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In the mangrove forests of Tanzania’s river deltas, poverty and isolation drive degradation of the local natural resources. Persistent conflicts among government policies, failure to enforce environmental laws and centralization of decision-making about resource management aggravate the impacts of poverty. 

The mangrove forests of Tanzania face immense pressure from both development policies oriented toward economic growth and from the subsistence needs of local people. In Bagamoyo, where the Ruvu and Wami Deltas are found, tourism is taking its toll through clearing for hotel construction and opening of beaches, while illegal charcoal-making and salt-making also threaten the mangroves. In the Rufiji Delta, home to the largest mangrove forest in the whole of East Africa, threats to biodiversity come from as far away as New York: the government has accepted a proposed multimillion-dollar private prawn-farming project to be located in the delta area. Subsistence farming and private trading of mangrove poles, mostly illegal, are currently causing considerable damage and decline of mangrove forest in the Delta.

In their heyday during the colonial era, Bagamoyo and Rufiji were centers of civilization in the coastal areas of Tanzania. Then bustling towns, they were points of trade between the Arab and Far East countries. Major commodities traded included mangrove poles, logs, and tree bark, which were exported to those countries for use in house construction and boat building and for making tanning material. These trade links have since disappeared and the traditional uses of these products changed, overtaken by technological advances. Today, lack of coordination and good management of mangrove resources enables the decline of biodiversity in the mangrove areas. Numerous national policies are either being enacted or reviewed to take into consideration the existing realities in the local and global contexts and to address needs for sustainable development. However, conflicts often occur among government ministries, departments, and individuals. These may be administrative, political, or even social, all pertaining to the utilization of mangrove resources or mangrove areas.

Rufiji, Ruvu, and Wami Deltas support a variety of biodiversity, providing diverse natural resources and food for human beings and other species. Environmental decline in these deltas, however, is also high, resulting in economic, social, ecological, and cultural implications. For example, the livelihood and culture of the local people will be endangered if mangrove resources are further depleted. The environmental destruction taking place in the deltas is also a national problem. The level of destruction is high in Ruvu Delta compared to Rufiji and Wami Deltas, is attributable to differences in enforcement practices and the size of the mangrove forests. However, the driving forces that threaten biodiversity in Ruvu, Wami, and Rufiji Deltas are similar.

Site Descriptions

This study of the socioeconomic root causes of biodiversity loss in Tanzania focused on the mangrove areas of the three most important deltas in the country, namely Wami River Delta and Ruvu River Delta in Bagamoyo District, and Rufiji River Delta in Rufiji District. These deltas, situated in the Coast Region, constitute the largest wetland areas in Tanzania. They extend from the central to southern Tanzania coastal area.

The study area is influenced by a hot and humid coastal climate with temperatures ranging between 25ºC and 35ºC. Temperatures are highest between December and April. Two monsoon winds, the northeast and southeast monsoons, affect the climate. The rainy season is from March to May, with short intermittent rains between October and December. Annual rainfall exceeds 1,000 mm.

Among the six major ecological zones of Tanzania, the Coast Region falls within the Coastal Forest and Thicket zone (Stuart, et al, 1990; Mwalyosi and Kayera, 1995). The total forest area in the Coast Region is about 2.5 million ha, of which 369,523 ha are protected and the rest are open public forest (United Republic of Tanzania, 1997b). The soils in this ecological zone have poor moisture-holding capacity, which results in poor drainage. The Coastal Forest and Thicket zone has a high rate of endemic species including, for example, the blue dwarf gecko (Lygodactylus williamsi) (Mwalyosi and Kayera, 1995).

The Ruvu Delta is located about 67 km northeast of Dar es Salaam. The river’s main catchment area is the Uluguru Mountains in Morogoro Region. The Wami has its sources in the Kaguru Mountains and flows to the southeast across the Mkata Plains to the Indian Ocean. The Delta is about 90 km from Dar es Salaam. The Rufiji Delta is located about 200 km south of Dar es Salaam. Nine major tributaries form the Rufiji River basin, which extends for about 177,000 km2 and covers roughly 20 percent of Tanzania’s area (Semesi, 1991; Rufiji Basin Development Authority, 1981). There are some 43 islands in the Delta. The entire delta area is generally flat.

The three deltas are rich in biological diversity. Most notable are the mangrove forests, macro-invertebrates, and fish. An inventory carried out in 1989 shows that the mangroves of mainland Tanzania cover about 115,500 ha (Semesi, 1991). The Rufiji Delta alone is about 53,255 ha (40 percent of total). Eight species of mangroves are found in these deltas: Avicennia marina, Bruguiera gymnorrhiza, Heritiera littoralis, Ceriops tagal, Lumnitzera racemosa, Rhizophora mucronata, Sonneratia alba, and Xylocarpus granatum. Mangroves protect the coastline against destructive waves, help in microclimate stabilization, and enhance water quality in coastal streams and estuaries. Also, mangroves retain sediments and nutrients, provide habitat for fish, and supply forest and wildlife resources (Mwalyosi and Kayera, 1995).

The mangrove ecosystems support a variety of life forms including crocodiles, hippopotamuses, monkeys, and many birds, such as kingfishers, herons, egrets, and waders. Many types of fish are also found in these deltas. The most common fish species include Hilsa kelee, Liza macrolepis, Chanos chanos, and Thryssa spp. Crustaceans include Scylla serrata, hermit crabs, and prawns. The Rufiji Delta is an important prawn-fishing ground for Tanzania. Molluscs include Saccostrea cucullata, Terebralia palustris, Cerithidea decollata, and Strombus spp. Insects such as wasps, spiders, mosquitoes, and ants are also abundant in the mangrove forest. Lepidochelys olivacea, a rare turtle species, nests near large river mouths in the south of Tanzania, and both it and other types of turtles visit mangroves. (Mwalyosi and Kayera, 1995)

Figure 14.1 Tanzania: Catchment Areas for Wami, Ruvu, and Rufiji Rivers
Figure 14.2 Bagamoyo District, Wami and Ruvu Deltas
Figure 14.3 Rufiji District, Rufiji Delta

While the mangroves of Tanzania are rich in biodiversity, habitat loss and modification are high, leading to a decline of biodiversity. The land in the deltas is largely used for farming, as forest reserve, for harvesting of forest products (eg, for charcoal, poles, and timber), for prawn farming, fishing, and salt-making. The human settlement in the Rufiji Delta is larger than in the other deltas. In the Ruvu Delta, seasonal settlement by charcoal-makers is common.

Local fishermen complain that fish catches are declining sharply and that they have to go further out to the deep waters, an indication that fish numbers have declined in shallow waters. Also, the fishermen complain that catches now consist of juvenile fish, a further indication of over-fishing and habitat degradation.

Over-harvesting for construction poles, firewood, charcoal, and timber for furniture and boat-building threaten the mangrove ecosystem. Products from the mangroves such as poles and thick logs for boat-making are not easily available these days. Other threats include clear-cutting for agricultural expansion, salt-making, urban development, construction of tourist hotels, creation of prawn farms, siltation from upper catchment areas, and poor fishing techniques, such as the use of dynamite and poison. In addition, the burning of coral for the production of lime, which is very common in Bagamoyo, threatens the stability of the shoreline. This practice destroys the reef from which coral is taken and destroys the protective belt of mangrove forests. (Bryceson, 1981; Mitzlaff, 1989; UNEP, 1989)

Research Methodology

In this study, we hypothesize that biodiversity loss is a result of direct, or local, and indirect, or macro-level, driving forces working together in complex combinations. The loss of biodiversity in mangrove forests occurs due to actions and activities triggered by social, political, and economic factors at the macro or the national level. The social factors include social policies, class structure, social participation in decision-making and implementation, societal values and norms, poverty, ignorance, and greed. Political and institutional factors also play an important role in the management of resources. Coordination among different sectors utilizing common resources and conflict resolution are major aspects of this category of factors. Economic factors include economic adjustment policies such as market liberalization, privatization, and fiscal and monetary policies. The effects of these policies filter down to the micro- or local-level through economic instruments such as taxation, subsidy removal, commodity prices, and exchange rates. The macro-level factors are in turn influenced by external global factors, which put pressure on local situations economically, socially, and politically. These factors include world commodity markets and international financial institutions.

Direct causes or driving forces of biodiversity loss in this case study are those associated with the use of natural resources at the local level. These forces include settlements, smallholder agriculture, harvesting of fuelwood and building materials, salt-making, aquaculture, and fishing, all of which may have direct ecological impacts on terrestrial and aquatic environments. Local people interfere with natural processes in the mangrove forests through natural resource-based economic and social activities, such as fishing and farming, causing imbalances in the ecosystem. Pressure on these resources may be exacerbated by local population increase through birth and/or migration. Changes that occur as a consequence may include biodiversity loss in the mangrove areas through diminishing quality and quantity of flora and fauna species. Even complete extinction of endemic animals or plants may occur. To understand the dynamics of these interactions, questions were asked concerning the motives for use of the natural resources, resource-use practices, and the enabling and inhibiting factors. All these questions were asked with reference to the major players, from the local context to the global.

The indirect causes, or influencing factors, are identified as the cultural, economic, ecological, political, and legal factors found at the national and global levels. These play a major role in shaping the local environment or context in which various motives for resource use develop. These factors essentially create the context in which the actors work in order to achieve their objectives. Whether or not the resulting context facilitates the creation of environmentally conscious and responsible behavior on the part of the main actors is the question this study sought to investigate.

The mangrove areas were chosen for this study because of their rich biodiversity. The three deltas provide a good case for comparison, since they have significant differences in terms of their utilization and hence in the driving forces of biodiversity loss. The Rufiji Delta site was also chosen because of the unfolding of a proposed large-scale prawn-farming project. This project illustrates the complexity of the interplay among various actors with conflicting motives and objectives.

The study made use of both primary and secondary data sources. Primary data was collected from field surveys in five villages each in Rufiji and Bagamoyo Districts near the mangrove areas. These villages were chosen with the assistance of district government officers. A representative sample of respondents was chosen through random sampling. In addition to the interviews and the observations of the research team, physical surveys of the activities taking place in the study area were conducted to facilitate understanding of the situation and also to cross-check the information provided by the respondents. Data collection techniques included structured questionnaires, interviews using a list of leading questions, focus group discussions, physical surveys, and the use of informants, especially old people who have a historical perspective.

Secondary data was obtained from institutions such as the University of Dar es Salaam, Bureau of Statistics, Ministry of Natural Resources and Tourism (MNRT), Rufiji Basin Development Authority (RUBADA), National Environmental Management Council (NEMC), and Department of Environment in the Vice President’s Office. To gain a wider perspective on the issues in question, varied literature was reviewed. 

A major challenge posed by this study was the association of the posited causal factors to the observed outcomes. It was difficult to directly link the hypothesized driving factors to the observed impact due to the role of numerous factors in creating any particular situation. Moreover, the effect of factors that contribute to biodiversity loss may be mitigated or aggravated by other conditions. For example, the effects of poverty on biodiversity may be aggravated when the government does not enforce resource-management policies. Another challenge has been the lack of baseline data for inter-temporal comparisons of mangrove stocks and human populations. Thus, the study has relied to a large extent on scanty information and respondents’ perceptions for both the socioeconomic aspects and marine and terrestrial ecology. More data is needed to ascertain the trends in ecological changes. Some of the information obtained from the field interviews could not be cross-checked, particularly that pertaining to management and use of mangrove resources from the colonial era through the 1980s, due to lack of records.

Findings from this study open up many interesting questions and should stimulate further inquiry into the complex processes involved in biodiversity loss. Apart from natural processes in the deltas, such as rivers changing courses, more complex relationships among individuals, institutions, and government ministries pose a formidable challenge to researchers to understand and resolve. 

Local Context

Population and Settlement

Several theories have emerged that explain the impact of population on the use of natural resources.1 Local population growth may directly affect use of resources and influence the rate of habitat change. Although the relationship between population size and growth and biodiversity loss is complicated, the use of a variety of indicators make it possible to explain the effect of population growth on natural resources. For example, it is evident that countries with high population densities have converted relatively more land to agricultural use. 

It is tempting to follow this line of argument to explain biodiversity loss in the deltas. However, due to the paucity of data on population trends, one must be careful with the conclusions. Data collected from the study area suggests different population dynamics for Rufiji and Bagamoyo Districts: rapid growth for Bagamoyo and slower growth for Rufiji. The population of Bagamoyo increased from 136,059 in 1978 to 173,918 in 1988, an annual growth rate of 2.4 percent (United Republic of Tanzania, 1997a). Similarly, the population of Rufiji District grew from 135,334 in 1978 to 152,316 in 1988, an annual growth rate of 1.3 percent (United Republic of Tanzania, 1997a). In 1988, the population in the delta area alone was 33,000 (Semesi, 1994; Fottland and Sorensen, 1996; Rufiji Environmental Management Project, 1998). In-migration is likely to cause an increase of Rufiji’s population in future if the Rufiji prawn-farm project takes off. The project proposes to employ about 7,750 people when fully operational (National Environmental Management Council, 1997).2 

However, a careful analysis of events in the study area shows that local population may have fallen over the last few decades. Many elder villagers in Rufiji Delta remember that, between the 1950s and 1970s, the Delta bustled with people who flocked there to trade in mangrove poles, logs, and bark, fish, cashew nuts, prawns, cotton, rice, and coconut. Rufiji was one of the major outlets to Arab and Far East countries for mangrove products and timber. This market was central in linking the delta islands, including Mafia Island, and the other parts of the coastal area. Coconut and other products from Mafia passed through this market. The Delta’s history of interaction with various traders included Arabs, Portuguese, Germans, English, and Indians who visited the East African coast. Arabs did most of the trade with the local people. Over 62 dhows (boats) were “docking at various ports” in the Delta each season to buy mangrove products for export when trade was strong. This situation began to change in 1974 when traders stopped coming from the Arab countries. Several factors contributed to the decline in trade, but the local people attribute it to political interference.3 On the basis of this history, there is little evidence to suggest that current population pressure has been a direct cause of the loss of biodiversity in the Rufiji Delta.

Rather, what emerges is that poor management has contributed to increased depletion of mangroves. In Rufiji, the mangrove forest has passed under public, private, and cooperative management. In the 1940s, the Rufiji mangrove was under the management of two foreign businessmen. The forests were leased to private dealers for harvesting and management. Harvested areas were replanted and the mangrove forests flourished during that time, despite the great demand, due to good management, monitoring, and control.

The system continued until 1965 when these businessmen closed the operation. From 1965 to 1987, the Department of Forestry managed the forests but various local cooperative unions and individuals harvested them haphazardly. Because management was so weak, unsustainable harvesting was common. In 1987, the government instituted a ban on mangrove harvesting that lasted until 1991 when a management plan was put in place. Therefore, it was not population pressure, but rather a management vacuum created by the departure of the two businessmen that led to over-harvesting.

The mangrove forests in Ruvu and Wami were not put under such an arrangement. Because the physical characteristics of these deltas render them uninhabitable, human settlement in the Wami and Ruvu Deltas is almost non-existent. However, access to the area is an important variable for understanding the process of biodiversity loss. Although isolated by distance and the poor quality of the roads, Ruvu and Wami Deltas have been suffering pressure from the town of Bagamoyo and beyond. As noted above, the population of Bagamoyo increased at a rate of 2.4 percent annually between 1978 and 1988. This increase is reflected in household sizes. Households in Bagamoyo average more than six people who depend on the head of household for their survival.4 Because families are big, they exert great pressure on natural resources in providing for basic needs.

Social Dynamics

Although the human population in Bagamoyo and Rufiji Delta is heterogeneous, there is no strong evidence of serious social divisions. There are no distinct social classes. Rather groups with diverse interests, such as farmers, fishermen, wage earners, and entrepreneurs, characterize the community. Most people fish, farm, and harvest mangrove products for subsistence and cash needs. Both farmers and fishermen are small-scale producers, using simple tools. Women fish for small pelagic shrimp, known locally as udavi, near the seashore, while men fish for larger prawns and fish in deep waters. In Rufiji Delta, both men and women cut and dry Phoenix palm (ukindu) for mat-making and for sale.

While the social structure in the study area is strongly influenced by the main economic activities, religion and culture also play an important role in shaping social behavior. Over 70 percent of the inhabitants of Bagamoyo and Rufiji Deltas are Muslims who maintain close family ties. Other instruments for social control are statutory rules and regulations. Each village has its own government, which is responsible for the day-to-day matters of peace and order.

Despite this seemingly peaceful scenario, social tension is common. In Kaole village, historical animosity, brought about by the “master-slave” relationship between former landlords (the Arabs) and the local people, has engendered mistrust between the two groups of people. This has split the village into those who support the village government, largely made up of local inhabitants, and a splinter opposition group, which is made up of the descendants of former rulers and landlords. Corruption and lack of transparency are cited as complaints of the small splinter group against the village leaders. It is alleged that the Kaole village government has not accounted for proceeds obtained from harvested mangrove poles for some time. Furthermore, the leadership, which is composed of many members of the same clan, is said to have overstayed their time, having been in office for the past 15 years. This leadership crisis has adversely affected the participation of the local people in protection of mangrove forest resources, as well as their day-to-day life. For example, although almost the entire population is Muslim, each of the two groups has its own mosque.

In the Rufiji Delta, social divisions recently became sharper when the proposed prawn-farming project was introduced to the people, dividing them into those who support it and those who don’t. Although social divisions have yet to become very serious, already some collective social functions have been affected. For example, some villagers in Mfisini and Salale villages no longer participate together in weddings or funerals because of animosity between those who support the project and those who are against it. Divisions affect families and even households, and social interactions between people of different positions have become limited and suspicious.

This social tension in the Rufiji Delta was heightened when several villagers decided to go to the High Court to sue the government over its decision to allow development of prawn farming in the Delta. This marks a dramatic change in attitude on the part of farmers who, for the first time, are intending to sue the government in order to protect their environment and their rights. This will obviously increase animosity within the village between contending groups, as well as heighten tension between the government and the villagers. A confrontation between the government and the villagers is imminent. As a farmer in Salale village pointed out, “the government resettled us during the seventies. We lost many of our possessions. This project intends to resettle us again. This time we are not ready to move out.” (National Environmental Management Council, 1997)

Socially, communities in Bagamoyo and Rufiji Deltas have changed in recent years. Formerly, girls were not given the same opportunities as boys. Now, many girls in Rufiji are reported to be attending schools and doing better than in the past. However, schools are in such bad condition that they discourage many pupils and parents alike. On the economic front, a few entrepreneurs in retail trade and transportation are emerging. For example, there are an average of about six to eight dhows–boats–in each village in Rufiji Delta. The owners of these dhows buy mangrove poles and hire out their dhows for transportation. However, unemployment and idleness, especially among the youth in Bagamoyo, is rampant.

Most of the people are poor. They cannot meet basic needs or improve their welfare. Incomes obtained from fishing are modest. For example, in Bagamoyo, an ordinary fisherman earns an average of $311 per year from fishing. In the Rufiji Delta, average income from fishing is about $164 per year.5 Village governments have few sources of revenue. Most of the village leaders complain that the central government has allocated to itself all the important sources of revenue. Currently, village governments retain only about 10 percent of all revenue collected for the District Council.

The Dar es Salaam-Kibiti-Nyamisati road in Rufiji is so bad that trade among these areas is affected, and goods from the Rufiji Delta are often stranded due to poor transportation. Trade in prawns has been seriously affected, with consequences for the income of the majority of people. Also, markets for agricultural crops are unreliable. Over 70 percent of all villagers complained about low prices for farm products and fish. Low prices were blamed on high transportation costs (30 percent), poor transportation (58 percent), and inadequate markets (46 percent). Because of the inadequacy of markets and poor transportation, most farmers concentrate on mangrove cutting for sale.

Similar problems were observed in Bagamoyo. Low prices for fish and farm products is the main complaint (82 percent), followed by price instability. Poor transport is not such a serious problem in the surveyed villages in Bagamoyo as it is in the Rufiji Delta. Bagamoyo is relatively accessible from Dar es Salaam, though during heavy rains the road is difficult. Broadly, however, factors that affect market status in Bagamoyo and Rufiji are the same, namely bad roads and poor transport, delay in receiving payments, expensive transportation, unstable prices, and inadequate markets. 

Box 14.1 Poor Education Delivery: A Threat to Mangroves

Mr. Muhsin Mohamed Kuchombeka, the chairman of Nyamisati sub-village, tells the story of years of frustrations from poor education delivery in the Delta:

"For the past 22 years, our primary schools in this side of the District had never sent any of their pupils to secondary schools. Last year (1997), we decided to set up a camp here in Nyamisati to help our children with their education. All parents contributed money, chicken, fish, and everything to our children selected from various schools in the Delta so that they can prepare themselves for the final exams. We also paid for the teachers who came from different schools in the Delta. After intensive training, six pupils were selected to go to secondary schools. We were very happy indeed. We realized it is possible for our children to go to secondary schools. We will do the same thing this year."

However, only three of these children were able to go; the other three did not go due to lack of fees. As Kuchombeka points out, this lack of education influences the environment in two possible ways.

“Our children are frustrated, they have resigned and lost interest in schooling because of the dismal performance of our schools in examinations, they have decided instead to cut mangrove poles so as to earn money.  The government has decided to abandon us in education; our schools have not enough teachers, not enough materials; we are left like this so that our natural resources can be stolen from us without us questioning.”

Resource Utilization and Management 

Local resource use and management, the basis of livelihood strategies, are critical to the status of biodiversity. In Bagamoyo and Rufiji Deltas, livelihood strategies revolve around three interrelated activities that all have direct implications for the use of natural resources: farming, fishing, and cutting of mangrove poles. The usual strategy is not to specialize in any specific activity, thus reducing risk through diversification.

Three types of land tenure systems coexist in Rufiji and Bagamoyo. First, the intact mangrove forest areas are held by the government as forest reserves and managed by the Forestry and Bee-keeping Division of the MNRT. The “islands” of Rufiji Delta are also legally governed as forest reserves, despite the fact that some areas are in rice fields rather than mangroves.

The second type is customary land tenure in which the clan has use rights over certain pieces of land and apportions them to clan members. About 40 percent of the farmers in Bagamoyo and 25 percent of the farmers in Rufiji obtained land through inheritance. Families allocated land to another 20 percent of farmers in Rufiji and 10 percent of farmers in Bagamoyo.  Commercialization of land is not practiced widely. Only about 8 percent of the farmers in Bagamoyo and 2.5 percent of farmers in Rufiji have purchased land.

The third type is village land. This land can be apportioned to individuals by the village government upon request. Thirty-five percent of the farmers in Rufiji and 25 percent of the farmers in Bagamoyo have obtained land in this way. The major issue regarding land in Rufiji and Bagamoyo is not ownership, but rather accessibility and quality of the land. Farmers in Bagamoyo are concerned about the poor fertility of their lands. As regards mangrove areas, the main concern of the Rufiji Delta people is that these areas are not accessible to them for paddy cultivation, at least not legally. 

Agriculture Production

Agriculture is an important activity in both Bagamoyo and Rufiji Delta. About 65 percent of the people in Bagamoyo and over 70 percent in Rufiji Delta consider farming their first priority. Main crops grown include paddy rice, cassava, cashew nut, coconut, maize, banana, simsim, millet, sweet potatoes, fruits, vegetables, and legumes. In the Rufiji Delta, cultivation of rice is very important for the survival of the people, to the extent that farmers believe “without paddy cultivation, many people would have died here.”6 Rice is harvested twice a year in some of the areas.

Agriculture remains small-scale due to economic, social, ecological, and institutional problems. Forty percent of the farmers cultivate 1 to 2 acres, about 30 percent cultivate 2 acres, and 30 percent cultivate 3 to 5 acres. In the Rufiji Delta, farms are much smaller and fragmented. In both Bagamoyo and Rufiji, farmers stated that they expanded their farms because they needed to increase incomes, to get more yields, and to be able to support big families. These responses indicate some of the driving forces behind the expansion of farms at the local level. However, in Bagamoyo, only 25 percent of the people expanded their farms by about 2 acres within the last five years, while in Rufiji Delta, only 30 percent were able to expand by 0.5 acres within the same period. Overall, about 70 percent of the farmers in Bagamoyo and Rufiji were unable to expand their farms due to shortage of land and farm implements. 

Thus, at a local level, expansion of agricultural area is a direct cause of habitat change. New farms are being opened up in the Rufiji Delta although such expansion is illegal because the government has prohibited further clearing. Farmers are advised by the government to plant mangroves in their paddy farms and are allowed to cultivate paddy until the mangroves have grown up. Then the farmers must vacate the area. This policy has garnered strong criticism from the farmers. One farmer in Mfisini village said, “We are really surprised by this government, we do not know what they are thinking about us. We are required to plant mangroves in our paddy farms, will they send us food in future?” Farmers have not been told where to go after the mangroves in their rice fields have grown up.

Some of the most crucial ecological problems for agriculture include inadequate land, inadequate fertility (for Bagamoyo), diseases (for cashew nut and coconut), vermin, and pests. Likewise, agriculture causes ecological damage. Crabs found in the sediment affect rice seedlings. Farmers respond by using DDT to kill the crabs (Semesi, 1991), but it also kills other species. Farmers in the Rufiji Delta continue to use DDT perhaps due to lack of alternatives for dealing with the problem or due to ignorance of its effects. Agriculture is also affected by natural processes. For example, Rufiji River changed course some years ago, resulting in changed patterns of erosion, deposition, and salt penetration into different parts of the Delta. Some rice farmers reacted to these changes by clearing mangroves and introducing rice into areas that now experience less salinity (Sandlund, et al, 1997).

Shifting cultivation was a major agricultural system in the Rufiji Delta but has become less common as the land shortage has worsened. Under shifting cultivation, yields are initially high in a newly opened rice field in the mangroves, but decline after the third year, and the field is abandoned due to weed invasion by the seventh year (Rufiji Environmental Management Project, 1998). This practice led to clearing of mangroves every time a new field was opened. Shifting cultivation is still a threat to the mangroves despite the ban on expansion and opening of new farms in the Delta.

Harvesting of Mangrove Products 

Harvesting of mangrove products, especially for commercial use, is a major direct cause of biodiversity loss in Rufiji, Wami, and Ruvu Deltas. Mangrove products are important to the people of Rufiji Delta because, as they said, “about 75 percent of our life depends on mangrove. The remaining 25 percent is divided between fishing and farming.”7 Data on the extent of harvesting of mangrove forest products in the deltas is scanty and inconsistent, but project officials believe legal harvesting is high, and illegal harvesting is even higher. There is a management plan, but it is not followed effectively.

Harvesting of mangrove products for subsistence use is small scale (Semesi, 1991). Mangroves are harvested and used locally in construction as poles, for boat-making, including for dhow ribs and rails, and to a lesser extent keels, as firewood and charcoal, and for preparing fish traps. Most of the houses in Rufiji and Bagamoyo are constructed with mangrove poles. In some fish landing areas and rice farms, people live in huts built on platforms supported by mangrove poles (Semesi, 1994; field observation).

Income generation is the driving force behind commercial harvesting of mangrove poles. People sell them to traders for eventual use in construction. Mangrove cutting is an economic activity that supports other sources of revenue and provides employment for many in Rufiji Delta and Bagamoyo. For example, in Rufiji Delta, about 60-100 dhows in the Delta employ up to ten youths each as seamen. Boat construction is a thriving business, which engages about six people per dhow. 

Harvesting of mangrove products for firewood or charcoal is another important direct cause of the loss of biodiversity in the deltas. While firewood collection is permitted only from dead trees, commercial charcoal production involves felling trees. In Bagamoyo, charcoal-makers stay in the mangrove forests temporarily to harvest these resources. Charcoal-making is more widely practiced in the Ruvu and Wami Deltas than in Rufiji. Charcoal and firewood are sold in Zanzibar, Bagamoyo, and Dar es Salaam. Charcoal-making and firewood-selling are also important sources of revenue and employment for most of the people in Bagamoyo District.

Fishing 

Estimates indicate that over 80 percent of all prawns caught in Tanzania come from the Rufiji Delta and over 90 percent of all the catch is exported (Mwalyosi, 1990). The biggest cause of biodiversity loss in relation to fishing at a local level is poor fishing gear and practices. For example, local people in Rufiji Delta use stake traps (wando) made from the roots of Rhizophora mucronata. With this technique, fishermen block the large part of a small channel by planting wooden stakes in a V shape so that fish are stranded during low tide. This process is destructive because it affects the roots of the plant and may kill the entire plant. Also, these traps are woven together so tightly that even juvenile fish are trapped. Apart from traps, the use of fishnets with small meshes causes similar problems. This is also common in Ruvu and Wami Deltas. Most fishnets available in the country are imported. Besides being of low quality, they are also prohibitively expensive for most of the fishermen who, as a result, resort to more destructive methods. These practices and technologies are not sustainable and it appears that most fishermen are not aware of the dangers of using them. A final major direct cause of the loss of fish at the local level is the involvement of big trawlers that operate where artisanal fishermen do their fishing.

Salt-making

Salt-making is another important economic activity in the deltas that has direct implications for biodiversity. Mangrove areas in Wami and Ruvu Deltas have been cleared and replaced with solar evaporation pans for the production of salt. The size of the cleared area is not known, but in total there are more than 30 salt works in Bagamoyo. In some areas of Rufiji Delta, mangrove is used for fuelwood in the salt production process, which requires large of amounts of fuelwood (Semesi, 1991).

National Context 

The major factor preventing rational use of natural resources in Tanzania has been the lack of integration of environmental concerns into economic policies. Economic policies have aimed at achieving economic growth largely without regard to its implications for the environment. Often, this has resulted in over-exploitation of natural resources and the loss of biodiversity. Conflicting objectives and interests in the use of delta resources among government ministries and departments, be it land for salt-making or tourism, forestry or fisheries have contributed to the loss of biodiversity in the delta areas and continue to pose threats. Bagachwa, et al (1995) have indicated the negative effect of structural adjustment programs on the environment and conclude that, if current programs continue in the same pattern, more damage will occur to the environment in the years to come. Tanzania’s new Forestry Policy acknowledges the importance of biodiversity conservation, but appreciation of sustainable utilization and management is only a recent development at the national level and has not been popularized at the local level.

Lack of coordination among various actors has led to undesirable outcomes for the environment of the deltas. Among the objectives of the National Investment Promotion Policy of 1992 is the maximum mobilization and utilization of domestic capacity. The achievement of such a goal poses significant threats to biodiversity in a situation where coordination of activities is lacking among actors sharing common resources to achieve their specific goals. While the 1998 Forestry Policy and hence the Forestry Department encourage sustainable management of forests, for example, the department of fisheries under the same ministry, MNRT, has approved the prawn-farming project in the Rufiji Delta. This project is aimed at the economic growth objective, but it conflicts with forestry and social objectives. In some cases, inconsistency and violation of legislation means that maximization of one objective threatens the mere existence of the other. Another case in point is a proposed shrimp hatchery in the Mafia Island Marine Park.

Land tenure issues are important in that they influence the manner in which land is used. The rules and the underlying principles of the 1923 land ordinance governed Tanzania’s land tenure system until 1995.9 Inadequate capacity to enforce the existing rules and regulations within the relevant government departments, such as the MNRT, allows illegal activities to flourish in the mangrove reserve areas. The government has established grounds for the implementation of various policies and declarations affecting resource use. Among those efforts are a national report on the implementation of Agenda 21, preparation of the National Environmental Action Programme (NEAP), and the formulation of the National Environmental Policy. 

Economic and Social Development Policies

In an effort to improve the welfare of its people, the government of Tanzania has experimented with various development strategies. These strategies have frequently alienated people, rather than involving them in the desired development, because they have relied on command-and-control or top-down approaches to economic and resource management. The sustainability of these measures has always fallen short of expectation. A confrontational and patronizing relationship has persisted between the people and their government and, as a result, people have ceased to take responsibility for their own actions. Instead, they look upon the government as their provider.10 This undesirable attitude has had detrimental effects on the sustainability of numerous projects and programs initiated by the government.

The Ujamaa strategy (1974-76), which epitomized the Tanzanian brand of socialism, had good intentions of improving the welfare of the people of Tanzania through collectivizing them in Ujamaa villages. However, this type of development could not be sustained for long since it was too heavily dependent on foreign assistance. The strategy was also blamed for contributing to environmental degradation and hence biodiversity loss due to clearing for village settlements and farmland (United Republic of Tanzania, 1997b; Kikula and Mung’ong’o, 1992). Expenditure on social services grew rapidly while production capacity to support the growing social sector grew slowly. This poor growth was primarily due to non-performing para-statals, which turned out to be heavily dependent on government financing rather than generating expected revenues for the government.

In an attempt to resolve structural problems constraining the productive sector, Tanzania initiated several economic programs. The National Economic Survival Program (NESP) of 1981 was the first of what were to become known as Structural Adjustment Programs (SAPs) or Economic Recovery Programs (ERPs), which are being implemented in a number of developing countries today. The aim of this program was to rehabilitate the ravaged economy and restore balance in the external sector. It lasted only a year and was replaced by a three-year SAP in 1983, with similar objectives of solving structural problems and stabilizing the economy. SAP and NESP were home-grown programs as opposed to the subsequent Bretton Woods Institutions' programs known as ERP I and ERP II. A primary objective of the SAP was to improve economic performance of the public sector through introduction of incentives for increased production of goods and services for both domestic and export markets. The NESP and SAP programs could not be fully implemented due to financial constraints arising from the need for external finance, which was not forthcoming.

Soon after the SAP ended, ERP I was introduced in 1986. This three-year program, whose main objective was similar to the previous programs, differed in strategies and availability of funds.11 It aimed to establish market-economy fundamentals through measures that included decontrolling prices, removing subsidies, and enhancing labor efficiency and productivity by reforming employment in the public sector. Since these programs aimed at specific objectives of stimulating economic growth, it was no wonder that, in the course of their implementation, a lot of protests were heard concerning their adverse effects, especially on the social sector and the environment. These effects, though unintended, brought hardships on people through reduction of expenditures on education, health, and agricultural and forestry extension services. ERP II (1989-1992), alternatively known as the Economic and Social Action Program (ESAP), aimed at correcting the adverse effects of its predecessor while continuing with the objectives of ERP I. 

ERP I and II achieved a positive impact through increased industrial capacity utilization and output. The value of non-traditional exports increased by 24 percent per annum between 1986 and 1990, and per capita income increased by 6 percent in real terms. The objective of moving toward a market economy was slowly being realized. However, dismantling of the state marketing structure resulted in hardships to farmers in areas where private traders were unwilling to go. Trade liberalization increased environmental degradation and biodiversity loss by promoting such crops as tobacco, which result in more land being cleared for agriculture. Moreover, infrastructure deterioration and poor social services delivery remained problematic (Bagachwa, et al, 1995).

One of the effects of these economic programs on the natural environment, and thus biodiversity, has been the loss of necessary funds for basic environmental services. National resource management, especially extension services, monitoring, and enforcement of rules and regulation, is a labor-intensive activity. The instruments used by the SAP policies included removal of subsidies from government sectors, reduction of staff in government departments, and freezing of employment. These measures have affected the delivery of services in the department of Forestry and Bee-Keeping in the MNRT, among others. Despite the existence of a Mangrove Management Project, funded by the Norwegian Agency for Development Cooperation (NORAD), there are severe shortages of manpower and of funds for recurrent expenditures for daily monitoring and enforcement activities in the project area, including funds for boat fuel.  This creates an environment conducive to the illegal harvesting of mangroves for charcoal-making in Bagamoyo and poles in Rufiji.

Legal Issues and Enforcement

Tanzania has legal provisions for the management of almost every natural resource and several institutional authorities responsible for the implementation and enforcement of the rules. Main issues include lack of effective enforcement, low penalties for offenses, and a long and cumbersome procedure to enact and pass by-laws relevant in local areas. At present, some of the penalties are low compared to the cost of the damage to the environment and magistrates use their discretionary powers to reduce sentences further. For instance, the Fisheries Act directs that any person who possesses or uses explosives or electrical devices for the purpose of fishing will be penalized by a fine not exceeding 500,000 Tanzanian shillings (Tshs.) (US $757) or imprisonment for not less than three years. Available records from the Bagamoyo District Natural Resources Office show that, of the six fishermen arrested in 1990 in connection with dynamite fishing, two were convicted and each paid a fine of Tshs. 2,000 (about US $3.50). It is apparent in this case that the law is loose and allows culprits to continue their illegal activities. To change this situation, the environmental awareness of magistrates must be raised. They should be made to understand and appreciate not only the use-value of these resources but also the importance of these resources' ecological functions.

Due to increased control of dynamite fishing in the area, more young men and women seeking employment have moved into the lime-making business, using coral dislodged from coral reefs. Political leaders in the region applaud these young people for their creativeness and initiative in being self-reliant. To the leaders, this phenomenon diffuses the unemployment time-bomb, which the government has failed to disarm. What emerges is a serious situation that calls for immediate awareness-building for the politicians and government leaders in order to protect the environment and biodiversity

Conflicting Interests and Institutional Coordination

The study areas are characterized by dynamic and extremely complex ecosystems with a variety of natural resources. Although several institutions have been established to deal with these resources, management has been poor. A key issue is the lack of effective coordination among the various institutions involved. No authority exists to reconcile conflicting interests among government institutions, such as the issue of licenses for fishing, harvesting mangroves, and salt-making, or land titles. These may concern the Division of Forestry, the Division of Lands, the Division of Fisheries, the Ministry of Water and the Ministry of Energy and Minerals simultaneously. In the mangrove area, there are institutions responsible for mining (mineral prospecting and salt-making), land use (Ministry of Lands), forestry (MNRT), environment (Vice President’s Office), and under local governments (represented by the newly re-established Ministry of Local Governments). The activities guided by policies and regulations from these institutions have often conflicted with each other due to different immediate objectives and lack of harmonization or coordination of policies needed to achieve the much wider objective of sustainability. To take another example, the Forest Ordinance of 1957 has governed all forest-related matters. However, despite the ban on cutting of mangroves in Bagamoyo, licenses for the establishment of salt pans continue to be issued. During the 1994-97 period of implementation of the mangrove project, it is reported that the land and mineral authorities continued issuing permits for salt production that involved clearing of mangroves, especially in Bagamoyo District (Ministry of Natural Resources and Tourism, 1998). The construction of tourist hotels on the beaches of Bagamoyo has contributed to clearing mangrove areas between hotels and the sea in order to improve beach access. Construction of tourist hotels in Bagamoyo is authorized by the Ministry of Lands in Dar es Salaam, while the district offices do not even collect levies for business conducted in their jurisdiction.

In Rufiji, these contradictions are even more glaring. As well as being a forest reserve, the mangrove forests of the Delta are under a management project supported by substantial donor assistance money (National Environmental Management Council, 1997). Yet, according to the law, it is possible to grant permits in such areas for exploration of subsurface resources such as oil. Thus, a production-sharing agreement for exploration was issued in June 1997 to an Irish company looking for oil in the Delta. A second oil prospecting company, from Canada, also has a license for prospecting in the Rufiji Delta. The prawn farm is another activity granted permission to operate in the Delta against technical advice and social protests. Approval of the prawn farm violates the land policy, which does not allow large tracts of land to be allocated to a single investor, and reveals the conflict between the forest and fisheries departments, both under the MNRT. Other conflicts arise between the oil prospecting companies and the prawn-farming project since the oil companies expect that the prawn-farming project will deny them access and possibly claim compensation if they are granted access. The impending disturbance and possible government displacement of people living in some parts of the Delta is another issue that has resulted in a court case against the government. Over the long-run, these contradictions may lead to loss of mangroves as the delta people lose faith and trust in the government. These people were once convinced to stop cutting down the mangroves for rice cultivation in order to conserve mangroves for their important ecological functions. Seeing the same government now supporting activities that lead to clearing of mangroves may reduce commitment to conservation activities. 

Forest Policy and Management of Mangrove Forests

A new forest policy, created in 1998, goes a long way toward meeting the present challenge facing the local and global environments. Environmental protection and biodiversity conservation have received their due recognition, unlike in the previous policy, last reviewed in 1963. One of the main objectives of the new policy is to ensure ecosystem stability through conservation of forest biodiversity, water catchments, and soil fertility. The policy states that new forest reserves for conservation will be established in areas of high biodiversity value and that biodiversity conservation and management will be included in the management plans for all protected forests. Involvement of communities and other stakeholders will be encouraged through joint management agreements. Biodiversity research and information dissemination will be strengthened. This policy is a great departure from the traditional forestry approach of command-and-control. In the wake of failed policing and in the face of a shortage of funds to deal with mounting challenges, people’s participation in conservation is clearly seen as the most effective way to achieve the policy’s goals.

The lack of capacity to enforce rules and regulations is a major issue for biodiversity conservation. Most resource-use policies have over-emphasized control and prohibitions without the means or capacity for enforcement and inadequately addressed traditional interests of the people or their involvement in the management of natural resources. The Mangrove Management Project, which was initiated with the objective of maintaining the integrity of the mangrove ecosystem, is one example. Phase I of the project, begun in 1994-95, aimed at increasing the contribution of the mangrove ecosystem to the local and national economy through rational, sustainable use of mangrove ecosystems. In Bagamoyo, where the Ruvu and Wami Deltas are found, the district forestry department has a shortage of working facilities and funds for boat fuel. Yet, the project requires the officers to visit the mangrove forests frequently to monitor and enforce regulation. Due to manpower and financial shortfalls, illegal and indiscriminate harvesting is rampant in both Ruvu and Rufiji Deltas. 

The district officials in Bagamoyo pointed to some factors that they thought contributed to the shortage of funds and to frustrations in monitoring and enforcement of conservation. First, frequent changes in the administrative set-up disrupt the continuity and institutional memory in natural resource management. Until 1972, natural resource management was under the Department of Forestry, in the central ministry. During the decentralization era, 1972 to 1984, these activities were put under the stewardship of the Regional Development Director's office. Since 1984, the activities have been conducted under the District Executive Director. It is alleged that, throughout those transitions, the priority of the administration was to extract revenues from forestry resources rather than to manage them.

Second, the distribution of revenues from natural resources between the central government and the districts where the resources are found was uneven and highly unfair. The distribution of revenues is as follows: 30 percent is taken by Treasury, the remaining 70 percent is then distributed to all the ministry, regional, and district departments. As an example, revenue between 1985 to 1995 was Tshs. 70 million, while retention by the district, according to the District Forest Officer, was a mere Tshs. 200,000 – barely 0.3 percent of the total. Third, the much talked-about decentralization has not been put into practice. Policies remain centrally planned and directed, thus complicating implementation of projects and plans at the local level. Bureaucratic procedures also frustrate management efforts. Finally, political interference in matters that are purely technical is also a problem.

In fisheries too, implementation of policy guidelines is a problem. One case, which has been pointed out by local fishermen in the study areas, was the violation of the guidelines for prawn fishing. Legal conditions include the following: big vessels for prawn fishing are supposed to fish in deep waters, from eight meters upwards, and the number of these vessels is determined for each season in accordance with the capacity of prawn-breeding areas. The trawlers violate these conditions. They sometimes enter the delta area where they come into conflict with artisanal fishermen, cutting their nets and denying them their catch. More devastating for the marine ecosystem is the fact that the trawling technique destroys the ocean floor by damaging plants and other marine creatures. This destruction changes the nature and character of the area disturbed, exacerbating biodiversity loss.

Land Tenure 

Land tenure is another policy issue related to biodiversity loss. It is generally believed that lack of tenure security discourages long-term investment in land. However, security of tenure is not a guarantee that long-term investment will be undertaken or that such an investment will not cause biodiversity loss. Various development policies and programs in the country, such as the villagization program, concentrated on methods of production rather than forms of land ownership (United Republic of Tanzania, 1994). This has resulted in acute land problems and conflicts. The new land policy contains some passages that may lead to the conservation of biodiversity.12 It states that, “[a] mechanism for protecting sensitive areas will be created. Sensitive areas include water catchment areas, small islands, border areas, beaches, mountains, forests, national parks, rivers, river basins and banks, seasonal migration routes of wildlife, national heritage and areas of biodiversity.” Of particular interest is the concern raised in the policy regarding areas of multiple land uses. The Rufiji Delta is such an area. Currently, there are many land-users in the Rufiji Delta. However, no multiple land-use management system is in place. REMP, an IUCN-supported project, intends to work on this aspect. It is important for the responsible ministry to take a leading position while working with other stakeholders in developing this multiple land-use management system. Alongside REMP, Tanzania Coastal Management Partnership (TCMP) has just started coordinating various programs operating along the coastal areas of Tanzania. Together with these efforts to address better coordination and sustainable utilization of natural resources, a body responsible for resolving conflicts over multiple land uses should be established.

International Context

Foreign Markets and International Trade Conditions

Historically, the Arab countries of Yemen, Oman, Saudi Arabia, and the Emirates provided the largest market for mangrove poles, tannin, and logs. From the 1940s, or perhaps earlier, until the early 1970s, trade boomed. During this time, trade and urban life in the deltas flourished. The elderly delta people recall that, in the early 1930s, an English trading company known as the Liverpool Company was stationed in the Delta at Nyamisati where there was a harbor. This company bought mangrove poles, logs, tannin, sisal, cotton, and cashew nuts. In those days, Rufiji people had many cash crops, and they used the delta villages to get these commodities to the outside world. By 1974, the last Arab merchants were caught, suspected of trading without licenses. That was the end of the “good old days” for the delta people. Currently, the only commodities still being transported by river from the Delta are mangrove poles to Zanzibar and Dar es Salaam, and coconuts and cashew nuts from Mafia Island. Other commodities are transported by road to Dar es Salaam and other markets. Cotton, sisal, and cashew-nut growing have declined. Problems associated with marketing of these cash crops are the main reason for the decline.

Currently, most of the charcoal, firewood, and mangrove poles harvested in these deltas are transported to Zanzibar for sale. Some mangrove poles that are transported to Zanzibar find their way to the Arab states. Although this was substantiated by several people interviewed in Zanzibar, no data was available to gauge the magnitude and significance of the trade. In Zanzibar, mangrove poles are in high demand for house construction. The tourism industry is picking up tremendously and many hotels are being built on the island. Hotel construction uses a lot of mangrove, the bulk of which comes from the Rufiji Delta. This mangrove trade is illegal but no regulations empower the natural resources officers in Zanzibar to seize illegally obtained mangrove poles. What they do, therefore, is to collect from the mangrove traders the duties on imported mangrove products, regardless of whether they were legally obtained or not. 

International Financial Institutions

The World Bank and the IMF are among the international financial institutions influencing economic activity in Tanzania. They have facilitated development programs with unintended adverse effects on the environment. The ERPs implemented in Tanzania and several developing countries have aimed at stimulating economic growth through the use of various economic instruments, monetary and fiscal alike. The ERPs aimed to stimulate use of the resources at the disposal of the country. What the policy did not consider was the need for a mechanism to ensure that the natural resource base, upon which this economic growth depends, was conserved to ensure sustainability. The inevitable is happening due to this omission. SAPs caused and are still causing social hardships and environmental destruction. ERP II tried to soften the harsh effects of ERP I by supporting the basic social services but did not address the environment. 

Foreign Private Investment Capital

Foreign investment is looked upon as important in facilitating economic growth through transfer of modern technology for efficient production that would not otherwise be available to the country, given the shortage of capital. Today, foreign investors are particularly important for the networking advantage they have in the world market, which is critical in Tanzania.  Its position in the world market has, like most developing countries, been chronically weak because the prices of its primary products are dictated by buyers and characterized by instability and stiff competition. Tanzania has few industrial exports. In 1996, the value of industrial exports was only 16 percent of total exports compared to 55 percent for agricultural products, including coffee, cotton, cashew nuts, tobacco, sisal, and tea. Mineral exports are rising and promise to do so for a long time. In 1996, mineral exports constituted 7 percent of total exports, but had risen to 13 percent by 1997, almost double the previous year. The important point is that economic growth is desirable for the betterment of the country’s population. However, we have to be careful about the nature of development for which we strive. We must avoid development that provides short-term benefits but diminishes long-term sustainability, as well as development that benefits a few but leaves the majority bearing the cost of environmental degradation.

The tourism industry is expanding rapidly in Bagamoyo. With the promised construction of a tarmac road from Dar es Salaam to Bagamoyo, a distance of about 65 km, more investment and therefore growth is expected. This expansion in Bagamoyo promises the government substantial revenue. However, it should be done in a sustainable way so as to benefit all the people concerned while maintaining the ecological balance which, to a large extent, provides the touristic value of Bagamoyo. Destruction of the ecological fundamentals will eventually boomerang on the industry itself. Investors who clear mangroves to create sandy beaches and pour untreated effluent from their hotels into the ocean destabilize the ecological balance and endanger the sustainability of their businesses and development of the country in general. Likewise, the prawn-farming project in Rufiji poses the same potential benefits and costs for various actors and stakeholders. 

These costs and benefits should be balanced through a well-rounded analysis that integrates all sectors and stakeholders to determine the social, economic, and environmental costs and benefits before any major decision is made. Environmental policy states the need for Environmental Impact Assessments (EIAs), but the relevant act is currently being rewritten and EIA guidelines are in the process of being formulated. A few organizations insist on an EIA as a condition for engaging in activities in their areas. The Tanzania National Parks Authority, the Tanzania Electric Company, and the Ngorongoro Conservation Area Authority all impose such conditions on investors. Also, some big investors are forced to undertake EIAs when they are looking for project funds.

International NGOs, AID, and UN Agencies

The role played by international NGOs in Tanzania and elsewhere in the world is well-appreciated. Their assistance serves mostly to fill the gap in terms of expertise, financial inputs, and providing a wider audience for important humanitarian, conservation, and developmental issues by linking the local scene with the outside world.13 Some international bodies such as the UN organizations provide leadership in various spheres of interest to the world community. Several international NGOs, AID, and UN agencies in Tanzania work in various areas, including humanitarian assistance, development projects, capacity building, and environmental matters such as biodiversity conservation. Insofar as they work as pressure groups and lobbies, these institutions play a very important role in facilitating the correct behavior of major actors in various spheres of interest. When the government approved the prawn-farming project against the advice of the NEMC, international experts and institutions such as IUCN as well as local people lodged numerous protests and pleas with the government. Most NGOs, both local and foreign alike, opposed the size and especially the manner in which the project was to be implemented. The projected adverse effects included the loss of biodiversity through the cutting down of mangroves, ecological disturbance due to diseases and pollution, social displacement, and loss of livelihoods. 

The above-mentioned international institutions are financing many projects for the protection of Tanzania´s natural environment. The Mangrove Forest Management Project, which is financed by NORAD, covers all the mangroves in the country and aims at maintaining ecosystem integrity and enhancing sustainable use. Other international organizations such as the Irish Aid are involved in coastal zone conservation and development specifically for the Tanga region. USAID in collaboration with the Center for Coastal Resources of the University of Rhode Island is working with NEMC in a Coordination Project for Integrated Coastal Management, better known as the Tanzania Coastal Management Partnership. The Rufiji Environment Management Project (REMP), a relatively new initiative sponsored by IUCN, has just begun work in Rufiji. A site-based project with headquarters in the Rufiji district, one of REMP’s objectives is to assess the biodiversity of Rufiji Delta mangrove areas and plan for their conservation. All the above efforts and others, added to local initiatives, create a large collective effort, which may not be achieved otherwise. 

Tanzania is also a signatory to the international Convention on Biological Diversity, among other conventions and treaties. This convention gives Tanzania the opportunity to contribute to global initiatives for the conservation of biodiversity and makes it eligible to benefit from technology transfer, financial assistance, scientific and research cooperation, and capacity building.

Conclusions

The loss of biodiversity, a loss that is both quantitative and qualitative, in Rufiji Delta and Bagamoyo is driven by strong local dependence on natural resources, particularly for cash needs. This study was unable to gauge the actual quantitative extent because of the lack of baseline data. Extinction was not observed. However, certain sizes of mangrove trees and fish are not easily available. 

Major direct causes such as commercial harvesting of mangroves for poles, charcoal, and firewood lie behind this loss of biodiversity. Expansion of rice farms is another direct cause. Similarly, salt-making and construction of ponds for prawn-farming in Bagamoyo leads to habitat loss in deltas. 

The main influencing factors or root causes that trigger biodiversity loss in the Ruvu, Wami, and Rufiji Deltas can be traced to national and international policies and programs. Commercial harvesting of mangrove poles, which is prompted by lack of alternatives and opportunities, accounts for most of the loss occurring in the deltas. Many people are involved in commercial harvesting of mangroves as a means of livelihood because other sources, such as agriculture and fishing, are inadequate and are affected by poor roads, unreliable markets, and inefficient supply of equipment. 

Issues related to legal and institutional frameworks as well as institutional functions constitute formidable problems. For example, the participation of local governments and the local people in the management of the mangrove forests is inadequate. Only a few villages have formed Village Natural Resources Committees, charged with sustainable management of mangroves, under the auspices of the mangrove project. Laws regarding management of forest reserves were enacted in 1957 and revised in 1997. Most of them were inadequate and outdated, and penalties did not reflect the actual value of the degraded areas. Although revised, the laws still give the judges freedom to issue lower penalties. Conflicting government policies also contribute to the loss of biodiversity in the deltas. 

Increasing world demand for prawns and liberalization of the fishing sector has brought private fishing vessels to Tanzania’s waters. International fishing vessels draw close to the inshore waters where small fishermen fish, denying them their opportunity to fish freely and affecting the nets they set. Also, international fishing vessel practice trawling, which destroys the seabed and marine organisms. 

These processes are not taking place in isolation from international influences. Since 1986, Tanzania has been implementing macro-economic policy reforms. These reforms are influenced by international financial institutions. One of the key features of the reform programs is reduction of government expenditure and an increased role for the private sector. These policies have had the effect of diminishing the enforcement capability of the regulatory agencies. Monitoring and patrol against illegal harvesting has been critically affected. The vast mangrove area of the Rufiji Delta has only three staff and one boat and often funds are lacking to buy fuel. In Ruvu Delta, likewise, patrols are rare.

International influence is also seen in the role of the international private sector. The proposed Rufiji prawn farm is a case in point. This aquaculture project is likely to lead to the extensive felling of mangrove trees during the construction phase, and pose further threats of pollution and increased demand for food and poles in future as the workers begin to arrive in the Delta. Increased private investment may push the destruction of the mangrove forests even further because of inappropriate government policies, which would allow large-scale prawn farming to take place in an ecologically sensitive area, and because of weak monitoring, management, and law enforcement.

The future of these deltas is precarious. Assuming that the current situation and weaknesses continue, the loss of biodiversity will be very high. Current harvesting trends are likely to continue or even increase as long as new alternatives and opportunities are not found, and as far as ineffective management regimes are still in place. New threats such as large-scale prawn farming, salt-making, population growth, and expanding tourism will pose further challenges in future. The future scenario may change for the better if sustainable approaches are adopted. The introduction of the Integrated Coastal Zone Management Project is likely to help improve the situation if well-implemented.

Figure 14.4 Conceptual Model for Mangrove Biodiversity Loss in Tanzania

Recommendations

This study has identified several key factors that threaten or cause the loss of biodiversity in Rufiji, Wami, and Ruvu Deltas. The following are some of the recommendations that address those key issues.

In order to reduce biodiversity loss in the deltas, it is important focus not only on management but also, and more importantly, to provide economic alternatives and opportunities to the local communities that will discourage them from over-harvesting natural resources. This will require immediate action from the central government because some of the alternatives, including farming and fishing, demand improvement in infrastructure support. Negotiations between the central government and local authorities and the people must be undertaken to identify suitable areas for farming. 

In addition, since fishing is affected not only by lack of fishing gear, but also by the activities of large commercial fishing vessels, we recommend that the government reassess its policies regarding permits to international fishing companies and commit itself to ensuring that all parties respect procedures.
Not all the farmers in the deltas can access alternative areas for farming. Therefore, it is recommended that farmers in some villages in Rufiji Delta be allowed to continue to use their existing land for farming and that the decision to plant mangrove trees on the farms be reconsidered. Alternatively, if these people have to be moved, plans have to be openly discussed and known beforehand. Although this is an issue that requires immediate attention, negotiation must be carried out among the MNRT, villagers, the Rufiji District council, and NORAD, which supports the mangrove project. These negotiations are important because the MNRT has already prohibited further expansion of farms and demands that existing farms be planted with mangrove trees. 

Further, it is recommended that there be an inter-ministerial committee that looks into all policies in order to remove overlaps and conflicting goals. While the formation of such an inter-ministerial committee will require prior approval of the government, it requires immediate attention because the damage in the deltas is already great. 

Harmonization of policies is crucial, but not sufficient, to redress the problem. Effective coordination is also required. Therefore it is recommended that a body responsible for coordination of activities along the coastal areas is important. In the absence of such a body, and in order to avoid further costs, it is recommended that the TCMP coordinate resource use in the coastal areas. TCMP should be strengthened by including all the major players in relevant sectors and including sustainability aspects after the end of the project life. The framework envisaged here is that of integrated coastal zone management. Currently, several donor-funded projects operate in the coastal zone but they are not necessarily coordinated.14 The newly formed TCMP is best placed to facilitate a cross-sectoral integration. This assessment is based on the fact that TCMP aims at supporting the efforts of the government of Tanzania in partnership with ongoing coastal management programs working at regional and district levels, the private sector, and the NGO community to establish an effective coastal governance system. However, since TCMP is a donor-funded project with a set life span, sustainability issues should be carefully considered and, if possible, built into the project implementation mechanism. TCMP should also look at the possibility of developing multiple land-use plans for the deltas.

Furthermore, it has been observed that many of the villagers and land users in the deltas are not fully aware of the interdependence between their activities, such as harvesting of mangrove poles, and the health of the marine environment. In many cases, people are concerned with their survival needs, and strive to meet them at any cost. It is therefore recommended that the NEMC should take the lead in organizing awareness-raising programs for the people of Rufiji Delta and Bagamoyo with respect to sustainable use of natural resources. This is not something new; NEMC’s portfolio includes training programs for various stakeholders on matters of environmental conservation and sustainable resource use. 

The government established the Mangrove Management Project in the coastal areas of Tanzania without adequate consultation with the local communities. Many people in Rufiji and Bagamoyo still question the sustainability of the project and the role of bodies such as the Village Natural Resources Committees. It is therefore recommended that the Mangrove Management Project should foster greater participation of all the stakeholders at the local level by changing their participatory approach to bottom-up from top-down to ensure that maximum support is obtained. However, it is also important to ensure that the sustainability of the project is considered, especially by linking the central with the local government in the project administration.
This study was unable to quantify the extent of degradation or loss taking place in the deltas due to lack of baseline information. It is therefore recommended that further long-term studies be carried out in the deltas to establish baseline environmental data upon which monitoring can be based. On the basis of this, follow-up studies must be carried out to establish the extent of loss. Scientists from the University of Dar es Salaam in collaboration with the MNRT can undertake such studies. Negotiations must be carried out with the government in order to enlist their support for this important study.

NOTES:

1 For details of this discussion see Stedman-Edwards (1998). 

2 NEMC’s review of the environmental impact statement for the prawn-farming project put the employment generation capacity at around 3,000 people.

3 One version of the story is that some Arab merchants were apprehended by the police in 1974, allegedly for trading without license. 

4 Over 30 percent of the respondents in Bagamoyo said they had over six people in their households who depend on them for the provision of their basic needs. 

5 These are estimates reported by the respondents; they may be grossly understated.

6 Comments made by several farmers in the Rufiji Delta.

7 Similar views on the importance of mangroves to local welfare were also expressed in Bagamoyo District.

8 Mangroves for the purpose of making keels are rarely found. Mango tree trunks have largely replaced them.

9 After a court finding in 1995 that the land tenure policy was unconstitutional because it conflicted with customary law, the policy has been under review. Two land bills will be put before the parliament soon.

10 The Ujamaa policy, which seemed to embody popular participation, was in practice an attempt to bring development to the people, hence the resulting dependency. The nationalization of the foremost enterprises was intended to put the major means of production under the control of the people through public enterprises. Although well-intentioned, the state usurped too much power and allowed too little popular participation, killing self initiative. People were wary of being branded capitalists and seeing their legally acquired wealth confiscated or nationalized.

11 Being a program initiated by the twin Bretton Woods Institutions, it had the support of donor countries, which financed the program. So, unlike the preceding programs, this one enjoyed the availability of funds for implementation as long as the conditions laid down by the program were met.

12 This new policy incorporates the findings of a report of the Presidential Commission of Inquiry into Land Matters and the recommendations and observations of the National Workshop on Land Policy.

13 The politics of NGOs in developing countries is well-acknowledged but will not be discussed here.

14 These projects include Mangrove Management Project (national project), Tanga Coastal Zone Conservation and Development Project (Tanga region), Rural Integrated Project Support (Lindi and Mtwara regions), Mafia Island Marine Park, and Rufiji Environmental Management Project (REMP).

