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 Abstract                                            

The paper highlights the key issues in environmental management in Eritrea, a newly independent country in the horn of Africa. It delves into the traditional land tenure system in the country and discusses the factors responsible for land degradation and loss of forest cover. Issues related to water pollution, solid waste disposal, sanitation and health are also discussed. The paper also analyzes weaknesses affecting environmental management in the country and recommends a way forward.
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1. Introduction

Eritrea is the youngest African nation that became independent just a decade ago. It is located in the horn of Africa across the Red Sea. Eritrea shares boundaries with Sudan in the North and West, with Ethiopia in the South and Djibouti in the Southeast. On the Eastern side it has coastline of more than 1200km along the Red Sea. The population of the country is less than 3.5 million in a land area of about 124,320 square km. The capital city, Asmara has a population of 50,2300 and smaller coastal towns of Massawa and Assab have a population of 25,763 and 44,220 respectively. 80% of the population lives in rural areas, and about 70% of the people are agropastoralists.

The country was ravaged by war for thirty years before it was liberated in 1991. Thus Eritrea inherited a shattered economy.  In 1995, the Government of Eritrea prepared an Environmental Management Plan keeping in view of the concept of Sustainable Development and the recommendation of Agenda 21 of the Rio Summit. The rationale stems from the fact that Eritrea is not endowed with rich natural resources and it has to use its resources frugally by integrating all concepts of recycling, reuse and waste minimization in its day-to-day practice while protecting the fragile ecosystem. The Environmental Management Plan of Eritrea is a blueprint for the protection of the scarce environmental resources. The plan represents a framework within which phased activities are supposed to be undertaken to manage the environment.

The guiding principles of the National Environmental Management Plan (NEP) of Eritrea are:

· Good and effective management of terrestrial, coastal and marine resources. Recognize the need and maintain diversity of environmental systems while utilizing the natural resources in sustainable way. Develop integrated management strategies that allows for multiple use of natural resources.

· Balance broad scale management (e.g. national and regional environmental legislation, and economic incentive and disincentives) with targeted management (establishment of protected areas and rehabilitation of degraded environment)

· People’s participation in planning process and management of the natural resources.

· To provide planning and management that supports the new ethic of sustainable living.

Implementation of the NEP in different sectors has been limited due to various constraints including lack of capacity in terms of trained manpower, financial resources, infrastructure, instability in the region due to frequent border disputes. These are discussed in the following sections.

2.  Resource Systems
2.1 Land and land use 

The main forms of land use in Eritrea are agriculture and pastorals.  Tables 1 and 2 show the total share of arable land and it’s low limiting food production. Therefore, land management is a prime concern to protect the arable land from land degradation.

      Table 1. Distribution of land use and land cover types

	Land use
	Area in Hectares 
	 Share of the total land

	Cultivated land
	1,084,821
	     8.9%

	Grazing and browsing land
	 5,984,799
	     49.1%

	Forest land
	 53,000
	     0.44%

	Unproductive land
	 243,780
	     2.0%

	Wood land and Shrubs
	 670,395
	     5.5%

	 Uncultivable land
	 4,030,902
	     33.07%


Source: Environment Eritrea News letter no: 3,pp 11, (1995)

Table 2: population growth and per capita arable land

	YEAR
	Population 
	Arable Land/capita

	1900
	330,000
	1.33

	1928
	510,000
	0.86

	1935
	617,000
	0.70

	1941
	760,000
	0.58

	1952
	1,031,000
	0.43

	1997
	3,500,000
	0.13

	2015
	7,000,000
	0.06




Source:  Baja Jan: Land degradation and rehabilitation in Eritrea, World Bank. 1996.

2.2 Land Degradation 

In Eritrea, land degradation is a central issue causing serious concern.   Lack of proper land use practices is primary cause of degradation. In the central and northern highlands, the land degradation is mainly due to water erosion that is estimated to be 2,420,380 hectares in 1984 and accounts for 19% of the total area of the country (DOE, 1995). The annual net rate of soil loss from the cropland is estimated at 12-17tons/ha. The crop yield is said to be declining at the rate of 1% per annum owing to soil erosion. The estimated food aid requirement for Eritrea has been 125,000—236,000 tons per year (Bajo1996). The cultivated land is 8.9% of the total landmass. In the coastal areas of Assab, along the Red Sea, there is a serious threat of increased salinity of the cultivable land due to the intrusion of salt water along the coast. However, no study has been undertaken to estimate the extent of loss of cultivable land due to salinity along the seacoast. Thus, the opportunity to increase the area under cultivation is becoming very limited.  

The major constraints facing soil conservation and water management have been the traditional land tenure system termed as the ‘Dessa’ System (village ownership). This system provides equitable access to all members of the villages and is conducive only to the extent of subsistence agriculture. It allows for periodic redistribution of land every 5-8 years. From land improvement point of view, this system has following disadvantages.

· A rotation period of 5-8 years is too short to make long term investments in improving land, such as tree planting, agro forestry, digging wells, and application of soil conservation techniques.

· There is no sense of ownership of land among the people and this serves as major disincentive for making any investment on land.

· Cropland is open to communal grazing in the post harvest season, which results in the removal of crop residues and exposes the land for wind erosion. The new land law is designed to address the issue of land ownership, among other things, but however, the implementation of the land policy is not effective so far.

Energy: As in the most developing countries, Eritrea heavily depends on biomass energy. Study conducted by the department of energy is presented in table 3.

Table 3 Biomass Energy consumption 1994-1998(000 tons) 

	Type of Fuel
	1994
	1995
	1996
	1997
	1998

	Fuel wood
	1292.4
	1334.2
	1375
	1418.2
	870.7

	Charcoal
	31.4
	32.4
	34.5
	35.7
	18.6

	Agro-residue
	47.3
	48.8
	50.3
	52.1
	90.8

	Dung
	360.0
	371.3
	382.7
	394.4
	265.4


According to the energy surveys, the share of biomass fell from 79% in 1995 to 66% in 1998. The decrease is due to regulations that ban the cutting of trees for fuel, prohibition of charcoal making. The 1998 national energy balance showed that the shares of biomass, oil products and electricity were 65.8%, 33.1%, and 2.1% respectively, but in rural areas, up to 95% of energy consumption is derived biomass sources. 

The heavy dependence on biomass fuel has created a number of problems.

· Fuel wood collection and illegal charcoal making aggravate deforestation and associated problems like soil erosion, flooding etc. 

· Diversion of cow dung and crop residue to energy deprives the soil of its sources of organic nutrients, depresses productivity, and impacts negatively on the food security conditions of the country. 

· Emissions of smoke from biomass burning in poorly ventilated houses poses health hazards particularly to woman and children, and much time and effort is spent on gathering fuel wood as it becomes scarcer by the passing of every year. 

Therefore there is an urgent need to promote alternative sources of energy technologies (RETs) wherever it is economically feasible. Although photovoltaic have been introduced, their use is mostly to certain welfare-focused applications like powering remote schools, health centers and water pumps in villages. So far, only about 400kw solar PV systems have been installed in the country (DOE 2002). The potentials of other renewable energy resources like wind, geothermal, micro or mini hydrothermal are not conclusively studied or developed in Eritrea.      

2.3 Forests 

Historically, Eritrea was endowed with a reasonably good forest cover. During the turn of the last century; Eritrea had a forest cover of 30% (NEMP, 1995). During 1952, the forest cover dwindled to 11%. During the next ten years, the forest cover showed a further reduction to a mere 5% of the total land (MOA, 1994). Presently forest cover in Eritrea is less than 1%. Eritrea’s forest is threatened by combination of factors including agricultural expansion, increased firewood consumption, heavy livestock grazing, internal strife (liberation Struggle), and construction of traditional houses known as ‘Hidmo’ in rural Eritrea. It is estimated that 100 trees have to be felled to construct one such traditional house (Environment Eritrea, 1995). The issue of the refugees, both internally displaced persons and returnees and their reintegration in the mainstream of the society is also having serious impact on forest resources due to house construction and an increased demand on fuel wood in absence of alternate cheap energy (ERREC, 1996).

 According to FAO (1986) out of the total forest cover in the country, 0.43% constitutes the disturbed forest, 1.60% the riverine woodland and bush land, 9.20% dense shrub land, 1.3% wooded land. 

The major cause of deforestation is due to the heavy reliance on biomass fuel in both rural and semi urban parts of Eritrea. National fuel wood consumption is estimated to be 2 million tons per year (Bajo 1996). This uncontrolled deforestation is removing vegetation cover and exposing soil to erosion. 

To alleviate the problem of loss of the forest cover in Eritrea, the following measures need to be taken urgently and these include:

· Development of National Forest Policy: There is an urgent need to develop a National Forest Policy with clear-cut action programme to improve the forest cover to at least 11% in the next decade with ultimate aim of attaining 30% forest cover through a vigorous drive of massive tree plantation. To achieve this target the Department of Forest should function as a separate unit with clear-cut mandate instead of being part of Agriculture ministry.  

· Development of Agro forestry: The concept of combining trees and shrubs with field crop and/or livestock is central. The concept of agroforesty has not gained prominence in this country.  The species used in agro forestry are multipurpose species. The selection of species is based on climatic condition. The economically important tree that can be successfully propagated under agro forestry scheme is Acacia senegal, the gum arabic tree. Besides producing the gum arabic, a polysaccharide that has wide commercial applications, it serves as a fodder for livestock and an excellent wood for charcoal. The tree also improves soil by fixing nitrogen, and has proven to be useful as a windbreak in Sudan (Cook and Grut1989). This tree grows in semi arid condition and as such it can be successfully grown in low lands of Eritrea.

· Afforestation: Planting trees on the hillsides, marginal land and wasteland can significantly help in increasing the forest cover. This can be done under various government schemes like food for work programme involving the local community, especially refugees where there is a large-scale unemployment.  

· Non conventional energy: To decrease the heavy dependence on trees for fuel wood, there is a need to promote the non conventional energy sources, especially harnessing of solar and wind energy in the semi arid regions, i.e. in the low lands of Eritrea. This includes development and popularization of biogas, solar cookers etc.

2.4 Water

Water is a scarce commodity in Eritrea. The country has no perennial water source. All the rivers and their tributaries (except Setit) are mostly seasonal and intermittent.

At present the most important and dependable water supply source in the country is ground water.  The local self-government with the help of the Water Resource Department have been making efforts in establishing clean water supplies to the rural communities of Eritrea, however, the target is far below the desirable levels. In the water sector, the Water Resource Department is primarily invested with the responsibility to investigate and explore both surface and ground water resources and to ensure protection of water resources from pollution and control its usage. But so far, the Water Act is not developed. Furthermore, no drinking water standards have been formulated. As a result, water pollution is on the increase in certain places affecting the ground water quality either due to salt water intrusion in coastal areas or due to seepage of municipal sewerage in the capital city of Asmara, resulting in high nitrate levels  (WRD 1995).  In certain parts of Eritrea the ground water contains high amounts of Fluoride, a chemical detrimental to human health (Srikanth et al 2001). There is a need to set up community/domestic deflouridation plant to overcome the ill effects of fluoride in ground water. The other issues that need to addressed are:

· Regular monitoring of the inland waters including water reservoir/tanks that are the source of drinking water in cities and towns to check algal growth, apart from biological and chemical pollution resulting from surface runoffs.

· Promotion of water conservation, especially rainwater from rooftops in the individual houses.

· Restructuring of the water tariff, i.e. introducing dual water tariff to discourage excess water use by industrial consumers and promoting water conservation. 

3. Sanitation 

The lack of adequate sanitation contributes to the high prevalence of water and sanitation related diseases like diarrhoea, malaria, amebiosis and typhoid that are most common diseases in Eritrea. Malaria ranks first among the top ten diseases causing inpatient death among the adults. A survey undertaken by Water Resources Department revealed that only 7% of the Eritrean population have access to safe water and less than 1% have safe sanitation, which is the lowest in the World (Grebru et al 1999).  67% of population lives in malaria endemic zones and morbidity in Eritrea due to malaria is around 7.9% (MOH, 2002). Plasmodium falciparum accounts for 93% of the total infection.
3.1  Municipal Liquid Wastes 

Presently, there is no treatment for sewage in all the major towns and cities of Eritrea. The industrial and domestic wastes are drained into streams. Untreated domestic wastes are used for cultivation of crops in Asmara and its suburbs. Research study undertaken on the health effects of sewage farming revealed high prevalence of gastro-intestinal diseases, especially giardiasis among the farming communities in the suburbs of Asmara  (Srikanth 2002). The study calls for an urgent need to segregate industrial wastes from domestic wastes before commissioning of sewage treatment plant.

3.2 Disposal of Municipal Solid and Hazardous Wastes  

There is only one open disposal site for the disposal of solid wastes in Asmara and there is no scientifically designed landfill in the whole of the country. The existing one is a controlled open dump that has been in use for the last sixty years (Habtesion et al, 1999).  About 61,6459 tons of solid waste is collected per year. It is said that the increase of solid waste is about 8% per year (Habtetstion et al 1999) due to the increase in population. The major concerns with regard to solid waste management are as follows.

· Lack of statistics regarding the composition of wastes generated in the cities and towns of Eritrea, which hinders effective utilization of organic wastes in form of compost.

· The concept of segregation of solid wastes has not gained attention so far.

· Centralized system of collection as it is practiced now is burdensome to municipality with the increase in urban population and generation of wastes.

· Lack of involvement of private entrepreneurship in the waste collection process is hindering effective collection and disposal of solid wastes.
4.  Pollution and Waste Management

4.1 Industrial Pollution 

Industrialization in Eritrea started quite early. Most of the industries were established during 1901-1973. However, further growth in the industrial sector has not taken place due to the country’s liberation struggle. The productive capacity of these industries is low due to outdated machinery and technology, which largely contributes major environmental damage (Gabreselassie 1993).  The major polluting industries are tanneries, textiles, detergent, cement and storage battery industries. The total quantity of untreated raw effluents discharged into the sewer system is around 1403,37m3. The effluents are highly acidic and contain high concentrations of inorganic ions like nitrates and sulfates apart from chromium  (Srikanth and Gebreamelak 2001). The total quantity of hazardous liquid waste generated from the industries is to the tune of 3,640metric /year. In the absence of environmental legislation in place there is virtually no control over the discharge of untreated wastes from the industrial units.

The major issues that need to be addressed to solve the problems related to industrial pollution are as follows:

· Enactment of environmental law and regulatory guidelines for preventing pollution from industries.

· Formulation of discharge standards for effluents for their discharge into land, surface water and sewer system.

· Setting up at least primary effluent treatment plant for all industrial units on priority basis to prevent corrosion of pipelines carrying untreated industrial wastes.

· Landfill sites need to be identified for safe disposal of hazardous/solid /hospital wastes.

· Appropriate fiscal concessions (taxes, subsidies, and grants) should be provided to stimulate investment on installing pollution control devises in the industries.

·  Industrial zoning: A well developed industrial zoning procedure is needed in a master plan for urban areas so that human settlements do not come close to industries /industrial zones.

· Monitoring mechanisms: The Department of Environment needs to initiate monitoring mechanisms for assessing the environmental quality of effluents before they are discharged. Monitoring the ambient air quality -- emissions from chimneys need to be considered.  

5.  Management of the Coastal Environment 

Eritrea has more than 1200 km long coastline with 354 islands in the Red Sea (SOE-E 1997). The important coastal and marine ecosystems of the Red Sea include coral reefs, Sea grasses and Mangroves. The coastal city of Massawa offers a good scope for tourism and business opportunities including aquaculture. Presently part of the coastal city of Massawa has been declared as free zone. Therefore the management of coastal environment assumes new significance in the light of these developments.

Studies on marine ecosystem along the Eritrean coast are scanty. The recent study (Pragatheshwaren and Mussie, 2001) on marine pollution along the Massawa coast revealed that the major issue related to marine pollution of the Red Sea along the Massawa coastal waters of Eritrea is the disposal of untreated sewage waste into the sea from the township of Massawa. This is said to trigger algal bloom periodically, due to increased nutrient loading of phosphates and nitrates. The other issues that need to be addressed with reference to the coastal environment of Eritrea are as follows:

· Setting up a monitoring station: To get a comprehensive picture of the anthropogenic sources of pollution, and predict the future trends of contaminants in the Red Sea, including possible illegal dumping of hazardous wastes, it is necessary to set up a pollution monitoring station. 

· Monitoring of oil spills along the coastal waters of Eritrea.

· Setting up of sewage treatment plant in the coastal towns of Massawa and Assab and prevention of the untreated wastewater getting into coastal waters.

· Prevention of untreated wastes from shrimp farms entering into the coastal waters.

· Formulation and adoption of an integrated coastal zone management plan.

6. Constraints on Effective Implementation of Environmental Policy in Eritrea 

The study clearly focuses on the inadequacy and obstacles for the effective implementation of environmental goals and challenges in Eritrea. However, the major issues include the following:

· Constraints on financial resources: Growing constraints and competition for ever-dwindling public resources have seen the environment being sacrificed in terms of budgetary allocations for more pressing demands of health and education. As a result, donor funding is the major source sustaining most of the environmental programmes in the country.

· Lack of institutional capacity both in terms of technical and human resources.

· Absence of legal instrument to enforce the various provisions enshrined in the National Environmental Management Plan in Eritrea. This legislation, once in place, would clarify the mandate and objectives of the Department of Environment, its relationship to other branches of State administration for developing and enforcing environmentally sustainable policies and practices.

· Inadequate infrastructure and laboratory facilities for conducting various scientific studies.

· Overlapping functions of different governmental agencies: In the absence of a clear-cut mandate for each department there is a tendency of overlapping functions. For example, the Forestry and Wildlife department is placed under the Ministry of Agriculture instead of the Environmental Ministry. Similarly Water Resource Department functions as a separate unit under the Ministry of Land, Water and Environment. 

· Strengthening the conservation lobby: At present NGOs play negligible role in shaping environmental policy or take part in conservation activities in Eritrea. The civil societies should be encouraged to play a major role in shaping national environmental policies.

7. Future directions

This study sought to understand complex issues involved in managing the environment in Eritrea. The following are recommendations are made for the way forward.  

· Strong and sustained political will to implement policy reforms.

· Development and strengthening of human and institutional capacity with legal and policy framework related to natural resources issues. 

· The Department of Environment should have the capability to coordinate other agencies which deal with environmental management issues. 

· Strengthen the environmental information unit and create a national focal point for dissemination environmental information. 
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