded through user-charges or from budgetary sources. This important issue is considered further in the main report and in Chapter 7.


1.5	Timeframe for Compliance


The compliance dates are taken to be those set out in the ‘3rd National Programme for Integration into the EU’, which defines the Latvian Government’s commitment to implementation of EU directives.


�
2	Water Quality


2.1	Urban Wastewater Treatment Directive


2.1.1	About the Directive�


Directive 91/271/EEC regulates the collection, treatment and discharge of urban wastewater and the treatment and discharge of wastewater from certain industrial sectors. The Directive sets deadlines for the provision of collecting systems, and the provision of secondary or equivalent treatment. The deadlines vary according to size (population equivalent) of agglomerations and the type of water into which the wastewaters are discharged. The Directive’s objective is to protect the environment from the adverse effects of wastewater discharges.


2.1.2	Existing Situation and Scope of Problem


Some 50 – 70 % of Latvian inhabitants in towns and cities are connected to central waste water treatment facilities. Latvia has 805 biological (secondary) wastewater treatment plants, and 159 plants that provide mechanical treatment only.  About 20% of secondary treatment plants make use of activated sludge systems. Most mechanical treatment plants are hydraulically overloaded or in poor condition. Some 40% of secondary treatment plants fail to achieve compliance BOD discharge requirements.


2.1.3	Investment Requirements


An implementation date of 2010 is set in the 3rd National Programme for this Directive. The cost analysis assumes that the total investment will be implemented in equal amounts over the twelve-year period 1999-2010. It is assumed that investments in the wastewater sector are entirely a responsibility of municipal authorities. The funding of municipal functions is considered in Chapter 7.


Small and Medium Sized Towns


The cost estimates are based on the investment costs for six wastewater and sewerage treatment projects covered by the 800+ programme. Three estimates are for small towns (2,000-10,000 inhabitants) and three for medium sized towns (>10,000-50,000 inhabitants). The projects were selected following discussions with the programme team and are understood to be reasonably representative of the sector. It is noted, however, that the 800+ project did not have a specific remit to propose solutions that complied with EU directives. Nevertheless, each of the projects chosen includes the provision of secondary treatment or its equivalent. It is understood that a project is to be let in the near future specifically to identify typical wastewater compliance costs.


The total investment requirements have been estimated as follows (see Tables 2.1 and 2.2):


The investment costs for the six projects were apportioned between the number of inhabitants in each of the six towns and a unit investment cost per inhabitant for each town calculated.


Weighted average costs (LVL/inhabitant) were then derived for the three small towns and the three medium sized towns – these are taken to be representative of the average costs for these two sectors.


Weighted average costs were multiplied by the total number of inhabitants in small and medium-sized towns to derive total investment costs for small towns (82.7 M LVL) and for medium-sized towns (57.7 M LVL).


Table 2.1:	Wastewater Treatment and Sewerage Infrastructure Investments in Small Towns (LVL)


�
Towns with 2,000-10,000 inhabitants �
Total�
�
�
Roja�
Jaunjelgava�
Ainazi�
�
�
Investment costs in wastewater/sewerage infrastructure�
1,085,000�
743,000�
667,000�
2,495,000�
�
Population (1996)�
2,931�
2,142�
1,324�
6,397�
�
�
�
�
�
Weighted average �
�
Investments/inhabitant �
370.2�
346.9�
503.8�
390�
�






Table 2.2:	Wastewater Treatment and Sewerage Infrastructure Investments in Medium-Sized Towns (LVL)


�
Towns with 10,000-50,000 inhabitants �
Total�
�
�
Bauska�
Kraslava�
Tukums�
�
�
Investment costs in wastewater/sewerage infrastructure�
2,897,000�
1,713,000�
2,362,975�
6,972,975�
�
Population (1996)�
10,772�
12,145�
19,530�
42,447�
�
�
�
�
�
Weighted Average �
�
Investments/inhabitant �
268.9�
141.0�
121.0�
164�
�



Large Cities


The costs of compliance estimated for large cities (i.e. population more than 50,000) are based on one large-scale project for which investment cost data is available, ‘Daugaugriva’ in Riga. The investment costs of this project are taken to be 9.7 M LVL, and the population served to be 400,000 inhabitants.  The investment cost per inhabitant is therefore 24 LVL.


There are five cities with populations exceeding 50,000 inhabitants, the total population of which is 1,161,000. The total investment cost for large cities is estimated to be 27.9 M LVL.


Table 2.3 summarises the total investments costs estimated for implementation of the Directive.


Table 2.3:	Estimated Investment Costs for Implementation of Urban Wastewater Treatment Directive


Town size�
Number of Towns�
Population�
Investments (LVL/inh)�
Total Investments �(M LVL)�
�
2,000-10,000�
46�
212,000�
390�
82.7�
�
10,000-50,000�
18�
352,000�
164�
57.7�
�
More than 50,000�
5�
1,161,000�
24�
27.9�
�
Total�
69�
1,725,000�
�
168.3�
�



2.1.4	Operating and Maintenance Costs


Operating and maintenance (O&M) costs estimated in feasibility studies for Gulbene, Talsi, and Aizkraukle were used as the basis for the analysis. From these it has been assumed that the O&M costs associated with the new investments will represent 4% of investment costs. O&M costs are therefore estimated to be 6.7 M LVL per annum. It is assumed that these are incurred in the year following the relevant investment.


2.1.5	Institutional Implications


The institutional implications of complying with the Directive are an enhanced environmental monitoring and enforcement requirement from central government authorities, and the strengthening of municipal capacity to implement and operate technically sophisticated waste water management systems, and to establish and implement improved cost-recovery systems.


The extent of which costs can be recovered from beneficiaries will depend on the ability of municipal authorities to raise user-charges.


2.1.6	Spreadsheet Analysis


A spreadsheet setting out projected investment and operating costs is included as Spreadsheet 2.1. Calculated in the Spreadsheet are annualised capital costs and the present value of the time-stream of projected cash outlays. The discount rate used for this – and all other directives – is 5%. A real rate of 5% is considered appropriate for basic infrastructure investments of the kind being considered. Nevertheless, the integrated financial model from which the spreadsheet has been abstracted can readily be adjusted to test the effects of changes to any of the assumptions on which the analysis is based. An average economic life for the urban wastewater facilities of 15 years is assumed.


The total annualised cost is equal to the sum of annual operating costs plus annualised capital costs. Annualised capital costs are calculated by amortising capital investments over the expected economic life at the chosen discount rate. The annualised capital cost is an indicator of the amount of funds to be raised annually if operating expenditures and capital costs are to be recovered in full. It would form the basis for establishing full cost recovery tariffs.


The Spreadsheet provides details for the three town size-categories and for the sector as a whole. The principal findings are: investment expenditure to 2010 is 168.3 M LVL; the present value of the cash flow stream is 149 M LVL; operating costs and total annualised costs on full implementation of the investment programme are 6.7 M LVL and 21 M LVL per year, respectively.


A chart showing total investment expenditures allocated between small, medium and large-sized towns is contained in Figure 2.1.


2.2	Drinking Water Directive


2.2.1	About the Directive


Directive 80/778/EEC sets standards for the quality of water intended for human consumption, both directly and after processing. Its objective is to promote the free circulation of goods in the Community and to protect human health and the environment.


2.2.2	Existing Situation and Scope of Problem


Some 75% to 98% of the populations in Latvian cities and about 40-50% of those in small and medium sized towns are connected to the water supply system. Low drinking water quality in the centralised water supply systems is a serious problem. The main problems are:


a naturally high iron content of groundwater (0.8 to 3.0 mg/l) and either inadequate or non-existent iron separation equipment;


a dilapidated water supply system increases the risk of micro-biological pollution and necessitates the need for water has to be chlorinated;


water losses in the water supply systems.





Recent potable water sample testing of municipal water supply systems has revealed that that some 33.5% of samples fail to meet Latvian-Russian chemical standards, mainly because of high iron concentrations, and some 11.3 % fail to meet the bacteriological standards.





2.2.3	Investment Requirements


An implementation date of 2010 is set in the 3rd National Programme for this Directive. The cost analysis assumes that the total investment will be implemented in equal amounts over the twelve-year period 1999-2010. It is assumed that investment in the water sector is entirely a responsibility of municipal authorities. The funding of municipal functions is considered in Chapter 7.


Large Cities


The investment costs incurred in upgrading water supply systems in large cities to comply with the Directive are based on data available from the recent upgrading of the Riga water supply system.


The investment costs have been estimated as follows:


1.	The cost of upgrading the Riga water supply station� was 15.31 M LVL. This was divided by the station’s annual capacity (87.6 M m3 per year) to derive a unit investment cost of 0.18 LVL/m3.


2.	The unit cost was then multiplied by the estimated water consumption for all large cities� (285.9M m3) and a total investment cost of 51.5 M LVL estimated.


The Remaining Populations of Latvia


The investment costs incurred in upgrading the Madona water supply system are understood to be reasonably representative of those for the country as a whole.� These have therefore been used as the basis for estimating the costs of compliance for the rest of Latvia. 


The cost estimation process was the same as that used for large cities:


1.	The cost of upgrading the Madona supply station (1.45 M LVL) was divided by the station’s annual capacity (1.3 M m3) to derive a unit investment cost of 1.12 LVL/m3.


2.	The unit cost was then multiplied by the estimated water consumption of small and medium-sized towns (142.5M m3) and a total investment cost of 160 M LVL estimated.


2.2.4	Operating and Maintenance Costs


The O&M costs of water supply stations in Latvia range between 0.16�-0.31� LVL/m3. The lower figure has been applied in the analysis. Applying this to total annual water consumption in Latvia of 428,000m3 gives an estimated O&M cost of 68 M LVL per annum. This high figure, equivalent to some 32% of estimated investment requirements, is attributable to high iron removal costs. Clearly, given the significance of this for the affordability of the accession strategy, the O&M costs of compliance with the Directive need to be carefully reviewed during the next project stage.


2.2.5	Institutional Implications


The institutional implications of complying with the Directive are similar to those outlined for the Urban Wastewater Directive in Section 2.1.5.


The extent of which costs can be recovered from beneficiaries will depend on the ability of municipal authorities to raise user-charges.


2.2.6	Spreadsheet Analysis


A spreadsheet setting out projected investment and operating costs is included as Spreadsheet 2.2.  An average economic life for the water facilities of 15 years is assumed.


The Spreadsheet gives details separately for large towns and for the remainder of Latvia, and for the sector as a whole. Investment expenditure to 2010 is 168.3 M LVL; the present value of the cash flow stream is 405 M LVL; operating costs and total annualised costs on full implementation of the investment programme are 68 M LVL and 82 M LVL per year, respectively. The high present value clearly demonstrates the significance O&M costs have on the cash flows.


A chart showing total investment expenditures allocated between large-sized towns and the remaining population is contained in Figure 2.2.


2.3	Nitrates Directive


2.3.1	About the Directive


Directive 91/676/EEC aims to reduce or prevent the pollution of water caused by the application and storage of inorganic fertiliser and manure on farmland, in order to safeguard drinking water supplies and to prevent eutrophication of freshwater and marine waters. The Directive requires Member States inter alia to identify waters actually or potentially affected by pollution from nitrates. All known areas of land which drain into these waters and contribute to pollution are to be designated as ‘Vulnerable Zones’ and action programmes relating to these zones, or parts of them, are to be established and implemented.


2.3.2	Existing Situation and Scope of Problem


A national programme of pollution prevention from nitrates in the framework of HELCOM has been established and is currently being implemented. The whole of Latvia’s coastal zone has been defined as vulnerable to nitrate pollution. At present, the monitoring of agricultural run-off is undertaken by the Department of Environment Management at the Agricultural University of Latvia (1 station). A water monitoring programme is being developed. A comprehensive programme of river basin monitoring needs to be established and implemented.





A high and continuing increase in prices has drastically reduced the use of mineral fertilisers in Latvia, and the use of organic fertilisers is therefore not a major problem. To reduce or prevent water pollution caused by the application and storage of inorganic fertilisers and manure, farms must invest in the equipment needed to spread inorganic fertilisers evenly onto agricultural land and to provide adequate storage facilities.





At present, there are no adequate manure storage facilities and, for most farmers, construction of adequate facilities is not a priority. The transportation equipment on farms is very old and needs to be replaced to enable the farmers to comply with the requirements for even spreading and safe transportation of manure. As agricultural practices become more intensive, these requirements will become increasingly important.





2.3.3	Investment Requirements


An implementation date of 2010 is set in the 3rd National Programme for this Directive. It is assumed that the major investments in this area will be a responsibility of the private farm sector, and that government will incur relatively low investment costs in setting up the necessary monitoring stations. The cost analysis assumes that private and government investments will be implemented in equal amounts over the eleven-year period 2000-2010.


Investment costs are estimated as follows.


Table 2.4:	Investment Cost Estimates for Compliance with the Nitrates Directive


Description of Investments�
Estimated Costs�
�
Government expenditures:��Six monitoring stations �
�120,000 LVL�
�
Private expenditures:��Storage facilities (for farm manure)�
��46M LVL�
�
Transport requirements (moving manure from farms to storage facilities)�
30M LVL�
�
Spreading equipment���Total private expenditure�
75 M LVL �(5,000 farms @ 15,000 LVL per farm)��151 M LVL�
�
Total�
151.1M�
�
Source: Ministry of Agriculture


These cost estimates have been provided by the Ministry of Agriculture and will be examined in closer detail during the next phase of this project.


2.3.4	Operating and Maintenance Costs


Operation and maintenance costs are estimated to be 3,000 LVL per monitoring station per annum.  The total O&M cost of the six stations is therefore estimated to be 18,000 LVL per annum.  These costs are assumed to be incurred progressively from year 2000 onwards. No additional O&M costs have been estimated for the private farm sector.


2.3.5	Institutional Implications


Although the major costs of compliance with this Directive fall to the private sector, its institutional implications rest with central government. 


The State Environmental Monitoring Centre is responsible for surface water monitoring. The purpose of the Centre is to provide information on the status of Latvian inland waters, to assess the influence and loads of different pollution sources (including transboundary transport of pollution), and to provide information needed in the development of environmentally sound policies.


As noted above, additional monitoring facilities will be needed to monitor and enforce compliance with the Directive.


The extent of which costs can be recovered will depend on the ability of farmers to make cost savings through using fertilisers more efficiently. This aspect will be addressed further during the next stage of this project.


2.3.6	Spreadsheet Analysis


A spreadsheet setting out projected investment and operating costs is included as Spreadsheet 2.3. An average economic life for the monitoring stations and farm plant and equipment requirements of 12 years is assumed.


The Spreadsheet gives details separately for private farm expenditures and central government monitoring station expenditures. Investment expenditure by the farm sector to 2010 is 151 M LVL; the present value of the cash flow stream is 109 M LVL; and annualised costs on full implementation are 17 M LVL. No allowance has been made for incremental O&M expenditures.


Public investment expenditures are estimated to be 120,000 LVL, the present value of projected cash flows 157,000 LVL, and operating costs and annualised costs at full implementation 18,000 LVL and 32,000 LVL, respectively.


2.4	Dangerous Substances Directive


2.4.1	About the Directive


Directive 76/464/EEC and its seven daughter directives provides for the elimination or reduction of pollution of inland, coastal and territorial waters by particularly dangerous substances by means of separate ‘daughter directives’ which set emission limit values for particular substances. The Directive obliges Member States to set maximum emission limit values, either as established in these directives or as calculated on the basis of water quality objectives of the receiving water.


2.4.2	Existing Situation and Scope of Problem


The existing EU priority list is being revised and is expected to be completed at the end of 1998. A number of the substances included are considered no longer relevant. The Latvian priority list is to be elaborated (with assistance from the Danish EPA) from information regarding substances used in Latvia. Two projects being undertaken by Carl Bro are expected to provide information that will be of value during further development of the compliance cost estimation exercise. ‘Assistance to the MEPRD’ is to report within 10 months and ‘Industrial Pollution Control and Risk Management’ in two years.


2.4.3	Investment Requirements


No cost information directly relevant to this directive is available at this time.


2.4.4	Institutional Requirements


The Directive has direct cost and responsibility implications for the private sector.


2.5	Summary of Cost Analysis for the Water Quality Sector


Table 2.5 summarises the results of the water quality sector for the urban wastewater, drinking water and nitrates Directives.


�
Table 2.5: Summary of Results for the Water Quality Sector 


Water Quality Sector�
Capital �Cost�
Operating �Cost�
Annualised Cost�
PV�
�
Directive�
�
�
�
�
�
Urban waste water treatment�
168.30�
6.73�
21.03�
148.78�
�
Drinking water�
211.50�
68.54�
81.51�
405.40�
�
Nitrates�
151.12�
0.02�
17.07�
108.75�
�
Total�
530.92�
75.29�
119.61�
662.93�
�



A chart showing total investment expenditures in the water quality sector by directive is contained in Figure 2.3.  A chart showing cumulative investment expenditures in the water quality sector over the compliance period is contained in Figure 2.4.


�
3	Air Quality


3.1	Volatile Organic Compounds


3.1.1	About the Directive


The Directive (known as the ‘Stage 1’ Directive) aims to reduce emissions of volatile organic compounds (VOCs) from evaporation losses at every stage in the process of storage and distribution of motor fuels. It applies to the operations, installations, road vehicles, trains and inland waterway vessels involved in the storage and transport of petrol from one terminal to another or from a terminal to a service station. The Directive applies to fuels used for consumption within Member States but not to fuels in transit between countries. EU legislation relating to VOCs emitted from transit fuel storage facilities is under preparation.


3.1.2	Existing Situation and Scope of Problem


Fuel storage facilities in Latvia are used both for fuel intended for inland consumption and for fuel in transit. Given the practical difficulties in apportioning the costs of evaporation prevention facilities between these two uses, and in view of the fact that the EU is currently developing legislation relative to fuel in transit fuel, the analysis is applied to total fuel storage. The numbers therefore overestimate the specific requirements of the Directive.


According to statistics for 1996� Latvia has 41 oil storage and distribution service stations and 659 gasoline stations. Twenty of these facilities have installed vapour recovery facilities, and this number is progressively increasing. Information collected from the MEPRD indicates that total storage capacity is 11,436,000m3. Of this capacity, 1,615,740m3 are currently equipped with floating roofs. It follows that some 9,820,260m3 have no installed emission prevention equipment.


3.1.3	Investment Requirements


An implementation date of 2005 is set in the 3rd National Programme for this Directive. 


The only information available on the costs of vapour recovery facilities was provided for the Latvian ‘Man-Tess’ oil terminal. The terminal has recently invested in floating roofs for its storage stations in compliance with EU requirements. The total investment by Man-Tess was equal to 1.5M LVL for a total storage capacity of 40,000m3. Unfortunately, this cost includes significant items unrelated to vapour control which make its use inappropriate for the current cost assessment. Discussions with the company have failed to clarify the situation.


Because of this it has been decided to impute an order of magnitude value for vapour recovery facilities of 15M LVL based on estimates made for the Slovenian and Bulgarian compliance cost assessments. This aspect needs detailed study during the next stage. It has been assumed that this amount is invested in the twelve-year period from 1999 to 2010. No value has been attributed to losses avoided through installing the recovery system.


3.1.4	Institutional Implications


The Directive has direct cost and responsibility implications for the private sector.


3.1.5	Spreadsheet Analysis


A spreadsheet setting out projected investment costs is included as Spreadsheet 3.1. An average economic life for the facilities of 12 years is assumed.


3.2	Ambient Air Quality


3.2.1	About the Directive


The Directive sets out the elements of a common strategy to define air quality objectives to protect human health and the environment. The Directive requires that Member States establish authorities to implement the strategy, to co-ordinate Community wide quality assurance on their territories, and to supply the Commission with information.


3.2.2	Existing Situation and Scope of Problem


The main air pollution problems in Latvia are:


solid particles (ash, dust etc.) are dangerous to human health and can contain heavy metals and carcinogens;


sulphur dioxide and nitrogen oxide promote acid fallout, increase the acidity of soil and damage structures and houses;


carbon monoxide when converted into carbon dioxide contributes to the greenhouse effect.  Together with nitrogen oxides and hydrocarbons, these gases contribute to smog in towns.





The State Hydrometeorological Agency monitors air quality and standards on the basis of existing national legislation. Two municipalities, Riga and Ventspils, have their own monitoring systems. Of the list of atmospheric pollutants to be taken into consideration in the assessment and management of ambient air, only benzene is monitored. Fine particulate matter, poly-aromatic hydrocarbons, arsenic, nickel and mercury are not monitored.


The approved PIP programme includes modernisation of air monitoring equipment in compliance with EU requirements.


3.2.2	Investment Requirements


An implementation date of 2005 is set in the 3rd National Programme for this Directive. 


Implementation of the Directive requires the upgrading of monitoring equipment and procedures at four ambient air quality monitoring stations - Riga, Valmier, Ventspils and Daugavpils. The timeframe set out in the PIP for the necessary investments has been assumed (Table 3.1).


Table 3.1: Estimated Investment Costs of Compliance with the Ambient Air Quality Directive


Year�
‘000 LVL�
�
1997�
155�
�
1998�
288�
�
1999�
407�
�
2000�
183�
�
Total�
1,033�
�



Source: State Hydrometeorological Agency and Public Investment Programme


The O&M costs for the existing air quality monitoring network are 40,000 LVL per annum. O&M costs are assumed to be 4% of investment costs for the compliance costs analysis (i.e. 40,000 LVL).


3.2.3	Institutional Implications


The costs of complying with this Directive and the institutional implications rest with central government. The potential exists for these costs to be recovered through administrative charges imposed through a central licensing, monitoring and enforcement agency (EPA).


3.2.4	Spreadsheet Analysis


A spreadsheet setting out projected investment and operating costs is included as Spreadsheet 3.2. An average economic life for the monitoring stations of 20 years is assumed.


Public investment expenditures are estimated to be 590,000 LVL, the present value of projected cash flows 896,320 LVL, and operating costs and annualised costs at full implementation 40,000 LVL and 87,343 LVL, respectively.


3.3	Summary of Cost Analysis for the Air Quality Sector


Table 3.2 summarises the results of the air quality sector for the VOC and ambient air quality Directives.


Table 3.2: Summary of Results for the Air Quality Sector 


Air Quality Sector�
Capital �Cost�
Operating �Cost�
Annualised Cost�
PV�
�
Directive�
�
�
�
�
�
VOCs�
15.00�
0.00�
1.20�
12.40�
�
Ambient air quality�
0.59�
0.04�
0.09�
0.90�
�
Total�
15.59�
0.04�
1.29�
13.30�
�



�
Figure 3.1 shows total investment expenditures in the air quality sector by directive, and Figure 3.2 shows cumulative investment expenditures over the compliance period for the air quality sector.


�
4	Wastes Management


4.1	(Proposed) Landfill Directive


4.1.1	About the Directive


The rationale for the proposal is to remove disparities between technical standards for waste disposal by landfill within Member States that may encourage the preferential disposal of waste in low cost facilities offering inadequate standards of environmental protection. The proposals seek to prevent environmental damage resulting from unnecessarily long waste transport distances and inappropriate disposal practices which pose a risk to soil and groundwater contamination.


The proposals would require Member States to price landfill disposal in a way that ensures that construction and operation costs are covered in full, and that post-closure maintenance and remediation costs are also covered for a period of at least 50 years.


Landfill sites would be classified into three types: those licensed to accept hazardous waste, non-hazardous waste or inert waste. No waste would be accepted in landfill without some form of pre-treatment. Co-disposal of hazardous and non-hazardous waste would be banned. The landfilling of biodegradable waste would be progressively reduced to achieve a maximum of 20% of 1993 quantities by 2010. Methane and other gaseous emissions would have to be recovered.


4.1.2	Existing Situation and Scope of Problem


The most significant waste management problems are a lack of policies for waste minimisation and reuse, an underdeveloped waste management system and a lack of associated infrastructure. The Solid Waste Management Strategy elaborated under Project 500- is currently being implemented. This involves the construction of new landfills throughout Latvia�and the rehabilitation and closure of existing landfills.





Statistics for 1996� indicate that there are 558 official landfills in Latvia. Total municipal waste generation is estimated to be about 700,000 tpa, of which 30% is commercial and institutional waste. It follows that approximately 500,000 tpa is household waste. Most solid waste requiring disposal originates from cities and towns. In villages and other rural areas solid wastes are separated and organic waste composted or used as animal fodder; some wastes are burned. Plastics and metals constitute the main rural waste streams requiring landfill disposal.





It has been assumed for the purposes of this analysis that the total volume of household waste to be disposed of is 500,000 tpa and that organic waste constitutes 30% of this amount (about 150,000 tpa). The proposed Directive requires that by the year 2010 only 20% of this amount can be disposed of to landfill. This implies that an alternative disposal route must be found for the remaining 120,000 tpa. It is assumed that one third of this amount (40,000 tpa) would be composted and two thirds (80,000 tpa) incinerated. 





It is therefore assumed that a waste management strategy implemented to comply with the proposed Directive would require composting and incineration facilities in addition to sanitary landfills. Given the importance of waste separation, re-use and recycling to attaining the Directive’s objectives there will be an additional requirement for municipal recycling facilities.





4.1.3	Investment Requirements


The municipal solid waste management strategy provides good indicative information on the costs of landfill and has been used as the basis for estimating national landfill costs of meeting the requirements of the Directive. However, as noted above, the Directive would also place significant requirements on the authorities to minimise, re-use and recycle waste, and to limit the amounts of organic waste going to landfill. These aspects, together with the costs of closing existing landfills, will impose significant additional costs.


The following investment cost estimates have been derived from the Strategy report and other sources�. It has been assumed that existing solid waste management projects will be completed during 1999 and 2000 (14M LVL) and that ten new landfill sites (58M LVL) will be established over the period 2001 to 2010. An allowance is made for the closure of existing sites (12M LVL), again based on the Strategy report, but these are considered to be low. 


As noted, the Directive would prohibit an increasing proportion of organic waste from being landfilled, which must therefore either be composted or incinerated. A provisional amount of 15M LVL has been allocated for an incineration plant to treat 80,000 tpa of organic waste, assumed to be incurred in the year 2004. Allowances of 3M LVL and 1M LVL are made respectively for municipal composting and waste recycling facilities to be implemented progressively over the period 2001 to 2010. These costs need careful review during the next stage of project development.


Indicative investment costs of complying with the (Proposed) Landfill Directive are summarised in Table 4.1.


Table 4.1:	Estimated Investment Costs of Compliance with the (Proposed) Landfill Directive


Facility �
Investment Cost (M LVL)�
�
Existing landfill projects�
14�
�
Construction of 10 new landfills�
58�
�
Closure of existing landfills�
12�
�
Construction of municipal waste incinerator �
15�
�
Municipal waste recycling facilities�
1�
�
Composting facilities�
3�
�
Total�
103�
�



Source: Solid Waste Management Strategy, and Report by European Commission (footnote 10)


4.1.4	Operating Costs


A provision equal to 10% of investment costs is made for operating costs.


4.1.5	Institutional Implications


The institutional implications of complying with the Directive are the need to strengthen municipal governments’ capacity to implement and operate technically sophisticated waste management facilities, the need to develop municipal recycling facilities, and a requirement to establish and implement improved cost-recovery mechanisms.  The opportunities for municipalities to combine resources to develop cost-effective strategic regional waste management facilities should also be addressed. These issues are discussed further in Chapter 7.


The extent to which costs can be recovered from beneficiaries will depend on the ability of municipal authorities to raise user-charges.


4.1.6	Spreadsheet Analysis


A spreadsheet setting out projected investment and operating costs is included as Spreadsheet 4.1. Average economic lives of 10 years for landfills, 20 years for incineration facilities, 15 years for composting plant and 20 years for municipal recycling facilities have been assumed. 


The total investment requirement is estimated to be 103M LVL to the year 2010 and the present value of projected cash flows 122M LVL. Operating costs and annualised costs are estimated to be 10.3M LVL and 22.8M LVL per annum at full implementation.


A chart showing total investment expenditures related to the (proposed) Landfill Directive is contained in Figure 4.1.


4.2	Hazardous Waste Directive


4.2.1	About the Directive


The main aim of this Directive is to formulate a common definition of hazardous waste and to introduce greater harmonisation into the management of this waste.





4.2.2	Existing Situation and Scope of Problem


Prior to the formulation of the National Hazardous Waste Management Strategy (NHWMS) in 1995 there was virtually no hazardous waste management system in Latvia. Measures within the Strategy, which is now being implemented, include activities to ensure safe collection, transportation, interim storage, and final disposal of hazardous waste, including the construction of a dedicated hazardous waste landfill. Practical steps towards implementation include the collection of discarded pesticides, transportation to interim storage in Gardene, and disposal through incineration.


4.2.3	Investment Requirements


Implementation of the NHWMS requires a total investment of 53M LVL. However, the activities within this Strategy extend beyond the requirements of the Directive - which essentially requires the establishment and operation of a Hazardous Waste Implementation Unit (HWIU). The NHWMS does, however, incorporate the needs of other directives relating to hazardous wastes with which Latvia will need to comply. Examples are Directive 91/157/EEC - batteries and accumulators; Directive 92/112/EEC - titanium dioxide; Directive 94/67/EC - incineration of hazardous waste. The full amount of 53M LVL is therefore used for the cost of compliance in this analysis.  The 3rd National Programme sets a deadline of 2003 for the implementation of the hazardous waste directives and this timeframe has been adopted in the investment analysis.


The cost of establishing the HWIU is estimated to be 5M LVL�. Of the balance of 48M LVL, it has been assumed that 40M LVL is attributable to the hazardous waste incinerator and 8M LVL to the hazardous waste landfill site. These assumptions will need to be reviewed in the follow-up stage of the approximation exercise.


4.2.4	Operating Costs


Operating costs are taken to be 10% of investment costs (5.3M LVL per annum).


4.2.5	Institutional Implications


The Directive has direct cost and responsibility implications for central government. It is expected that these costs would be recovered directly from charges payable by users of the hazardous waste management facilities.


4.2.6	Spreadsheet Analysis


A spreadsheet setting out projected investment and operating costs is included as Spreadsheet 4.2. Average economic lives of 15 years for the landfill site, 20 years for incineration facilities and 50 years for the HWIU have been assumed. 


The total investment requirement is estimated to be 53M LVL to the year 2010 and the present value of projected cash flows 75M LVL. Operating costs and annualised costs are estimated to be 5.3M LVL and 9.6M LVL per annum at full implementation.


A chart showing total investment expenditures related to the hazardous waste directive is contained in Figure 4.2.


4.3	Summary of Cost Analysis for the Wastes Management Sector


Table 4.2 summarises the results of the cost analysis for the proposed landfill and hazardous waste Directives.


�
Table 4.2: Summary of Results for the Waste Management Sector


Waste management sector�
Capital �Cost�
Operating �Cost�
Annualised Cost�
PV�
�
Directive�
�
�
�
�
�
Landfill�
103.00�
10.30�
22.75�
122.43�
�
Hazardous waste�
53.00�
5.30�
9.55�
75.07�
�
Total�
156.00�
15.60�
32.31�
197.50�
�



A chart showing total investment expenditures in the waste management sector is contained in Figure 4.3.  Figure 4.4 shows cumulative investment expenditures over the compliance period for the waste management sector.


�
5	Industrial Pollution Control and Risk Management


5.1	The Large Combustion Plant Directive


5.1.1	About the Directive


Directive 88/609/EEC applies to combustion plants for the production of energy with a thermal output of 50 Megawatts (MW) and more. The goal is to achieve a 58% reduction in SO2 emissions in the EU as a whole by 2003 and a lower reduction in NOx emissions. These goals are to be achieved through a combination of two phases of national ceilings and targets for the reduction of emissions of SO2 and NOx from existing plants, and strict emission limits on new plants.


5.1.2	Existing Situation and Scope of Problem


There are 31 large combustion plants in Latvia with a thermal output greater than 50 MW and therefore falling within the remit of the Directive. Seven of these plants are designed for energy production and for combusting fuels in manufacturing processes. Only the energy production component comes within the Directive but, without additional research, it is not possible to apportion these functions between the plants. The analysis therefore assumes that these plants are fully subject to the Directive.


Under its Development Programme to the year 2010 the State Stock Company Latvenergo is proposing to reconstruct three existing plants (two combined heavy oil and natural gas burning; one heavy oil, natural gas and peat burning) and construct a new plant in Riga. These investments are planned to achieve compliance with the Directive.


Indicative cost for this programme are:


reconstruction of Riga TEC-2	35M LVL;


reconstruction of Riga TEC-1;	86M LVL;


reconstruction of Andrejsalas TEC;	85M LVL;


construction of Liepaja TEC		276M LVL.


Total proposed investment		482M LVL.


It is assumed that the remaining plants would fail to comply with the Directive, although there is no readily available data on which to base this assertion. High sulphur emissions and particulates are understood to be the major problems. Most plants are based on old technologies for which upgrading is unlikely to be an option. Switching from burning heavy fuel oil to gas is generally not considered an option due to high investment costs.


Discussions with specialists in the energy sector indicate that the most appropriate option for increasing effectiveness and reducing emissions is optimisation of capacity. This requires the installation of new optimal capacity boilers that adjust their operations according to fuel input. A pre-condition to these investments is the rehabilitation of the heating distribution network. The costs involved in this are unknown. It is also unknown whether or not these costs can be assigned to implementation of the Directive. Because of this uncertainty it has been decided to exclude incremental distribution costs from the current analysis. Nevertheless, this is an area that will need to be reviewed in subsequent work.


5.1.3	Investment Requirements


For the purposes of this assessment it has been assumed that the costs of constructing a new plant at Liepaja do not qualify as relevant costs for compliance. Plant reconstruction costs are, on the other hand, assumed to qualify. Total plant reconstruction costs amount to 206M LVL.


Investment cost estimates for optimising plant boiler capacity are summarised in Table 5.1. These amount to 161M LVL, giving a total investment cost for compliance of 367M LVL.


The investment of 161MLVL assumes that all costs incurred in boiler optimisation are attributable to meeting environmental objectives. More detailed analysis may reveal that part of this amount can be attributed to improvements in the energy system.


Table 5.1:	Investment Cost Estimates for Optimising Boiler Capacity


Type of Plant�
Cost per MW (LVL)�
No. of MWs �
Cost per Plant Type (M LVL)�
�
heavy oil �
35,000�
2,167.2�
75.8�
�
natural gas�
30,000�
705.1�
21.1�
�
multi-fuel1�
32,500�
1,961.8�
63.8�
�
Total �
�
7,838.1�
160.7�
�
Note: 1 the cost per MW is taken as the mid-point of the costs for the other fuels


5.1.4	Operating costs


No incremental operating costs have been assumed. In fact, the net effect of the investments may to be a reduction in unit operating costs as plant is managed more efficiently, although the extent to which this will offset the costs of higher value fuels is unknown.


5.1.5	Institutional Implications


It is expected that the energy sector will be privatised within the time-scale for implementing these investments. In these circumstances, the Directive has direct cost and responsibility implications for the private sector. It is expected that costs incurred would be recovered – at least in part – through improved energy efficiency.


5.1.6	Spreadsheet Analysis


A spreadsheet setting out projected investment and operating costs is included as Spreadsheet 5.1.  An average economic life of facilities of 20 years has been assumed. It is assumed that reconstruction costs are incurred in equal amounts over the twelve-year period 1999 to 2010. It is assumed that boiler optimisation is to be implemented progressively over the ten-year period 2001 to 2010.


The total investment requirement is estimated to be 367M LVL to the year 2010 and the present value of projected cash flows 265M LVL. Operating costs are taken to be zero. Annualised costs are calculated to be 29.4M LVL per annum at full implementation.


A chart showing total investment expenditures related to the Large Combustion Plant Directive is contained in Figure 5.1


5.2	The Seveso Directive


5.2.1	About the Directive


Directive 82/501/EEC established a procedure whereby industrial plant operators, local and national authorities, and the European Commission co-operate in identifying and controlling the risks of major accidents from industrial installations. Directive 96/82/EC will replace the Seveso Directive In 1999. This new Directive broadens the scope to cover a larger range of installations at risk of major accidents and strengthens the risk management and emergency planning and response requirements imposed on operators of certain industrial plants.


5.2.2	Existing Situation and Scope of Problem


A preliminary review has been undertaken by the experts working on project LAT-106: ‘Approximation of EU Legislation Concerning the Control of Major Accident Hazards Involving Dangerous Substances’. This has identified 22 industrial plants likely to fall within the remit of the SEVESO Directive on account of their use and storage of certain dangerous substances. The categories of plants are as follows:


Table 5.2:	Plants Falling Within the Remit of the Seveso Directive (Preliminary Review)


Type of Plant�
No. of Plants�
�
Petrol storage�
6�
�
Gas supply (propane, butane)�
6�
�
Water treatment plants (chlorine)�
3�
�
Oxygen production�
2�
�
Ammonia�
1�
�
Bromine�
1�
�
Chlorine�
1�
�
Arsenic�
1�
�
Methane gas storage (underground facility) �
1�
�
Total�
22�
�
Source: LAT-106


The Lat 106 project team anticipates that a total of 50 plants will fall within the Directive’s remit as the identification process proceeds.


5.2.3	Investment Requirements


Implementation of the Directive involves no major capital investments.


5.2.4	Institutional Implications


The following institutional activities shall be needed to comply with the Directive:


establishment of a registration system for notification;


preparation and subsequent assessment of safety reports;


drafting of internal and external safety plans;


collection and dissemination of information on accidents;


reporting to the EU;


programming of inspections;


exchange of information between identified institutions; and


provision of information to the public.


Although these functions are to be divided between existing institutions, staff training will be needed. Some training will also be required for representatives of the municipalities in which the plants are located.


Experts from the plants subject to the Directive have advised that an additional 2-3 employees will be required by each plant for implementation of the Directive. These costs will fall on the private sector or, in the case of wastewater treatment plants, the municipally-owned enterprises.


Experts from the LAT-106 project estimate that a total of 2,370 person-days of training will be required for personnel in the institutions currently involved in the control of major accident hazards. In addition to these costs, there is a need to purchase equipment and publications needed to disseminate information.  Table 5.3 summarises these estimated costs.


Table 5.3:	Estimated Costs of Compliance with the Seveso Directive


Cost Items �
Cost (LVL)�
�
Training (incl. accommodation)1�
137,460�
�
Equipment (updating databases)�
1,000�
�
Publications (dissemination of information)�
5,000�
�
Total�
143,460�
�
Note: 1 training costs = 1 LVL per hour (2,370*1); accommodation costs = 50 LVL/day (2,370*50)


Source: LAT-106 ‘Approximation of EU Legislation Concerning Control of Major Accident Hazards Involving Dangerous Substances’


It has been assumed that these costs will be incurred in equal amounts over the period 1999 to 2003. The timeframe for implementation of this Directive, as set in the 3rd National Programme, is 2005.


5.2.4	Spreadsheet Analysis


A spreadsheet setting out projected operating costs is included as Spreadsheet 5.2.


5.3	Summary of Cost Analysis for the Industrial Pollution Control and Risk Management Sector


Table 5.4 summarises the results of the industrial pollution control and risk management sector.


Table 5.4: Summary of Results for the Industrial Pollution Control and Risk Management Sector 


Industrial Pollution Control and Risk Management Sector�
Capital �Cost�
Operating �Cost�
Annualised Cost�
PV�
�
Directive�
�
�
�
�
�
Large combustion plant�
367.00�
0.00�
29.45�
264.91�
�
Seveso�
0.00�
0.14�
0.03�
0.12�
�
Total�
367.00�
0.14�
29.48�
265.04�
�



�
6	Chemicals


6.1	The Asbestos Directive


6.1.1	About the Directive


This Directive places a general duty on Member States to prevent by reduction at source, as far as is reasonably practical, emissions of asbestos into the air and water, and the creation of solid asbestos wastes. A limit value for air emissions is set. Monitoring methods for discharges to air and water are laid down.


Work with asbestos products and the demolition of buildings must not be allowed to cause significant environmental pollution from asbestos fibres or dust and, in the course of transport and landfill, no asbestos fibres or dust are to be released and no liquids containing asbestos fibres are to be spilled. Waste is to be treated, packaged or covered so that no release from landfill will occur.


A strategy for the assessment of the most urgent needs for the demolition and removal of asbestos containing structures must be developed. Risk assessment procedures relating to this issue have to be developed, together with safe remediation procedures.


Waste management plans must consider the need for the creation of safe disposal sites for waste containing asbestos.


6.1.2	Existing Situation and Scope of Problem


The one asbestos manufacturer in Latvia is scheduled to phase out production by 2001. The extent of asbestos used in the construction of buildings is unknown.


6.1.3	Investment Implications


It is assumed that asbestos waste will be disposed of at a hazardous waste landfill and that no direct investment costs will be required.


6.1.4	Institutional Requirements


Administrative costs will be incurred in carrying out the tasks described in Section 6.1.1. It is assumed that these will form part of the hazardous waste management system covered in Section 4.2.


�
7	Financial Implications


7.1	Summary of Financial Requirements


This section summarises the cost information presented above. Table 7.1 is a summary of the cost analysis by sector. It shows investment costs rounded to the nearest M LVL, operating costs, annualised costs - these consist of investment costs amortised over the relevant asset lives at the 5% real discount rate plus operating costs, and present values. All values are in constant 1998 prices. Figure 7.1 illustrates total investment costs by sector. Spreadsheet 7.1 shows the cost analysis in detail by sector over the implementation period.


Table 7.1	Summary of Cost Analysis by Sector (M LVL)


�
Capital �Cost�
Operating �Cost�
Annualised Cost�
PV�
�
Sector/Directive�
�
�
�
�
�
Water Quality Sector�
�
�
�
�
�
Urban Wastewater Treatment�
168.30�
6.73�
21.03�
148.78�
�
Drinking Water�
211.50�
68.54�
81.51�
405.40�
�
Nitrates�
151.12�
0.02�
17.07�
108.75�
�
Total�
530.92�
75.29�
119.61�
662.93�
�
Air Quality Sector�
�
�
�
�
�
VOCs�
15.00�
0.00�
1.20�
12.40�
�
Ambient Air Quality�
0.59�
0.04�
0.09�
0.90�
�
Total�
15.59�
0.04�
1.29�
13.30�
�
Wastes Management Sector�
�
�
�
�
�
(Proposed) Landfill�
103.00�
10.30�
22.75�
122.43�
�
Hazardous Waste�
53.00�
5.30�
9.55�
75.07�
�
Total�
156.00�
15.60�
32.31�
197.50�
�
Ind Pollution Control Sector�
�
�
�
�
�
Large Combustion Plants�
367.00�
0.00�
29.45�
264.91�
�
Seveso�
0.00�
0.14�
0.03�
0.12�
�
Total�
367.00�
0.14�
29.48�
265.04�
�
Grand Total�
1,070�
91.1�
182.7�
1,138�
�



Table 7.2 is a summary of the investment cost analysis by functional responsibility: central government, municipal government and the private sector. Figure 7.2 also illustrates these results by area of responsibility. Spreadsheet 7.2 shows the cost analysis in detail by area of responsibility over the implementation period.


Table 7.2	Summary of Cost Analysis by Functional Responsibility (M LVL)


�
Capital �Cost�
Operating �Cost�
Annualised Cost�
PV�
�
Responsibility/Directive�
�
�
�
�
�
Central government�
�
�
�
�
�
Hazardous waste�
53.00�
5.30�
9.55�
75.07�
�
Ambient air quality�
0.59�
0.04�
0.09�
0.90�
�
Nitrates�
0.12�
0.02�
0.03�
0.16�
�
Seveso�
0.00�
0.14�
0.03�
0.12�
�
Total�
53.71�
5.50�
9.70�
76.25�
�
Municipal government�
�
�
�
�
�
Urban waste water treatment�
168.30�
6.73�
21.03�
148.78�
�
Drinking water�
211.50�
68.54�
81.51�
405.40�
�
Landfill�
103.00�
10.30�
22.75�
122.43�
�
Total�
482.80�
85.58�
125.30�
676.61�
�
Private sector�
�
�
�
�
�
Large combustion plant�
367.00�
0.00�
29.45�
264.91�
�
VOCs�
15.00�
0.00�
1.20�
12.40�
�
Nitrates�
151.00�
0.00�
17.04�
108.59�
�
Total�
533.00�
0.00�
47.69�
385.91�
�
Grand Total�
1,070�
91.1�
182.7�
1,138�
�



7.2	The Scale of the Investment Programme


Spreadsheet 7.3 is used to illustrate the scale of the investment programme. The Spreadsheet shows two GDP growth forecasts developed to the year 2010 by the Ministry of Economy. Variant 1 assumes the economy will grow according to the development tendencies shown in recent years, whilst Variant 2 is based on a more optimistic development scenario.


Annual cash outlays (capital plus operating expenditures) as a percentage of forecast GDP (Variant 1) are shown to rise from 1.7% of GDP in 1999, to a peak of 3% of GDP in 2003-2004. Thereafter, cash outlays decline to some 2.7% of GDP through to 2010. In relation to Variant 2, cash outlays peak at 2.6% of GDP in 2004.


The Spreadsheet also illustrates annualised costs (capital recovery plus operating) as a percentage of GDP. The annualised costs rise from 0.1% of GDP in 1999 to 2.9% in 2010 (Variant 1) and 0.1% of GDP in 1999 to 2.4% of GDP in 2010 (Variant 2). The investment costs are annualised in the year after they are incurred. Annualised costs as a percentage of GDP will therefore peak in 2011 and decline soon after.


The maximum cash outlay throughout the period 1999-2010 as a percentage of projected 1998 GDP is 4.7%, and the maximum annualised cost as a percentage of 1998 GDP is 5.0%.


The cash outlays and the annualised costs as a percentage of projected GDP are shown graphically in Figures 7.3 and 7.4.


The Public Investment Programme (PIP) co-ordinates the financing of Latvia’s infrastructure needs. The role of the PIP is to ensure that limited financial resources are optimally allocated. Table 7.3 summarises the scale of funding via the PIP for environmental infrastructure during 1995-1998. A total of some 57 M LVL were allocated over the three year period, equivalent to nearly 20 M LVL per annum. In comparison, our investment analysis (Spreadsheet 7.3) shows a requirement for 64 M LVL of investment expenditures in 1999, and 103 M LVL in 2004 at the peak of the investment outlays.


Spreadsheet 7.3 also shows that the maximum annual investment requirement as a percentage of projected 1998 GDP (Variant 1) is 2.8%. This compares with forecast State Budget funding of environmental investments in 1998 equivalent to 0.18% of GDP. This clearly has significant implications for the financing and overall affordability of the investment programme.


Table 7.3	PIP Funding of Environmental Infrastructure Projects 1995-1998


Funding Source�
Funding Amount (M LVL)�
�
State Budget�
15.3�
�
Grants�
17.1�
�
Loans�
9.5�
�
Municipalities�
14.9�
�
TOTAL�
56.8�
�
Source: ‘Environmental Investments in Latvia’, Investment Dept.(MEPRD), 1998


7.3	Funding the Investment Programme


The analysis demonstrates that current levels of investment expenditure fall well below those needed to implement the directives over the next 12 years. This has serious implications for the formulation of a viable, long-term development strategy.  


Private sector investments


Fifty per cent (530 M LVL) of the investment requirements are the responsibility of the private sector (Table 7.2), most of which are needed for compliance with the Large Combustion Plant Directive.� The energy sector will seek to pass these costs on to users, thereby raising issues of affordability. This needs to be addressed in follow work. As the current project has been unable to obtain data on environmental expenditures by the private sector, this is another aspect that should desirably be addressed at a later stage.


Municipal government investments


Implementation of the directives also imposes major responsibilities, and has significant cost implications, for municipal governments. Compliance with the Urban Wastewater Treatment and  Drinking Water Directives is estimated to require 380 M LVL of investment expenditures over a 12 year period (or an average of about 32 M LVL per annum). This compares with an upper limit of 13.3 M LVL on financial resources that may be made available for investment in environmental projects in these sectors over the period 1997-1999 (or an average of about 4M LVL per annum), including resources from municipalities and municipal enterprises�.


It is recognised that local governments do not have the financial resources needed to repair and rehabilitate existing plant or to expand physical infrastructure. They have yet to gain access to a reliable financing mechanism and have no accumulated internal reserves. Because of these factors, and because of the scale of the investments envisaged, the entire process by which municipal investments are financed will need careful review with policies being formulated accordingly.


Although the current policy aim is to use co-financing arrangements to finance these investments (with contributions of 30% each from the State Budget, grants and loans and a minimum of 10% from municipalities), the scale of the investments suggests that the entire basis of funding may need to be reassessed. Not only may the amounts involved be outside the reach of the central authorities, but the size of the contributions to be made by the municipal authorities will also be very large in absolute terms. This leads to questions about the overall affordability of the investment programme to Latvian society at this stage in its development process.


Clearly, the issue of user-charges for municipal services and cost-recovery policy is one that must be reviewed as a matter of urgency, and realistic arrangements introduced. This review should cover the entire basis for funding municipal services and address the issue of affordability. In addition, the opportunities and constraints on forming regional municipal authorities should perhaps also be explored in greater detail. This can be particularly important where investments benefit from economies of scale, such as regional sanitary landfills. The role of the private sector in the financing and operation of municipal services also offers important scope for the cost-effective provision of affordable (sustainable) municipal services.


Central government investments


The cost assessment indicates that investments falling to the direct responsibility of central government are relatively small when compared with those of the private and municipal government sectors.  The direct costs of compliance falling on central government are estimated to be some 54 M LVL, the bulk of which (53 M LVL) are in the hazardous waste sector. Nevertheless, central government retains the vital role of channelling State Budget funds, and other sources of finance - including foreign grants and loans - through the PIP to support the water, wastewater and waste management sectors in particular.


To optimise the use of the limited financial resources, effective co-operation and co-ordination between the responsible institutions is essential. The next stage of this work should investigate the current institutional arrangements for allocating funds to the environment sector and the scope for improvements.


In addition, the scale of costs falling to the municipal government and public sectors suggests that these sectors of Latvian society should be represented far more than they currently are in the overall approximation process. Establishing realistic, affordable development programmes based on agreed priorities will require informed inputs from all sectors of society.


� this section is extracted from Appendix B ‘Summary of Directives’.  Refer to this Appendix for a more comprehensive summary of the Directives and their key requirements


� from Riga Water Company


� statistics for 1997 from Environmental Data Centre


� personal communication with the State Geology Service


� Madona tender documents


� from hidro standards


� Fourth Meeting of the Task Force on the Phaseout of Lead in Gasoline, Country Assessment Report, January 1998


� excluding Riga.  Upgrading of the Riga landfill is covered by another project


� Regional Environmental Boards annual reports 


� (1996) ‘Cost-Benefit Analysis of the Different Municipal Solid Waste Management Systems: Objectives and Instruments for the Year 2000, Final Report’, European Commission


� Hazardous Waste Project Implementation Unit (PIU)


� it is considered likely that the energy sector will be privatised during the timeframe for implementing this Directive


� “Water Supply and waste Water Treatment in Latvia”, Investment Department, MEPRD, 1998.
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