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THE NORTHEAST GHANA SAVANNAH PkOJECT.-

A CASE STUDY IN PROJECT DESIGN

by

V. Gerald Ma-ilock

and

Jack D. Johnson

INTRODUCTION

In October 1974 the Ghana Council for Scientific and Industrial

Research (CSIR) and the Agency for International Development (AID) jointly

sponsored a multidisciplinary project design effort focused on the land

degradation problems of the Northern and Upper regions of Ghana. The,

research - oriented project was completely designed and budgeted during a

three-week period by a team of U.S. and Ghanaian experts. By virtue of

the multidisciplinary team approach used, the methodology.for problem

analysis and program formulation that was employed, and the integrated,

multiple resource research program that emerged, the effort is worth

examining as a case study in project design.

H. K. Quartey-Papafio, Deputy Director of Agriculture, was

leader of the Ghana team while.Jack D. Johnson led the U.S. team. Other,

U.S. members were Donald W. Barton, Director, New York Agricultural

Experiment Station; Gus Daniels, Assistant Ghana Desk Officer,.AID/
,

Washington; Bill L. Long, Office of Science and Technology, AID/Washington;

W: Gerald Matlock; and Charles E. Poulton, Earth Satellite Corporation.

Three workshops sponsored by CSIR, AID, and the U.S.,National

Academy of Science (in 1971,', 1973, and 1974) provided a backgroUndfor



the recently completed effort. The first workshop recommended a National

Advisory Committee on Science Policy to assess 'priorities in the develop-

ment of science and make policy recommendations to CSIR, The second

workshop recommended the establishment of a Science and Technology Planning

and* Analysis group within CSIR. Priority areas for special studies were

identified in agriculture, industry, education and other areas. The third,

held in Washington, D.C., recommended that a project.design team be

assembled for two to three weeks in Ghana. All of the workshops noted

weaknesses in Glianaian science, i.e., scientific institutes working °auton-

omously, lack of coordination, and work not related to priority national

needs.

4
The Council for Scientific and Industrial Research is an umbrella

organization which is charged with coordinating the efforts of ten

research institutes.' Each receives its budget directly from the Minister

of Finance, and the Executive.Chairman of CSIR thus has the difficult

task of promoting cooperation between and among the relatively independent

institutes. One of the functions of CSIR is to advise the government

and agencies of government on scientific and technological matters affect-

ing the utilization and conservation of the natural resources of Ghana,

and how scientific research may be most effectively employed.

The need for coordination of research for the most beneficial

development. of natural resources brought into focus at the 1971 workshop

resulted in the establishment of the Natural Resources Committee in CSIR

to undertake and coordinate multidisciplinary studies and review of
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Ghana's natural resources. The Natural Resources Cgmmittee deiided to

".,

initiate a study of possible threats from drought to development of the

natural resources in the savannah regions of Ghana. This study woulp

address an important problem (desertification) perceived by government

and provide an opportunity to bring the scientific community together

th-rough a multidisciplinary, multi-institutional effort.

AID responded to requests from the Natural Resources ComMittee

for financial and technical assistance by first sending Jack Johnson to

3

Ghana in 1974 to conduct preliminary investigations into drought in the

savannah. Dr. Johdson's analysis justified further study of the ecological

. and cultural conditions in the north. AID also made a grant of 2,000

cedis (one cedi is equal to about U.S. $.87) for the preparation of an

annotated bibliography on the savannah lands. The Covernment of Ghana

approved a sum of almost 40,000 cedis to support the preliminary planning

efforts of the Natural Resources Committee. The stage was set for the

project design.

PROCEDURE FOLLOWED IN PROJECT DESIGN

The project design effort began with a presentation of the back-
.

ground information described above by Ghanaian and U.S. officials at the

opening meeting of the joint team. Instructions were given to guide the

participants in their deliberations.

Organization and Assignment of Tasks

The team then proceeded in plenary session to decide upon the

best way to organize its work to achieve the objectives of the task set

5
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before it. A short discussion was held to exchange information and views

with respect to the character, magnitude, and causes of land degradation

problems in Northern Ghana which are considered to be "drought-related"

or associated with "desertification."

Following this, the team created an executive committee from its

own members, and organized itself into three working groups on: (1) socio-

economic and infra-structure considerations; (2) soils, crops, forestry,

agro- climatological,, and water resources studies; and (3) forage crops,

livestock, and fish development.

These topical areas conformed to, end built upon, the pre-meeting

work carried out by Ghanaian experts unde same headings. Each work-
,

ing group was instructed to answer these (questions:

1. In what way are the desertification processes or, the periodic

dry conditions affecting the human and natural resources of

the region from your group' point of view?

2. What short and long-term multidisciplinary research studies

should be aimed at affecting the factors you identify in (1)

above?

3. What are the critical indications of naturalresources

degradation which shoOld be monitored?

4. What is the effect of the continuing Sahelian drought or its

future occurrences on the northeast Ghana region?

5. What are the long range projections` of land-use as related

to human and natural resources?

A.

/
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6. With regard to the above considerations, what geographical

. limits would you suggest for your investigation?

Results from Working Groups

Working group responses to the above questions were summarized as:

1. Desertification is not so much a climatological problem as

it is 'a land misuse problem. Social; economic, and natural

resources are all being degraded at an increasing rate.

. 2. Possible research studies identified included:

a. Socio-economic inventory

b. Review of government policy

c. Systems analysis of natural resources

d. Resource inventory

e.- Surface and groundwater assessment.

f. Measurement, prediction, and control of soil erosion

g. Burning.(bushfires) as an ecological factor

h. Experimental windbreaks

i. Physiological ecology of trees

j. Water balance

k. Depletion of soil fertility

1. Meteorological aspects

m. Climatic maps

n, Grassland improvement and-management

,o. Drought tolerant forage and cultivated crops

p. Social organizations for grazing management

7
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Note that this preliminary attempt at project identification,:

Provided the traditional, discipline-oriented listing which

commonly has resulted from similar attempts.

3. Nearly,every environmental,factor identifiable was listed,

including solar influx. The list was clearly not one of

"critical identifiers."

4, 5, and 6. These questions were generally unanswered by the

working .0oups because of time limitations. At this early

stage of the project design the deadline for input was judged.

to be more important than completion of the full assignment,

a wise decision in view of the need for more critical pro-

blem definition demonstrated by the diversity of the input c_

received.

ExecutiveCommittee Actions

The executive committee provided the following respOnse to

question 4 because this had been specifically requested by the Natural

esources Committee:

At the present time the initiation of research aimed

at "evaluating the effects of drought in the neighboring

Sahelian countries on Ghana does not seem advisable. The
.

vastness of the undertaking would place a serious strain Iri

the manpower and 'fiscal resources available in Ghana and

further limit effective and productive use of whatever

resources can be applied to critical Ghanaian problems.

This is not to say that theie is no value whatever in

4



making some measurements. There is a need to understand the

physical system and therefore measurements are essential.

However, the design of the research to be undertaken in this

project will focus on Ghana and not on the extremely diffi-

cult task of evaluating the effects of a drought in other

countries on Ghana.

The executive committee then reviewed and restructured the sub-

.

mitted "shopping list".of research studies into a coherent, integrated

package which emphasized and stimulated a multidisciplinary, inter-

institutional approach to problem solving. The resulting "package" had

five basic sub-projects:. (1) effects of burning; (2) cultivation

practices; (3) water availability and' distribution (4) overgrazing and

deforestation; and (5) social-political-eonomic factors.

Problem Analysis and Project Design

The next step took place at a second plenary session in which a

systems analysis approach to problem solving was presented for use by the

planning groups. The analysis of the problem of the northeast Ghanv.i

region and the design of a comprehensive, multidisciplinary research

project was structured and carried out with the assistance of the process

(.0

flow charts (logical organization diagrams) given in Figures 1 and 2.

The overall goal of the project was first identified as "improving the

well-being of the people in the region" (Figure 1). Secondly, various

problems which appear to be keeping society (represented in part by the

Ghanaian government and technical assistance agencies) from achieving

this stated goal were evaluated. A single, central problem emerged:
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land degradation resulting in depressed agricultural production and human

well-being.

Three objectives were- uppermost as the detailed program to address

this problem was constructed,

(1) The need to emphasize a multidisciplinary approach ig para-

mount.

(2) The special role of the social-economic-political sector

must be highlighted.

(3) Project activities must pass the implementation stage.

In application of the overall project design (Figure 1), one

must observe both the horizontal and vertical interactions. For example,

the study of soil erosion as a factor in land degradation is involved

in all five of the research lines. Thus, sometimes a single discipline-

oriented activity will serve the information needs of all theme areas.

The vertical orientation of the program also was discussed in

detail by the team. Figure 2 depicts the relationships for the cultiva-

tion practices sub-project. The overall goal ?mains the same for the

sub-projects as does the overall project problem. However, a new sub-

problem is identified (bottom of diagram). From this starting point,

one moves upward through the various 'steps shown.

A description of the action at each step is given on the right-

hand side of the diagram, and some questions to be answered by the corre-

sponding research required are listed on the left. Note the feedback

loops which permit the user to go back through the process as new infor-

mation is obtained.

11



Has the'goal been met?

(measure well-being)

Is the problem solved?
(measure land degrada-

tion, agricultural
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What action programs can
be used? What are social,
political, economic and'
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What "mix" of strate'gies
will solve the problem and
meet the goal efficiently?

Which possible solutions'
are most effective
(efficient) in solving
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How does land degradation
result.from cultivation
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socio-economic restraints?
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What is its impact?
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Figure 2. Logic for Cultivation Practices Problem
Analysis and Project Design
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Consideration of these general research questions led to'the

following more complete and comprehensive list of questions. The sub-

project objectives and description were developed from this second list.

.(1) Is land degradation occurring as a result of cultivation

ppctites?

(2) What is the impact of such land degradatiOn?

(3) What cultivation practices arejresultinq inland degradation?

(4) What socio-cultural ,aspects of' the practices are significant?

(5) What changes can be made in the cultivation practices to

fa,

4.111.

reduce and eventually eliminate land degradation?

(6) Of the possible solutions, which one(s) are the most effective

(efficient)?

(7) What soda-cultural restraints to acceptance of each solution

are there?

k

'

(8) Can these proposed solutions be integrated with the solutions

of-other sub-problems in the synthesis of management strat-

egies for natural.resourcesTD-'

(9) What projections of future effects of lard degradation from

cultivation practices (or elimination of degradation) can be

made? -

60 How can the appropriate new or improved cultivation practices

be implemented?

(11) What 'are the social-political-economic (and otheO'restraints

to implementation? How can they be reduced or eliminated?

(12) To:what extent is the land degradation problem solved?

13
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(13) Has the well-being of rural people been improved?

This approach to problem solving, beginning with a clear state-
-4

ment and consensus on the overall project goal anskthe central problem

and then proceeding to identify basic causes of the problem and research

responses up through the stage of new management, strategies and imple-

mentation methods was endorsed by the team as a very useful mechanism

for conceptualizing the problem, eliminatingLirrelevancies, and prompt-

ing an integrated programmatic response.

Detailed Analysis and Synthesis df Sub-Projects

12

Following-discussion of the Executive Committee's actions, the

team for a second time reconstituted itself into working groups, each

, i

of which addressed one of the five major sub-project areas. Their task

was to undertake detailed analyses in each of the areas, according to

the following outline:

1. Objectives and Project Rationale (How does this sub-project

relate to the overall project?)

2. Sub-project Description (Include statement` regarding inter- .

disciplinary nature"of sub-project or its results and time

schedule.)

3. Resources Required,
00

a. Manpower (Include total requirements by personnel

category, and indicate where non-Ghanaian assistance

, .

is needed.)

b. Budget

Salaries and wages

Travel and transportation

14
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Equipment, supplies and miscellaneous

Training

The individual sub-projects were then evaluated by the executive

committeewith these criteria:

(1) Are it and/or its results interdisciplinary in nature?

(2) Does it contribute to the solution of regional problems?

(3) Does it addreSs high priority national development goals?

(4) Are the manpower and budget requirements reasonably obtainable?

(5) Does it duplicate on-going or completed projects

(6) What constraints to the success of this vb-pro ect are

foreseen and what provisions have been included to_ameliorate

them?

This information was subsequently synthesized by the executive committee,

into the final project which was then reviewed, modified and finally

approved in plenary session as follows:'

NORTHEAST GHANA SAVANNAH PROJECT

Excerpts of the project design as it finally emerged are given

below.

Objectives

The specific project objectives were defined as:

1. To strengthen the capability of the Ghanaian scientific

communit to conduct interdiscjplinary research which con-

trfbutes directly and significantly to the solution of crit-

ical problems of socio-economic development ... particularly

in the areas of agricultural production and the improved

health and economic well- befing of the peoples of the study

region.



2. To identify more clearly and analyze tbe factors involved-

in possible desertification in the savannah zone of north-

ern Ghana.

3. To investigate and implement cultivdtion and management

practices which will halt and even reverse.the-trend toward'

increasing land degradation in the northeast region of

Ghana, with a constant view to imprbving the living standards

of the rural people.

4. To provide a coherent, integrated program which will stimu-.,

late and contribute to international programs addressing

similar problems, and will attract funds from a wide variety

of sources.

Description of Geographic Region

The geographical region for the project, as initially defined by'

the CSIR executive chairman was the "Northern Ghana Savannah. Region,"

however, the team found that a sharper focus was needed to insure that

the research effort is not spread too thinly and ,that the close collabor-

ative multidisciplinary activities required to achieve the project

objectives are noticonstrained."`

f;

The team then set about to define a region small enough to be

manageable .Yet large enough to demonstrate a wide range of resource

management problems, optimize use of available manpower and financial

resources, and still enhance transferability of results to other regions

in Ghana. It was finally agreed to designate the :Fume River Drainage

Basin as the study region. It is located in the northeast area and con-

tains approximatety, 200 square miles! The criteria usedto*make this

16
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selection were: (1) evidence that land degradation has already occurred;

,(2) first region to sense any effect of continued drought in the Sahel

to the north; (3) relatively high population density; (4) full spectrum

of land use pratices, infrastructure elements, physical and natural,

resources, and, sodio-cultural features-in the northern Ghana savannah;

(5) well-defined and complete hydrologic unit.;. (5) presence of agricul-'
.

tural research stations and two government planning areas; (7) adequate

cross-section of the soils of the northeast; (8).elw(ational variation

representative of the extremes of the region; (9) road network for'

essential transportation in conduct of the research and surveys; (10)

Bawku, Garu and numerous villages of. varying size; (11) availability of

two frames of imagery obtained since 1972 by the Earth Resources Tech-

nology Satellite (ERTS) which pro ?ide coverage of the study region.

Statement of the Problem

The central problem of the northeast region of Ghana identified'

' by the team is one of land degradation (incipient "desertification")

resulting in depressed agricultural production and human well-being.

The problem is caused by poor land use practices under,the complex,

dynamic interactions of natural ecosystems and socio-economic processes

operating within a fragile environment Where climate variability and

periodic drought exacerbates problems of land and water management. The

impacts of this problem include socio-economic and natural resources

effects.

17
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Project Description

The overall project consists of five sub-projects, but it was

designed tdpromote their integration. Further, the individual sub-

projects temselves consist of separate but interrelated tasks. Some

individuAl tasks can be undertaken separately and in themselves produce

:,,meaningful results; however, it is expected that all of the tasks in

each of the sub-projects will be accomplished, for it is only in this

fashion that the benefits associated with integration of the research

activities dan'be achieved.

Socio-economic sub-project

- Socio-economic data are required to undergird and feed into all

the other sub-projects. The purpose of this sub-project is the acqui-

sition and analysis of such data.

Cultivation practices sub-Project

Cultivation practices are a majorfactor in land degradation.

The purpose of this sub-project is to ini/estigate present practices and

to explore, evaluate, and test alt'ernative measures that can be imple-

mented to provide long term sustained yield agricultural production.

Water availability and distribution subrproject

Problegs of water availability and distribution contribute to

land degradation. This sub-project is intended to improve water resources

management in the study region. 'Unformation essential to management

decisions for the other sub-projects will be provided.)

18
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Burning sub-project

The.effects (both good and bad) of burning on crop production,

range and soil resources, and the ecology of the savannah region are

largely unknown. The purpose of this sub-project is to better under-

stand these effects and develop appropriate strategies and policies for

controlling burning. (This sub-project was selected as a separate line

of research bedause burning was mentioned in so many of the proposed

projects that an integrated effort to answer the questions raised

seemed to be a reasonable approach.)

Overgrazing and deforestation sub-project

Overgrazing and deforestation are recognized as major contribu-

tors to land degradation. The purpose of this sub-project is to develop

knowledge of vegetation.patterns and trends, and to evaluate alternative

technologies that will result in stabilization and increased productiv-

ity of livestock and forest resources.

Integrating project

This project is provided to integrate the results of the'five

research lines in the most effective way to solve the land.degradation

problem of northeast Ghana, and to assure that research efforts avoid

data collection which may be peripheral and unnecessary with regard to

the overall objectives. Integration will be brought about through

systems analysis techniques and modelling of the natural resource base.

Regular seminars and workshops will be organized for project leaders to

maintain their focus on the central problem.

19
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Resources Required

Each of the sub-project working groups was asked to develop

manpower and budget estimates. The amount of detail and depth of

analysis varied with each group, and to some extent this is reflected in

the individual budget totals they obtained. Further, some estimates

included substantial capital purchases and full-time staffing while

others minimized capital purchases and attempted to budget on a released

time basis for senior researchers.

In the final project documents the total budget approved by

(8SAID/Ghana was $590,000. Exact allocations for the. various sub-

projects will be determined by CSIR.

Project Management

The overall responsibility for management and administration of

the project is vested in the Executive Chairman, CSIR, acting through

the Committee on Natural Resources. A Project Management Group (PMG)

will be appointed by the Committee on Natural Resources with the

following responsibilities:

(1) Preparation of detailed plans and policies.

(2) Soliditation, review, and approval of projects submitted by

or through the research institutes and universities.

(3) Synthesis of projects into multidisciplinary integrated pro:

grams which also may be submitted to other funding sources.

(4) Approval of funded projects, and development and implementa-

tion of procedures for fund disbursement and accounting.

20
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(5) Recommendation and monitoring of management policies, super-
.

vision Of project coordination, and maintenance of liaison

with project leaders.

(6) Review of project reports, publications and special seminars,

and preparation of reports.

Essential day-to-day'Oroject management will be a Project

Coordinator, administratively attached to the CSIR Secretariat.

Implementation Plan

The overall prdject design will serve as a guideline for CSIR to

approach the Ghanaian scientific community to ask for proposals which

emphasize cooperative multidisciplinary work. CSIR will then review.

the, proposals, integrate them and provide the necessary budget for each.

The project management and socio-economic sub-project components

will be initiated first. Early funding of the socio-economic sub-
.,

project will provide data, essential for use by the PMG in developing

program packages and budgets in the other sub-project areas. The PMG

should request scientists to propose projects and resource requirements

on the remaining sub-projects as quickly as possible.

Tasks which cut across several sub-projects should receive early

consideration, particularly where lead time is necessary. Such specific

tasks may include: (1) natural resources inventory, (2) study of the

existing climatological data, (3) identification of cooperating farmers,

(4) establishment of Tamne River Drainage Basin gaging station, and (5)

establishment osoil erosion study'plots.

21
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Relation of project to other programs

During recent years the impact of drought on growing human popu-

lations in many regions of the world, coupled with the increasing utiliz-

ation of land which is marginally productive has triggered a variety of

international, regional, and national programi' And studies related to

desertification, and the improved use of semi-arid lands. Activities

related to the Northeast Ghana Savannah Project will be closely moni-

tored, and mechanisms to promote the exchange of information will be

developed. Further, possibilities for collaborative work will be inves-

tigated, including visits to project sites.gpd the exchange of scientists.
4,=k

Several specific projects may have particuir relevance and importance

for example: (1) UNESCO'S Man and the Biosphere Program, (2) UN

Environme9t Programme, (3) IBRD/UNDP/FAO/WHO Onchbcerciasis Control

Program, and (4) Earth Resources Technology Satellite Program (ERTS).

CONCLUSIONS AND RECOMMENDATIONS

The following is a brief recapitulation of the major conclusions

resulting from the project design effort, and sets forth several specif-

ic recommendations made by the team.

(1) A research project focused on the land degradation problems

of the Tamne River Drainage Basin of the northern Ghana

savannah region was outlined and budgeted adequately for

CSIR to seek, donor funds.

(2) The project represents a good beginning for integrated,

multidisciplinary research by Ghanaian scientists on

Ghanaian 'problems.

22
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'(3) The teamwork required by the project design effort has had

benefits over-and above the preparation of a new project.

A valuable experience has already been gained by partici-

pating Ghanaian scientists in working in a multidisciplinary,

cooperative mode. Procedures,,and thought processes involved

in problem identification and solution have been sharpened,

and knowledge and appreciation of the specific Problems of

northeast Ghana have been increased.

(4) A strong commitment from the Ghanaian government and scien-

tific community is essential to the success of the project.

This must include the clear declaration of high priority for

the solution to the land degradation, desertification, and

other problems associated with human well-being in the

northeast. Such a declaration must then be translated into

action by the assignment to the project of top quality

scientists to lead and contribute to research act Tifties in

a cooperative multidisciplinary effort.

(5) Donor agencies must'provide funds for part-time student help,

laborers and similar activities; equipment and supplies; and

training and travel. As little as possible of the external

assistance, should be used,to.finance expatriate technical

advisors and Ghanaian scientist salaries.

(6) Participation by citizens and institutions, of the study

region should be sought and actively encouraged to ensure

that ,a base of interest and capability remains after the

initial effort.

23



(7) Ghana participation in the arid lands component of other

complementary international research programs is recommended.

(8) The approach to problem solving used in the project design

is of a general nature and therefore is reoommended to those

involved in the design or evaluation of multidisciplinary,

problem-oriented research and management programs in other

regions. It is envisioned that a planning and analysis'group

being established by CSIR will apply the methodology to

problem analysis and program design in other sectors which

are also candidates for priority attention by the Ghanaian

scientific community, e.g.,. agricultural mechanization, use

of. agricultural wastes, industrial standards, etc;

."A

EPILOGUE

The'success of the design effort for the Northeast Ghana Savannah

Project was not necessarily unique'but was, at least, unusual. In

retrospect, then, it seems worthwhile to list some of the apparent

reasons for its success.

(1) The advance preparation was excellent. The AID-NAS-CSIR

workshops provided a good background. The arrangements

.
made by AID/Washington, USAID/Ghana and CIR for the concen-

trated effort were well planned and coordAated.

(2) The specific target for the project, i.e., poor land use

practices in the savannah region, selected early in the

procedure, kept the participants'attention from being dis-

persed to Broad, general topics. AnshoPping list" approach
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was thereby avoided, and a bookshelf sfudy was not

produced.

(3) The use of an organized problem solving methodology helped

the working groups to develop and improve their conceptual-

f
ization of the sub-projects. The relationships among the

sub-projects also were more easily visualized.

(4) The project design teams were small, well briefed, and

selected for broad coverage of the appropriate disciplines.

By the end of the design effort the work groups were well

acquainted and interacting enthusiastically (some lees

vociferously!)

(5) Ghana was ready for this project. The base of well-trained

scientists is sufficient, government support is available,

and the problem of land degradation has received enough

public attention to give it high priority.
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