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Abstract 


The programme for “Integral development of the Vardar Valley” is a complex and long prepared investment activity, aimed at a more intensive economic utilization of the area alongside the river Vardar and its tributaries. The programme consists of a number of projects which are located in the Vardar Valley and its basin, covering an area of about 80% of the country’s territory. The basic component of the programme is a construction of 16 hydroelectric power plants, whereas it involves many other activities, such as environmental protection of the water resources in the country, provision of drinking and sewerage water, flood protection, development of the tourism and the recreational amenities, river traffic development, land traffic improvement, etc. The paper deals with the most important environmental and social impacts expected to be brought about by the implementation of the programme. Namely, considering the significant interaction with the ecosystems, the implementation of the programme and its further operation will inevitably cause certain negative consequences upon the near environment. In the case of the social impacts, it is necessary to determine the consequences of the people’s resettlement, the destruction of some cultural amenities, etc. caused by the inundation of the land. Disregard for these impacts, and especially the activities necessary to reduce their consequences, might create a serious obstacle to the completion of the individual projects and the programme as a whole within the scheduled time and the planned resources. 

1. Introduction 


The idea of an integrated and more intensive economic utilization of the area alongside the longest Macedonian river is very old. In the last several years it has resulted in a preparation of a complete feasibility study, examining the numerous aspects of the realization of the programme named “Integral development of the Vardar Valley”. 


As the title of the programme says, it comprises the performance of various functions aimed at a more efficient utilization of the water resources provided by the river Vardar, its tributaries, and in the last versions of the study, the three Macedonian lakes. The programme consists of construction of 16 hydro-power plants as a global investment of US$ 1.425 million (12 of which are located on Vardar, and the others on its tributaries, Treska and Crna Reka, 2 on each), the accompanying accumulations, irrigation channels, environmental protection systems and even a navigable route through the Vardar Valley
. Considering the projects involved and the region more or less directly affected by the programme, the broader area of influence of the programme covers 80% of the country’s territory. 

Although the 16 hydroelectric power plants with a planned total capacity of 900 MW are the basic component of the programme, the feasibility study puts the water supply effects of the programme on the first place, followed by the irrigation and production of food, the satisfaction of the industrial needs, the environmental protection and the production of electricity
. Among the other project benefits, one should mention the flood protection, the recreational and tourist amenities, the potential opportunities for river traffic, etc.

The list of the programme’s impacts and the area it covers give a clear picture of its immense significance for the country. Perhaps its apparent attractiveness has contributed to the upkeep of the interest for its completion during the decades (or even centuries) after the idea has first appeared. Anyway, the feasibility study prepared by a foreign consultant, shows that its realization will be neither fast, nor easy. The total cost of the programme is estimated to be US$ 3,5 billion
. The programme is scheduled for completion within the next 15-20 years. All the hydropower plants are financially non-acceptable in terms of the usual investment criteria at the prevailing market prices. These facts, the economic condition of the country, as well as the recent experiences in the financing of the public investments in Macedonia throw a less optimistic light on the entire project. At least, they call for more caution in the planning and management phases of the programme in order to minimize the possibilities of time and cost overruns caused by subjective reasons. 

Here are some of facts relevant for the programme:

· 6 out of 16 dams are classified as large, with the highest of them being 180m, and the lowest being 33m high
 (Compagnie Nationale du Rhône estimated the growth rate of the global electricity demand in Macedonia of 3% per annum for the period 1998­2010). 
· the largest dam is “Cebren”, 180 m high, with an accumulation covering 1.850 ha and containing 555 . 106 m3 water;

· 2 of the accumulations are necessary for production of electricity, while the others are built for irrigation purposes;

· the total area to be inundated by the accumulated water covers more than 7.000 ha;

· the programme is supposed to provide water for irrigation of additional 70.000 ha of land;

· the existing railroads alongside the river will have to be removed in a total length of about 50km.

We have tried to explore the most important environmental and social impacts expected to be brought about by the implementation of the programme. We have made an effort to find out whether the costs caused by the resettlement of people and dislocation of some objects, the inundation of the land and the environmental damages have been included in the cost of the programme. Then, we were also interested in the treatment of these issues in the management phase of the programme, since only their timely and proper consideration could provide successful completion of the individual projects within the scheduled time and resources, and with the least possible negative impact.


During the research, we had to rely on limited data, since a foreign company prepared the study and no special funding for this work has been available to us. Meanwhile, the information obtained from the first project being implemented, the hydropower plant “Kozjak” provided a very useful source, in some way giving a picture on what could be expected in the future implementation of the programme. 

2. Environmental impacts of the programme 


As we noted earlier, it is expected that almost 80% of the country’s territory will be affected by the programme. This fact tells us that the river Vardar and its tributaries encompass major part of the country, and because of this our task seems very difficult. In addition to the previous, as Genné says: “… it is quite evident that certain effects, particularly that on the ecosystems, could be very difficult for evaluating and measuring”.
 Consequently, the task of assessing the environmental impacts of the programme we have been faced with, was very complicated one. Having in mind the above fact, we decided to simplify the things, and to focus ouratention upon three more important issues: 

1. What might be the concrete environmental impacts of the programme; 

2. What are the actual and potential influences of the industry and municipalities in the region, on the water quality of the river Vardar, its tributaries, and the three biggest natural lakes; and 

3. What kind of measures for environmental protection are planned in the programme, and could be undertaken. 

1. In regard to the first issue, it can be said that the programme projects for positive impacts to prevail.
 We made a selection that will be the most important, and some of them are as following. 


Firstly, the programme is expected to have a contribution toward better satisfaction of the needs for electricity in Macedonia for the forthcoming period. Of course, the collateral consequences of this gain such as: reduced emissions, less smog, less dust, etc., are very important especially in Macedonian case where at the moment more that 80% of the necessities are satisfied by thermal power plants.
 


The entire programme should diminish the potential danger of inundation. In the near past many settlements and cities along the river Vardar have been exposed to this kind of danger. Very obvious is the example with Skopje, that was flooded 1962 and 1979. The damages from these two inundations were evaluated on US$ 50 million for each of them, and they give reason for this aspect of the programme. 


In the programme it is planned that 10 out of 16 projected hydropower plants, should be very small (with an average high of 8,3 meters). This means that they will be inserted in the riverbed, with provisal save of 30% of the fixed investments. What is more important, from our point of view, is the fact that in this way the riverbed might be sustained in its natural shape, and no negative influences might be expected regarding the underground waters. 


The programme and the reservoirs (like small artificial lakes) should have a significant impacts on the climate in the region, at least because of the evaporation estimated on 700­1000 mm per year. From here, the increasing level of the humidity and the amounts of the so-called ‘horizontal rains’, are expected. Normally, this should have a positive impact upon the vegetation development in the region, especially that of the forest ecosystems. The global improvement of the environmental conditions, would influence in a positive sense the fauna and the biodiversity. 


2. Concerning the actual and expected influences of the near industry and municipalities on the water quality of the river Vardar, its tributaries, and the three biggest natural lakes, our research has leaded us to interesting findings. In the framework of the programme as a whole, there is a lot of attention and gravity that are dedicated to this issue. As a result, one out of the 6 partial studies containing in the global feasibility study prepared by Compagnie Nationale du Rhône, is that titled as: Study for integral and qualitative management with water from the river Vardar and its tributaries.
 In our opinion this is one of the most important studies, presenting a lot of insights of the actual circumstances of the environment’s quality in the region. 


Upon the researches and the above noted Study, it can be concluded that the actual state with waste waters discharged in the river Vardar and its tributaries is very poor. This an outcome of many omissions at industrial firms and settlements in the region, that were encompassed in the Study. Some of them are as following: 

· Almost no one of the settlements have a central station for waste waters cleaning; 

· Industrial firms discharge their own waste waters into the cities’ sewerage systems, and in some case, directly into the recipient i.e. the river Vardar and its tributaries; 

· Only small number of the industrial firms possess cleaning systems for waste waters. Unfortunately, these systems are in a very bad condition, they are founded on an old technology, or even they do not work because of financial reasons;

· In the cities and settlements, there is poor sewerage infrastructure. Mainly, it is of mixed way, meaning that all waste waters sometimes are discharged directly into the rivers; 

· Municipal and industrial waste materials are not properly discharged, and this give rise a danger of underground waters’ pollution; 

· Finally, there is a possible danger of non-adequate use of pesticides and fertilizers in agriculture. 

· All the above findings lead us to the conclusion that the actual state of the water quality in the river Vardar and its tributaries is very poor. Even more, regarding a concentration of dissolved oxygen, ammonium, and some organic materials, it is a critical one. This situation is more evident in the circumstances of lower levels downstream of Skopje, Veles, Kumanovo, and Bitola. In fact, these are 4 ‘black points’ which means there are registered as places of worst environmental conditions, as far as the water quality is concerned of.
 

· Regarding the water quality in the three biggest lakes in Macedonia, the situation is as follows: 

· the worst situation is registered with Dojran Lake. Since 1988, there started process of lowering the water level, as a result of an overexploitation of the water for irrigation (especially from the Greek side), and many rainless years in continuity. This process has leaded to a Lake’s biodiversity impoverishment.

· The water of Prespa Lake, has been placed under degradation for the last ten years, especially during summer. The diminished water quality is a result of the pollution coming from the around agriculture (from Macedonia, Albania, and Greece), but also from the industry concentrated on the Macedonian side (the city Resen), where is a poor sewerage system. 

· Probably, the best situation is that with the water quality in the Ohrid lake. Of course, there are some problems, like the one with waste waters from the city Pogradec (Albania), and with the river Grasnica from Macedonian side (it contains high toxic wastes that go directly into the Lake). 

3. Third point of our research in this part of the paper was the issue of possible measures for environmental protection that could be undertaken. We put a special attention on the financial aspects of these measures, that is, how they can influence the time sheet and programme’s planing documents. 


In general, the programme accepts the well known polluter pays principle. Namely, the bigger industrial polluters should be forced for treating and cleaning their own waste by themselves. So, they must not expect an opportunity for prevailing their duties to the government, or expecting any kind of help in a sense of construction a central cleaning station. The option of their own local cleaning stations would lead toward better respectation of the polluter pays principle. Of course, the previous does not mean that small industrial capacities can not expect to be connected to municipal sewerage systems, but this only under precondition of not discharging very danger and toxic waste. Meantime, the municipal sewerage infrastructure, should be improved. 


A global assessment on the financial aspects of these questions, tells us that about US$ 600 million would be needed for these improvements. This is almost 17% of the programme’s total cost. In our opinion it will not overboard the programme as a whole. However, no one can neglect the fact that US$ 420 million out of the amount of US$ 600 million, should be dedicated to the improvement of municipal sewerage systems, and ‘only’ US$ 180 million should be used for the construction of cleaning systems in the industry. It means that almost two thirds of the costs will be borne by the inhabitants.
 Here is a real danger of overrunning the programme. Possible solutions could be found in alternative mechanisms of investment financing. 


The usual solutions of investment financing in this situation takes into consideration taxes or some sort of charges (which means an application of the consumer pays principle). Anyway, in Macedonian case as more appropriate seems to be some other solution. It is a combination of using the principle of solidarity combined with loans or grants from the international financial institutions (World Bank, EBRD, etc.). The solidarity principle asks for a combination of the polluter pays principle and consumer pays principle. Namely, polluters should pay for the damage they done, and population should pay a reasonable price for the water they use. Money will go to a special Fund or Agency that would later on allow subsidies or loans to the firms that need them for investment with positive consequences toward water quality. As a good experience in this sense could be the example of the French water agencies, existing for more than 30 years. By and large, this kind of combination could make possible keeping to the programme’s planned resources and not allowing for an overrun. 
3. Socio-cultural impacts of the programme 

We have termed this kind of impacts as socio-cultural, because the research we have done showed that possible impacts on the cultural and historical objects in the area are likely to be as important as the consequences caused by the resettlement and inundation of agricultural land. This conclusion is not surprising, since the valley of the Vardar river, has been inhabited since ancient times and there are plenty of valuable localities in the course of the river. Another important note is that word social is used in its narrower meaning, involving only the direct impacts affecting the local population and objects, without any attempt to identify the wider social effects in the region (demographic, income distribution, or even economic effects), since considering the size of the country and the magnitude of the programme, the broader area of influence covers almost entire country.

It was very useful that the construction of the “Kozjak” plant and dam has revealed most of the problems likely to be faced during the implementation of the rest of the programme. The most striking impact of this project was the resettlement of several villages located on the land to be inundated by the accumulation for the dam. Although these villages are rarely inhabited, their resettlement bring about the problem of undertaking appropriate mitigation measures and public participation in the process of project planning. On the financial side, it draws attention to the appropriate costs of land and property expropriation, as well as the costs of new settlements for the villagers. Another consequence of the project concerns the four churches from the XVI-XVII century, which were located in the area to be inundated. These churches represent very important cultural monuments containing icons painted centuries ago as a part of the worldwide known Macedonian school of icon painting. The third kind of socio-cultural consequence refers to a very interesting part of the cultural heritage of this region – the stone graves in the village of Zdunje. Namely, due to the shortage of land, the people living in the above mentioned village have found a unique way of burying their predecessors. Instead of digging graves in the land, the graves have been built from the stone, which covers most of the area. Today, only several such graves have remained. They are about 150 years old, and represent very important cultural heritage. Eventually, we should mention the caves located in the region to be covered by water. The caves are interesting because of the indications that they might have been a home for the ancient people, thousands of years ago. They still haven’t been completely archeologically explored and only in the largest of them, covering 573 m2, in the first several meters, more than 200 artifacts dating from the paleolithic period have been found. It seems to be the only archeological site from that period in the country.

As far as all of the mentioned issues are concerned, our research has brought us to several interesting findings:

1. Regarding the resettlement and expropriation, the investor has paid for three parallel appraisals of the land to be expropriated, prepared by different agencies. The final solution for the price was determined to be somewhere in the middle of the three proposed results. The resettlers have been offered two alternatives: either to be paid for the expropriated houses or to be given a new house in one of the two settlements which are being build for these people, nearby the older locations. Some promising steps in the process of public involvement were made at the beginning of the planning process when government representatives and investors have been visiting the area, promising a fair expropriation price, new locations near the original villages, urbanization of the new location, etc. 

Today, as 80% of the expropriation is already done, there is still some discontent among the resettlers with the price offered for the expropriated property, saying that it was highly underestimated during the appraisal. There is also some disappointment with the location of the new villages, describing it as dry, unproductive land. They state that after the initial promises which were up to some level satisfactory, now they are unwilling to give up their land and move into the new locations. Some of them still haven’t signed the contracts offered by the authorities. 

It seems that the basic problem for this conflict is that the process of stakeholder analysis and public participation was poorly implemented. Although the investor has shown a reasonable amount of care for the resettlers, he has done most of the work independently from the local population. One possible plea for such a behavior is the fact that the number of resettlers is quite small (not more than 20 households), and that these people are mostly older population with their children living far away from their born places, namely in the bigger cities. Anyway, a little more public involvement and contacts with the people whose agricultural land is being expropriated could save time and efforts in the process. This is especially important as a safeguard, since now most of the people still posing problems to the expropriation process are considered to belong to some interest groups, or to be pursuing some personal interests well above what is considered as an appropriate compensation. 

2. The solution to the problem with the churches and the graves can be assessed with the highest degree. The churches have been decomposed and are being constructed again on new sites, preserving their original architecture and iconostasis. It was done using a new technique, which provides a complete and durable preservation of the paintings. There was also one interesting benefit from this process: in one of the churches, the painters-conservators have discovered much older paintings under the visible ones. Regarding the graves, the experts have also dislocated them, thus preserving this heritage of a unique value. It was not only the old graves that have been reallocated, but also the entire graveyard. In this case, there was much more public involvement, since the locations for the new churches and the graveyard were selected respecting the villagers’ choice. 

3. The problem with the caves containing archeological findings seems to be the most difficult. According to the new Law on urbanism and spatial planning, the investor decides upon the further exploration of the findings on the investment site. So far, only seismic and hydroengineering exploration has been done, but a very little archeological research. Since the project in question is of great national importance and of enormous financial cost, it is very unlikely that the investor will wait for the caves to be explored, especially taking into account the uncertain timing of the exploration works due to the financial problems the archeologists face. 

At the same time, it is necessary noting the fact that the programme includes positive cultural impacts in its part concerning the cultural and historical monuments in the region covered. Namely, the programme includes exploration, protection, revitalization and presentation of cultural monuments as one of its sub-tasks and it is supposed to provide US $ 20 million for this purpose.

On the project management side, these activities have been included in the project plans and their duration was calculated as a part of the total duration of the project. Since they do not belong to the critical tasks of the project, there have been some time reserves in their completion. The problems perceived in the procurement of equipment have provided more comfort in their implementation, although there is still a negligible percentage of all project affected people, who are not satisfied with the solutions offered and can therefore undertake a lawsuit, which might postpone the completion of the project.

The research has showed that the socio-cultural impacts caused by the other projects from the programme are much smaller than the ones arising from the plant “Kozjak”. This is especially true for the proposed second phase, in which, the two highest dams of the programme are to be built. They are located in a very passive and unsettled area, so that their construction does not include inundation of agricultural land or settlements. Also, 10 out of the remaining 12 dams on the river Vardar are less then 12 meters high, and they don’t require accumulations and inundation of land. Only the last two plants on Vardar are possible generators of negative impacts of this kind, but there are still only pre-feasibility studies available for them, without a detailed analysis of the possible resettlement or other similar consequences. Anyway, their implementation will certainly include inundation of at least agricultural land, so that precautionary measures for successful project management need to be undertaken. 

On the financial side, the feasibility study of the entire programme includes the costs for “protection of the environmental and socio-cultural amenities” as a fixed percentage (3% of the fixed costs investments), which shows a quite technical approach to the problem, but most striking is the fact that it did not include the expropriation costs at all, showing a very indolent attitude by the investor (or the analyst). It appeared that these costs have somewhat increased the total cost of the “Kozjak” project, which urges the need for a more pertinent approach to this question. 

Also, the studies prepared so far are only at the level of financial appraisal, without any attempt to consider the economic costs and benefits of the programme. The implications of this are reflected in the very low overall (and individual) profitability of the programme, based on the benefits arising from the sale of electricity. For such a comprehensive project, it is inevitable to prepare an economic cost-benefit analysis which would provide an integrated view on all the costs and benefits from the programme regardless of the bearer or the beneficiary. Their valuation at economic prices would radically change the picture on the acceptability of the programme. For instance, in the existing financial appraisal, the electricity was valued at the prevailing market prices in Macedonia, which are under strict government control and far below the world prices level. Valuation of this scarce resource for Macedonia at economic prices would certainly raise the profitability of the programme, and provide a more useful criterion for selection of priorities from the list of all proposed projects. With regards to our research, the significance of such an analysis would be to consider and try to give economic value to the costs caused by the involuntary resettlement, but also to the costs and benefits form the environmental change and protection. 

4. Conclusion 

The impacts expected from the implementation of the Programme for integral development of the Vardar Valley will certainly be tremendous. At first place, it refers to the direct and indirect economic impacts that will be spread all over the country and which represent the main reason for the long lasting interest for the programme. Among the other effects, the impacts on the environmental and social side deserve particular attention, especially in the last decades of growing interest for the environment, in the broader meaning of this word.


According to the so-called “old approach” in the planning and management of infrastructure projects, the main criterion for their selection is the attainment of minimum worth of investment, operating and maintenance costs over a specified planning period, often ignoring external costs associated with the control and mitigation of environmental impacts. On the other hand, first in the industrialized countries, but now also increasingly in the less developed economies, an approach to the management of development projects is being adopted which pays a lot of attention at the issues of preserving the environmental and social amenities. This approach involves a great deal of public discussion and feedback on design, assessment and valuation of the external impacts of the project and inclusion of the activities related to these kinds of impacts in the project planning and management documentation. 


In this regard, comprehensive field investigations are necessary, including the fieldwork required to determine the environmental and social impacts of the project, to identify mitigation measures and to determine if they will work. The investigations need to be done before a final commitment is made to the project by the developer and the government since the study could find the project to be fatally flawed or to require inordinate mitigation measures.


The case of the Vardar Valley, though at the beginning of its implementation, represents an encouraging example of adoption of the “new approach”. Although some difficulties have arisen, the hydropower project “Kozjak” shows a modified treatment of the socio-cultural impacts, most often ignored in the past. This is obvious from the first moment, as one meets the bulk of detailed reports and appraisals done for this type of impacts demonstrating the investor’s feeling of responsibility. The procedures applied with the cultural monuments, the churches and the graveyard, are being implemented for the first time in this region and are aimed at complete preservation of their authenticity. In the case of the resettlement, a great advance has been made with care for the resettlers, the alternatives offered to them and the urbanization measures planned for the new settlements, trying to implement the basic principle of the involuntary resettlement – making resettlers to be project beneficiaries.


We also have to stress the weaknesses showed in this phase. It seems that the process of public participation, although visible at the beginning, diminishes as we proceed toward the final stages of the planning process. After the first contacts, the price for the expropriated property was appraised by the investor, although based on three independent appraisals. Some more consultation with the indigenous population in this phase could have saved a lot of time now and prevent any possibility for delays caused by lawsuits against the project. Second, the case of the caves seems unsolvable, due to its natural characteristics. Here, an increased role for other institutions showing interest in this field exists, since there is still enough time to perform the necessary exploration works. Another weakness would be the omission of the cots for the environmental and social protection measures in their full amount in the feasibility studies, which has caused an unexpected cost overrun.


The experiences gained from this project now have to be used accordingly in the following projects from the programme. Perhaps, it is very favorable that social impacts related with the rest of the programme are much smaller than in the described project. It still does not remove the responsibility of taking care of several individual households only, which will probably be required to move. Also, the necessary fieldwork will have to be done in the case of the agricultural land inundation and the possible consequences for the nearby cultural monuments. All these activities need to be included in the planning documents, the Gantt and the PERT charts, in order to avoid possible cost and time overruns.
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� The realisation of this aspect of the programme is quite uncertain.


� Possible hydropower of the Vardar river is estimated on 5,2 billion kWh per year. From this amount only 4,8 billion kWh per year are considered to be useful from an economic viewpoint. At the moment only 25% are transformed into electric power. 


� The study was prepared by “Compagnie Nationale du Rhône”, using the experience from a similar programmes on some rivers in France. 


� According to the definition proposed by the International Commission on Large Dams.


� Genné Marcelle, 1996.: Investissement et environnement ­ Les méthodes d’évaluation de projets; Economica, Paris; p. 108. 


� We have to mention here, that no one can neglect the fact that the Vardar Valley is a region with very high risk of earthquakes, and this always must be borne in mind. 


� The hydropower plant “Kozjak”, as one out of 16 planned hydropower plants in the frame of the programme, it has been under construction since 1994, and it shall increase the installed capacity for 6%. 


� Actually, this study was prepared by the French companies Beture and Hydrolac, together with Compagnie Nationale du Rhône. It took two­three years for its preparation (1995­1997), but the results that come from the research, are very impressive. The study encompassed a poll upon 132 relevant industrial plants and firms, and in the same time a selection of the actual and potential polluters. It contains 85000 separate data accompanied by the computer model NOPOLU, that allows verification of the collected data. As a main failure of the study, it could be underlined the absence of the estimation on the agriculture pollution in the region. But, as a compensation, an estimation of the water quality (and its improvement) in the three natural lakes (Lake Ohrid, Laked Prespa, and Lake Dojran), is included in the study. 


� Our attention was focused on two cases: the plant Jugochrom, Jegunovce (near Tetovo) because of its chromium discharge into the river Vardar; and the smelter for zinc and lead in Veles (its impact is very negative as well, because it discharges lead, zinc and cadmium into the river Vardar). 


� A favourable circumstance is the fact that NGOs with environmental provenience and orientation in Macedonian. They all agree that realisation of the programme will contribute to an significant improvement of environmental quality in the region. This kind of support might be of great importance for this part of the programme. 
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