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Ever since the process of desertification was first recognized, scientific 
expertise has been in the forefront of attempts to reduce or reverse its impact. 
More recently the importance of involving indigenous knowledge and people 
experiencing and being directly affected by desertification has been acknowl-
edged . In Namibia several programmes working on aspects of desertification 
have highlighted the importance of the planning, policy and legislative 
framework, the environmental framework and the socio-economic framework 
in combating desertification. Science and community action can connect to 
combat desertification , but the results are effective only if the framework 
conditions are conducive to these interactions. 
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Introduction 

Ever since desertification was recognized as a growing threat to humankind, scientific 
expertise has been a main component of attempts to reduce or reverse its impact . As 
a result, a fair amount is known, although not unequivocally, about the primary causes 
and manifestations of the processes of desertification (Ellis & Swift, 1988; Westoby et 
al., 1989; Behnke et al., 1993; Seely & Jacobson, 1994; Williams & Balling, 1995 ; 
Odada et al., 1996) . Despite the ongoing best efforts of many scientists, the rate and 
extent of desertification continue to increase rather than decrease throughout the 
world . 

More recently scientists and decision-makers involved in combating desertification 
have come to realize that little can be done to reverse desertification processes without 
the complete involvement of farmers, pastoralists and other natural resource users 
experiencing and being directly affected by desertification in its many forms 
(Chambers, 1994; Pretty, 1994; Scoones & Thompson, 1994b; Scoones, 1995 ; Abbot 
& Guijt. 1997) . This realization has led to the theme of this and similar conferences 
and workshops: connecting science with community action to combat 
desertification. 
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What is this 'science' that is expected to contribute to combating desertification? 
From different points of view it appears that either the process or the products of 
science are expected to produce the desired results . Figure 1 briefly reviews the salient 
points of the scientific process and its outcomes with an indication of how they have 
been applied to desertification. After more than 20 years of scientific research applied 
to arrest desertification, this approach has been generally recognized as not providing 
the results expected and perhaps even to be contributing to some of the confusion, lack 
of understanding and increased degradation associated with desertification (Gold-
smith & Hildyard, 1984; Kolawole , 1992; Darkoh, 1994; de Haan, 1994; Scoones & 
Thompson, 1994b; Stiles, 1995) . 

Now that the paradigm has shifted from science to community action as the single 
most important component of attempts to combat desertification, almost everyone is 
giving this shift verbal if not actual support (Scoones & Thompson, 1994a) . For this 

Figure 1. Existing connections between science and community action . 
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reason it is time to immediately examine the attributes of community action that are 
expected to contribute to combating desertification. Figure 1 includes a brief overview 
of salient facets of community action that could be expected to contribute to attaining 
the desired results . Even now, some proponents see community action as the sole 
input needed to arrest land degradation and reinstate productivity. 

If we examine the identified attributes of science and community action more 
closely, we see a number of levels where interaction can be expected and, indeed, 
already takes place (Fig. 1). Here it is important to consider not only the connections 
between science and community action but how these connections are established , 
operate and are managed and controlled (Chambers, 1994; Long & Villareal, 1994; 
Salas, 1994; Abbot & Guijt, 1997; Arasu, 1997) . Much of the interaction between 
science and community action originates with and is managed and controlled by 
scientists. More recently the proportion of input from communities has increased. But 
scientists are not fully responsive to community needs, nor can they be under current 
conditions of funding and institutional structure. 

One way in which the responsiveness of science to problems of desertification has 
been enhanced in recent years has been the recognition of the importance of 
indigenous knowledge (e.g. National Research Council, 1994, 1996). Indigenous 
knowledge has been accepted as a major source of important information, as a 
framework for interpreting information and data collected, and as a way of solving 
some of the problems scientists recognize in the field. Indigenous knowledge has been 
particularly obvious as the subject of study, however, and less so as a source of 
solutions to problems of natural resource management (Oba, 1994 ; Kreike, 1995 ; 
Hagmann & Murwira, 1996). Often the indigenous knowledge is the subject of 
'scientific study' but does not constitute an input into the scientific process or into 
decision-making based upon the scientific information (originally indigenous knowl-
edge) gained (e .g. Rodin, 1985). As a consequence, scientific interest in indigenous 
knowledge has not necessarily led to connections between science and community 
action. 

Science and community action, as well as the recognition of indigenous knowledge , 
are all part of the process of connecting science and community action. But the 
connection is not effective without the missing component of full participation. 
Without full participation community action can be used merely as a vehicle to convey 
the results of science to the grassroots. Without full participation, indigenous 
knowledge may be merely a topic for study, providing insight into processes of 
desertification. On the other hand, with full participation science, community action 
and indigenous knowledge can all be effective, reinforcing components of the process 
of combating desertification and providing solutions to land degradation. 

Examples from Namibia 

Namibia is the driest country south of the Sahel (Brown, 1992; Tarr , 1996) ; 34% of 
Namibia is arid, 58% is semi-arid and only 8% can be classified as dry, sub-humid . 
More than 50% of its population of 1·6 million live on 11% of the land where dry land 
cropping is possible during some years. Although Namibia is large at more than 
824,000 km2 , no perennial rivers flow within its borders. As a legacy of its pre-
independence situation, 47% of the land is owned by commercial, mainly white 
farmers, while 43% of the land is occupied by communal farmers representing more 
than 90% of the entire population. 

A number of programmes based in the communal farming areas are working toward 
and have reached varying degrees of broad participation involving scientists , 
development workers , government extension people and communities. Each of these 
participatory programmes involves proportions of the key components of science, 
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community action and indigenous knowledge. The examples below are from some of 
those programmes that have been operating for several years. 

The Summer Desertification Programme (SDP) of the Desert Research Foundation 
of Namibia, involving university undergraduates, local and international researchers 
and communities, is a programme of research and dissemination of results to other 
researchers, other communities and decision-makers. Participants work together to 
document the use of natural resources and to identify changes in the environment that 
affect the community, the source of these changes and possible solutions. The study 
was initiated by researchers and students, although with full agreement and input of 
the community. The results are disseminated with the agreement of the community, 
but the community is not fully involved in either their presentation or distribution. 
Although the primary focus of the SDP is to provide appropriate, relevant research 
experience for Namibian undergraduates, the overall programme involves a high 
degree of community action within the context of Namibia's Programme to Combat 
Desertification (Dausab et al., 1994; jobst et al., 1995; !Guidao-Oab et al. , 1996) . 

In Namibia the Community Based Natural Resource Management (CBNRM) 
Programme of the Ministry of Environment and Tourism helps communities organize 
to take advantage of wildlife and tourism as another income source and a partial 
alternative or supplement to livestock and dryland cropping. CBNRM has taken the 
Campfire Program pioneered in Zimbabwe as its model for implementation. 
Communities involved participate extensively in this programme. They help determine 
the form of their involvement, but the Ministry of Environment and Tourism 
determines the basic ideas, the rules under which benefits are distributed and the limits 
to these benefits Uones, 1996; Turner, 1996). 

Another programme with a high degree of success in Namibia is the Sustainable 
Animal and Range Development Programme (SARDEP), SARDEP's focus is on 
livestock in communal farming areas, perhaps the most important and certainly the 
most culturally relevant component of communal farming systems in Namibia. Within 
the confines of a focus on livestock, this programme experiences a high degree of 
partiCipation with involved communities, setting much of the programme's direction 
and activities. The particularly high degree of participation by communities, extension 
people, development workers and researchers may be attributed to the programme's 
design as well as the cultural relevance of livestock farming in arid Namibia (Kruger, 
1996). 

Namibia's Programme to Combat Desertification (NAPCOD), a partnership 
among two government ministries and a non-governmental organization, is also 
designed to include a high degree of community action and participation (Fig. 2). The 
objectives for the entire programme were set at a workshop attended by community 
members, government and local and international scientists. NAPCOD 's compo-
nents, particularly one addressing the identifying and applying of local solutions to 
local problems, involve a high degree of participation of communities at selected pilot 
sites. Again, the type of participation is circumscribed by the programme's interests 
although this programme is broad enough to be considered the umbrella programme 
encompassing those already mentioned (Waiters, 1994). 

All these programmes have enjoyed a fair degree of success with a high level of 
participation by communities and combined input by communities, researchers and 
extension services into the programme design and direction. Nevertheless, commu-
nities are constrained in their level of participation in addressing their own problems 
and on the potential for setting their own way forward. The constraints are mainly 
imposed from outside the farming community at the national level. A major conclusion 
reached by all these programmes is that, while participation is a key to connecting 
science and community action, science and community action cannot really connect 
effectively unless the proper overall planning, policy and legislative framework 
conditions exist. 
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The flaws in this framework include the absence of a land policy, which is 
precipitating a continued land grab in communal lands by people who can afford to 
buy fencing to privatize government boreholes and maintain large herds of livestock 
(Kerven, 1997). Strong centralization of all government functions, such as extension 
and veterinary services, prevents effective delivery in communal farming areas 
(Tvedten & Mupotola, 1996) . Debilitating framework conditions hinder proper 
natural resource use and management and prevent connections between science and 
community action. Such conditions include long distances to markets and banking 
services, the presence of a veterinary control fence across the entire country to 
maintain disease-free herds for export, the lack of a cultural tradition of regularly 
selling livestock and the propensity for absentee farming . 

Where the appropriate framework is in place, such as in Kenya (Tiffin et al. , 1993) , 
natural resource management has improved in a variety of ways, either due to benign 
neglect or other factors not directly focused on altering management (Fuller, 1993; 
Tiffin et al., 1993). 

(In) appropriate framework 

Proper use of natural resources is the primary focus of the several programmes that 
take advantage of the full range of tools, including science, participation and 
community action. These programmes recognize, however, that these components 
operating alone or in concert are still not enough to effectively combat desertification. 
As a result , all these programmes have other objectives, a major one of which is trying 
to influence framework conditions (Dewdney, 1996) . 

Three aspects of the framework conditions in Namibia are particularly important 
(after Jacobson et al., 1995) . These aspects include the policy and planning framework , 
the environmental framework and the socio-economic framework conditions that are 
influencing and sometimes over-riding all other considerations. 

The policy and planning framework guiding developments in Namibia include such 
aspects as land reform, export markets , water use and the cost recovery of water use , 

Figure 2. Namibia's National Programme to Combat Desertification (NAPCOD). 
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drought relief, regulation vs. incentives for natural resource use and integrated cross-
sectoral planning (Dewdney, 1996). Policy and planning environments are currently 
not conducive to community action. 

The environmental framework in which Namibia operates includes the pervading 
aridity and variability of rainfall, improper subsidies to natural resource users, e.g. in 
the form of drought aid, and a lack of diversification and alternative uses of natural 
resources (Tarr, 1996). The environmental framework is now largely ignored in 
national development planning. 

The socio-economic framework prevailing in Namibia includes a rapidly increasing 
population, a high level of poverty, a focus on livestock and an increasingly entrenched 
and powerful elite (SIDA, 1995; UNDP, 1996). Overall, the socio-economic 
framework is not conducive to support science, participation or community action in 
combating desertification. Following are a few examples of the actions Namibia's 
Programme to Combat Desertification is undertaking to alter the existing 
framework . 

Policy and planning framework 

Namibia's Programme to Combat Desertification (NAPCOD) undertook an assess-
ment of a variety of policies in Namibia and how they directly or indirectly affect the 
processes of desertification (Dewdney, 1996). The assessment focused on policies 
related to land, water, forestry and population with analysis and inputs from 
environmental scientists and other specialists. NAPCOD produced a document that 
was workshopped and supported by scientific resource people . A number of high-level 
government staff contributed either written comments or discussions. When agree-
ment had been achieved at that level, the Minister of Environment and Tourism then 
circulated the revised document to several of his colleagues for written comments. 
When letters of support had been received from three ministers representing lands, 
agriculture and regional government, the document was then passed on to Cabinet for 
its approval. 

At the same time the contents of the document were used to help the Namibian 
Non-Governmental Organisation Forum (NANGOF) develop its position on land 
reform (Nambian Non-Governmental Forum, 1996). NANGOF's land reform 
document was then taken to all 13 political regions of Namibia with the help of local 
non-governmental organizations. There the document was discussed in public 
workshops with participants ranging from regional governors and counselors to 
communal farmers . Preparations for the workshops had been made by NANGOF 
through the farmers' unions and their affiliated associations . Although many of the 
considerations raised and taken forward by NANGOF have been incorporated into the 
current draft of the National Land Policy, others have been omitted (NLP, 1997). 
Many of those omitted have their basis not in considerations of the scientific aspects 
of proper land use but in the historical legacy of apartheid and unequal access to land. 
This Namibian experience , however, shows that the contributions from science and 
community action can have a major impact on formulation of framework conditions 
existing for a variety of complex reasons . We feel that the potential is there for even 
greater change in the future. 

On another level , the contents of the Namibia's Programme to Combat Desertifica-
tion (NAPCOD) policy document were used to form the basis for consultations 
undertaken in response to the Prime Minister's call for a National Drought Task 
Force . Again, these consultations involved a variety of inputs, from scientists working 
on global climate change and food security, to managers of the Agricultural Credit 
Bank, to government officials responsible for extension services and emergency 
drought aid. 



CONNECTING SCIENCE AND COMMUNITY ACTION 273 

Less successful in applying the concepts in NAPCOD's policy document were the 
recommendations for cost recovery of water. In all rural communal areas water has 
been a free resource provided by government. New legislation has initiated cost 
recovery for infrastructural developments but not for water as a resource in itself 
(Kharapuwa, 1997). The process involved a year-long consultation where farmers and 
regional government representatives met with central government officials and foreign 
advisors . Although the concepts recommended in NAPCOD 's policy analysis were not 
adopted in their entirety, they were discussed, and awareness of the limitations of 
water availability in our arid environment has greatly increased at all levels . 

Most environmental impact assessments (EIAs) in Namibia are prepared for 
developments that could contribute to desertification if not properly handled. An 
example would be providing water points in areas previously used for seasonal grazing 
(Hartley, 1997). The NAPCOD policy analysis has provided a consolidated review of 
the issues being used by EIA practitioners throughout the country. 

Environmental framework 

In Namibia, as elsewhere in the world, the environmental framework is a given. As the 
most arid country south of the Sahel, Namibia has serious challenges as it strives for 
sustainable and proper use of natural resources (Tarr, 1996). When Namibia gained its 
independence in 1990, however, the Namibian leadership consisted of many people 
who had spent long years in exile , either in central Africa or Europe, where rainfall is 
higher than in Namibia. Since then science has contributed greatly to increased 
awareness of the realities of arid climate with variable rainfall (Updates , 1996, 
1997) . 

The media have been a major target of the NAPCOD programme, and scientific 
information has been interpreted and distributed to a variety of media workers 
(Waiters, 1995) . Headlines proclaiming an exceptional drought every year when 
rainfall in below average or when the rain starts later than expected are becoming a 
thing of the past. 

Science and communities have strong mutual interests in the environmental 
consequences of fencing off large tracts of communal grazing and of village 
development in former cattle post areas that supported seasonal grazing 
Kooiman, 1994; Tapscott & Hangula, 1994; EEAN, 1997; Kerven, 1997). NAPCOD .f_ 
is using the simple expedient of rain gauges to increase awareness of what is normal 
rainfall and as a basis for proper longer term planning for coping with drought, for 1 
example, or for diversifying farming and value-added activities or livestock mobility. 
Communities gather data and discuss its contextual interpretation and the conse- 1 
quences thereof with NAPCOD regional facilitators and other participants. 

Action from the education community- teachers, student teachers and learners 
-has contributed to interest in and development of environmental education in 
Namibia (du Toit & Sguazzin 1995a,b) . Science and rural communities have been 
active partners in these developments, providing the basis for materials development 
and participating in testing materials in a variety of contexts. 

Namibia's arid environment provides an excellent teaching tool for future 
researchers Qacobson et al. , 1995). Communities and students working directly 
together in field research projects under the NAPCOD umbrella can enhance mutual 
understanding of the problems of sustainable resource use in arid environments and 
solutions that could be applied (Dausab et al., 1994; Jobst et al., 1995 ; !Guidao-Oab 
et al., 1996). By placing Namibia's arid environment firmly in focus in all these 
interactions between researchers and communities, NAPCOD is helping decision-
makers at all levels gain an understanding of environmental problems. 
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Socio-economic framework 

Science and community action with respect to the socio-economic framework are also 
connecting within Namibia's Programme to Combat Desertification, again partic-
ularly on the level of information dissemination and increased understanding. 
Researchers and community members are gathering, discussing and disseminating to 
higher government levels information on the effects of agricultural subsidies; 
population increase; unsustainable use of natural resources; and the focus on livestock 
numbers, absentee farming, or large-scale illegal fencing in communal areas by the 
powerful elite (Fuller & Turner, 1996). Sectors of the government are recognizing the 
importance of this type of interaction as, for example, when they establish community 
forests (EEAN, 1997) or wildlife conservancies Qones, 1996). 

There are no simple answers to the question posed in the title of this paper. Science 
and community action can connect. But they cannot do so without proper levels, 
degrees and types of participation from both sides of the equation. For this mix to be 
successful in combating desertification the framework conditions in which they operate 
must also be appropriate. The ray of light at the end of the tunnel is that science and 
community action, lubricated by participation, could prove a powerful force in altering 
these very frame conditions that influence their integrated effectiveness in the first 
place. Establishing clarity of understanding of the components of this mix, which can 
be greatly facilitated by applying the scientific process in a milieu of community action 
and participation, can be a first step. 
I wish to thank all the students, researchers and community members who have discussed these 
topics in the field, in workshops and wherever the opportunity arises. Special thanks to Petra 
]obst, Teofilis Nghitila, Mark Robertson and juliane Zeidler, who helped prepare this paper. 
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