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Bacxground
Since 1971 the Ghanaian Council for Scientific and Industrial Re-

search (CSIR) and the U.S. National Academy of Sciences (NAS) have been
engaged in a joint collaborative program aimed at developing local capa-
bility to relate science and technology more effectively to solving
economic and social problems in Ghana. Initially, the cooperative pro-
gram took the form of workshops aimed at examining institutional wech-
anisms for formulating science policy, identifying research priorities
and problems in the execution of research in Ghana, and finding ways to
make agricultural research results available to user agencies. The three
most significant of these workshops have been on the following subjects:

- 1971 Research priorities and problems in the execution of re-

search in Ghana;

- 1971 Agricultural research and extension;

- 1972 The role of CSIR in determining science policy and research

priorities.

These workshops and subsequent discussions culminated in the signing
of a Science and Technology 2roject Agreement in 1974 between the Govern-
ment of Ghana and the USAID Mission to provide support for a continuation
of these planning activities. Under this agreement, it was expected that
a project would be developed to formulate an institutional mechanism for
project design and analysils, and to create opportunities for the CSIR
to increrse its capabilities :‘or research management.

The first sub-project undertaken under this agreement to create the

opportunity for the application of technical and management skills to a



national problem was the Northeastern Ghana Savannah Research Project
(NGSRP). The focus of this project was to "assess technically the present
and potential impact of drought on agricultural and rural development of
the Savannah Region of Northern and Upper Ghana."

The research undertaken for the NGSRP was completed in 1979 and,

at the request of the USAID Misgsion to Ghana and the CSIR, Dr. Priscilla

C. Reining, American Association for the Advancement of Science, and Dr.
Gerald Matlock, University of Arizona, spent approximately one month in
Ghana in Octoler 1979 assisting the CSIR to complete the final report of

the project. At that time, Dr. Reining and Dr. Edward S. Ayensu (Director,

Office of Biological Conservation, Smithsonian Institution), both of whom
are members of the NAS Board on Science and Technology for International
Development, discussed with the USAID Mission and CSIR officials the
desirability of convening a further joint workshop to examine the ex-
periences of the NGSRP and the management of multidisciplinary research
projects in Ghana to support national development objectives. Subsequent
meetings between USAID Mission and CSIR officials, Drs. Ayensu and Reining,
and NAS staff in Washington and Ghana confirmed the arrangements and details
of the workshop. Financial support for NAS participation was available
under Contract AID/afr-G-1307 with the USAID Mission, which also provided
support to the CSIR. NAS staff support costs were provided by the Develop-
ment Support Bureau's Office of Sclence and Technology, under Contract

AID/ta-C-1433.



Highlights and Observations

The workshop was held at a time when Ghana is undergoing a tran-
sition from a succession of military governments to an elected demo-
cratic government, which was installed in September 1979. This period
has also been one of severe economic strain for the country and its
people, with high inflation and manv problems of supplying basic
necessities to the population.

In this context, it was particularly encouraging to observe the
high level of interest which the workshop generated within the research
community and in government and technical assistance communities. Par-—
ticipation by some 70 Ghanaian scientists was approximately double the
anticipated level, and the large numbers did nct diminish the tradi-
tional Ghauaizn candor in bringing the fundamental issues out into the
open. All the workshop sessions were enthusiastically attended, and
the Jiscussions continued after the sessions in the corridors and on
the subsequent field trips. The CSIR staff worked heroically to com-
plete the report of the workshop by the end of the week, and edited
versions were to be presented to the USAID Mission Director soon
thereafter.

The discussions indicated a high level of concern and commitment

on the part of the research community to become more effectively engaged



in research linked to national development objectives. The scientists
repeatedly pointed out that in spite of the statement of government
priorities for science and technology in the 5-year development plan,
it is not being given the appropriate attention by organizations such
as the CSIR and that the implementing agencies, the government ministries,
do not have budgetary allocations to follow up research and implement
worthwhile results. The opportunity to point this out in an'organized
public forum sponsored by the new government was seen as an important
achievement. Participants clearly felt that the mechanisms for solving
national problems are not working well; there was continual reference
to a lack of leadership and, in the implementing agencies, little concern
for the plight of the rural farmers, though the research information for
improving farm productivity is available. Accountability was repeatedly
stressed as was the need for better management 2nd use of resources.
There was a clear indication that the resources, in spite of the drain
of research staff to other countries and the national financial »light,
are considerable and need to be harnessed in a national effort. How
this is to be achieved, however, was not so clear. Some called for the
restructuring of the CSIR; others felt that the research community will
be the same whatever the structure, and what is needed rather is a
clear indication of national priority objectives by the government, backed
by funds to implement the technical solutions the research community can
provide.

It was evident to the NAS panel that the workshop did achieve its
objective of identifying the managerial elements which are required for

the organization of successful national applied research projects.



Beyond this, it made recommendations for needed actions in priority areas
of food production, postharvest technology, energy and rural employment,
as well as the completion of the original Northeastern Ghana Savannah
Research Project.
The workshop provided an opportunity for researchers and members
of the user community who are not accustomed to meeting to discuss
their common interests with a forum to do this, and the occasion was
warmly welcomed. It also provided the CSIR's Planning and Analysis
Group with the experience of mounting a large internmational workshop,
which it accomplished efficiently and successfully, providing the bulk
of the staff work in the preparations of the reports and other confereuce
logistics. As a result, in contrast to workshops in many other countcies,
BOSTID staff members were not expected to be responsible for these tasks.
The visits to the field sites provided participants very useful op-
portunities to observe at first hand representative types of commodity-
oriented applied research. The visit to the Volta Dam at Akosombo was
especially interesting in view of the importance of the dam in the country's
energy supply and as an earner of foreign exchange, and because it is a
good example of a large technical management project that works smoothly
and efficiently. Other sites visited included the University of Ghana
irrigated rice and sugar cane project at Kpong Research Station, the Bank
of Ghana cattle ranch, Shai Hills, the 0il Palm Research Station at Kusi,
and the Cocoa Research Institute at Tafo. The quality of presentations
was high, and morale and the level of accomplishment achieved under very
difficult conditions were impressive; the difficult conditions had not

affected the traditional Ghanaian hospitality.



The energy specialist on the NAS panel, Dr. Russell J. delucia,
spent two days of intensive discussions with members of the National
Energy Committee concerning a national energy survey which Ghana is
proposing to undertake in cooperation with USAID and the World Bank.
Dr. Ayensu visited the Weija Dam, which supports electrical genera-
tion and aquaculture, with Dr. de Graft-Johnson, the Vice-President.
He advised officilals regarding the control of the aquatic weed Pistia
sp., which is found in the dam (as well as in the dam at Kpong) and

which can be used as animal feed, as the BOSTID report Making Aquatic

Weeds Useful indicated.

Dr. Dow and Dr. Rabinowitch visited a number of private farms
which are producing large quantities of cereals (rice and maize),
vegetables, and animal products with irrigation based on earth dam
impounded rainwater. These operations are evidently thriving, in
spite of difficulties in obtaiuing imported spares and purchasing
animal feed locally. However, it was also clear that further devel-
opment of the Plains for farming, as well as the dramatic deforesta-
tion occuring as ctrees are used for firewood and charcoal, will place
a severe strain on the ecology, and measures will have to be taken
to protect the area from erosion and other destructive environmental

consequences.
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The Workshop

Organization

In attempting not only to cover, in three days, the review of the
NGSRP but to identify other areas in which integrated research related
to national development objectives could be managed and implemented
by the CSIR and other Ghanaian organizations, the workshop was divided
into two sections. The first, dealing with the NGSRP, occupied the
remainder of the first day following the opening ceremonies, and a final
session on the last day in which lessons learnt were to be reviewed.

The second day and part of the third day were taken up with discussions
of other priority areas for applied research management. The theme of

the discussions was "The Process of Research for National Development,"
and it was agreed to divide the discussions iato three sections:

1) Determination of research priorities in the context of national

development;

2) Definition of the role of the CSIR in determining priorities

and undertaking priority research;

3) Project management:

- identification of an appropriate institutional framework;
- mechanisms for promoting collaborative research;
- translation of research results into practical applications.

The workshop participants were divided into four working groups to
consider these questions under the broad areas of:

1) Postharvest technology;

2) Food production;

3) Rural industry (and employment generation);

4) Energy.

The following sections of this summary report contain the presenta-

tions and reports of discussions in the various working groups.



Background, Planning, and Managemert of the Northeastern Ghana Savannah Research
Prcject (NGSRP)

Dr. H. K. Quartey-Papafio gave a brief account of how the Northeastern
Ghana Savannah Research Project came into being. One of the responsibilities
of the Council for Scientific and Industrial Research is to advise the
Government on scientific and technological matteis affecting the utiliza-
tion and conservation of the natural resources of the country and on how
scientific research should be coordinated and employed in the interest of
such utilization and conservation. With regard to this function, par-
ticularly the need to establish an effective coordinating machinery for
scilentific and technological research that will provide the necessary
advice to the Government on the use of the country's natural resources,
the Council set up the Conservation of Natural Resources Committee in
May 1971 to coordinate multidisciplinary natural resource studies generally
and to keep under regular review factors affecting the natural resources
of the country, particularly the land and forests, and the extent to which
these resources are being utilized judiciously.

The Committee was a truly multidisciplinary group, including repre-
sentatives from the research institutes of the CSIR, the universities,
relevant government ministries and departments, such as the Ministry of
Agriculture, University of Science and Technology, University of Cape
Coast, Forestry Department, and Geological Department. One of the major
tasks with which this Committee concerned itself initially was the question
of the pcssible effect on Ghana of the Sahelian drought which had brought
untold hardships, loss of lives, and virtual extinction of livestock hu.rds,
vital to the nomadic populations in the six countries affected by this

drought; namely, Upper Volta, Mali, Niger, Chad, Senegal, and Mauritania.



In fact, there was the strong belief among some scientists that the Sahelian
drought was tending to move southwards. It was therefore the view of the
Council that should such changes take place which could not be recognized
immediately, the northern part of Ghana would be adversely affected since
it shares boundaries with Upper Volta, one of the afflécted countries
that already suffers from poor distribution of rainfalli and widespread
sheet erosion.

In response to the Council's request for assistance in determining
what course of action to take in finding long-term solutions to the
direct or indirect =ffects of the Sahelian drought on the northern sector
of Ghama, USAID sent Dr. Jack Johnson, who is Director of Arid Lands Studies
at the University of Arizona and has wide experience in arid ecology,
to Ghana in 1974 to conduct preliminary investigations into areas in the
Northern and Upper Regions, which were known to be experiencing long dry
spells. In his report, Dr. Johnson reccmmended, among other things, that
there was need to carry out a comprehensive study of the ecological and
socioeconomic conditions in the north, w»articularly the northeast sector
of the Upper Region where deteriorating weather and food production
seemed to have set in. USAID also made a grant available for the prepara-
tion of an annotated bibliography of the Northern Savannah Lands. This
work was undertaken by Dr. George Benneh, then Senior Lecturer in
Geography at the University of Ghana and now Minister of Lands, Natural
Resources, Fuel and Power.

In July 1974, a delegation from the CSIR visited the Unite.l States
tq discuss Dr. Johnson's report with U.S. officials and, as an outcome of

these discussions, a joint US-CSIR Design Team comprising scientists
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from the United States and the Conservation of Natural Resources Com-
mittee met later in the year in Ghana to draw up a detailed study plan.
The Design Team was entrusted with the following assignments:

1) to examine the present and potential impact of drought in the
Savannah Region of Ghana with a view to assessing its short-
and long-term effect on agricultural production and the well-
being of the people of the area;

2) to identify specific problems relevant to the causes and con-
sequences of drought;

3) to propose a detailed study plan to assist the Conservation of
Natural Resources Committre to use existing educational re-
search and technological resources most effectively in carry-
ing out the necessary studies; and insofar as possible, scien-
tific manpower needs should be identified;

4) to suggest specific opportunities for international cooperation;

5) to prepare a report of its findings to the Executive Chairman
of the CSIR through the Conservation of Natural Resources Com-
mittee.

In particular, the Design Team's attention was drawn to cne of the
vital functions of the CSIR, which is to '"coordinate research ia all its
aspects in the country and, in particular, to provide machinery which
will ensure that the Council, the research institutes of the Council,
the universities of Ghana, and other institutions engaged in research
in Ghana coordinate their research efforts and cooperate in research."
While it was felt that there were a number of competent scientific
research institutes and personnel in Ghana-capable of pooling resources

in conducting such research, it was also recognized that there might he
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some studies which would call for cooperation with foreign institutions
and personnel.

The Design Team identified four basic lines of research investiga-
tions of situations which it regarded as contributing factors to land
degradation and desertification in the project area, namely: (1) culti-
vation practices, (2) cning, (3) water availability and distribution,
and (4) overgrazing auu deforestation. The team also identified a fifth
recvearch study éovering the development of a sociceconomic/natural re-
source data base for analysis purposes and as an input to the other research
studies.

The specific objectives of all these research studies were defined
by the Design Team as follows:

1) to strengthen the capability of the Ghanailan scientific cou-
munity to conduct interdisciplinary research which contributes
directly and significantly to the short-term solution of critical
problems of sociloeconomic develcpment, particularly in the areas
of agricultural production and the improved health and economic
well-being of the peoples of the study areas.

2) to identify more clearly, analyze, and enumerate the factors
involved in possible desertification in the savannah zone of
Northern Ghana.

3) to investigate and implement cultural and management practices
which will halt and even reverse the trend toward increasing
land degradation in the northeastern area of Ghana, with a
constant view to improving the living standards of the rural

people.



12

4) to design a coherent integrated program which will stimulate
and contribute to international programs in this area and

will attract funds from a wide variety of sources.

Planning of the Project

After the necessary funding was obtained from the USAID for im-
plementation of the project, interested scientists were requested to
submit proposals for the implementation of the various sub-projects in-
dicating in detail the methodolcgy to be used in achieving the objectives
of the sub-projects and the equipment and funds required. Those proposals
that were found to te in line with the overall vroject objectives were
selected for funding. New ideas proposed by the jnvestigators were, in
certain cases, incorporated into the studies, particularly when tley
were found to enhance the prospects of smooth integration with the other
sub-projects. A new sub-project on remote sensing was later included in
the research studies in order to determine the applicability of this new
technology in monitoring activities thought to be responsible for land
degradatlon in the project area. Each sub-project, as designed, invariably
consisted of distinct research components which had to be undertaken by
investigators of different disciplines. Consequently, where it became
necessary for two or more scientists to be involved in the implementation
of a sub-project, a principal investigator was nominated as the leader
and coordinator of that sub-project.

The principal investigator also had to perform the vital function of
ensuring that the work of the individual members of his team remained on
target and within the objectives of the sub-project. Further, as the
objectives of one sub-pruject were likely to overlap with another sub-

project, close collaboration and interchange of ideas among che various
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investigators or researchers became necessary. Consequently, provision
was made in the planning of tnis project for meetings and seminars to
be held at regular intervals throughout the implementation of the project.
It was also found desirable to initiate a sub-project i the course
of implementing the research proposals for the purpose of integrating the
five sub-projects into a well conceived and meaningful report which re-
flected the overall objectives of the project. In this connection, two
USAID-sponsored consultants visited Ghana from 8 October to 1 November
1979 to assist the PMG in integrating the project and preparing a final
report; they were Dr. W. G. Matlock of tne University of Arizona and Dr.
Priscilla C. Reining of the American Association for the Advancement of
Science. During their stay, they visited the project site and participated
in & two-day workshop from 25 to 26 October to finalize the intezration

eXercise.

Project Management

The Executive Chairman of the CSIR, acting through the Committee on
Natural Resources, was made responsible for the overall management and
administration of the prcject. As the membership of this ~ommittee was
rather broad, it appointed an eight-member Project Management Group (PMG)
to be responsible for policy direction, review of projects, tudgetary
allocation, sewinars, consideration of progress reports, and ocher admin-
istrative and techniczl watters. A project coordinater was appointed
and made responsible for the day-to~day admiristration of the project.

He also served as the secretary and an ex officio member of the PMG.
Dr. Matlock made routine visits to Ghana to undertake semiannual progress

review and evaluation nf the project and to hold discussions with the PMG.
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The administrative management of the project initially posed a
serious problem to the PMG as well as to the project coordinator, who
was the chief contact between the different project investigators.

The main difficulty was in bringing the different disciplines together
into a cohesive working team. This problem arose since most investi-
gators had not been used to working collaboratively within the confines
of an interdisciplinary problem-~solving project. However, an integrat-
ing seminar organized by the PCM at the University of Science and Tech-
ne¢legy in Kumasi in July 1976 and the Socioeconomic Land Use and Burning
Exposition at the American Center in Accra in July 1977 as well as the
several meetings held with the investigators contributed in no small
measure to focus attention on the vital uzed for constant communication
and exchange of ideas between investisators assigned to the various
sub-projects.

Another problem with which the PMG had to grapple was the control
and disbursement of funds. While admittedl: mauagement was 1 little
slow in responding to requests from sub-nrojec’” investigators for funds,
materials, and transport, it is equally true that Investigators often
were slow in providing proper justification of their expenditures and
in submitting progress reports on their research studies regularly and
on {.ie. Different institutions which were involved in the project
were not familiar with the financial procedures of the CSIR, and the
CSIR itself had to become familiar with AID's financial management
procedures before project funds could be released. Incentives offered
to the investigators, who had their own institutional assignments to

accomplish, were inadequate.
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Management also discovered that in a few cases there was a strong
tendency among investigators toward academic research which would lead
to independent publication of their research findings instead of research
studies geared fully to the overall objectives of the project.

The PMG also realized that the remoteness of the project caused in-
vestigators logistic problems. Traveling to the area required approxi-
mately two days and, in view of the limited facilities available at the
site, it was not possible for many investigators to spend more than a few
days in the area at one time. The PMG itself had difficulty in meeting
regularly since members often could not make themselves available at the
same time duz to other pressing commitments.

Although some of the problems which faced the PMG in administering
the project are highlighted, the accomplishments recorded far outweigh
these shortcomings, which serve as experiences that could aid and guide
the CSIR in the design of further interdisciplinary research projects.

The overall results of the project can be regarded in this light as im-
pressive and encouraging.

There now needs to be follow-up to ensure the effective transfer of
these research studies findings to the grass-roots level in order to
assist the farmers in the project area to improve their lot. The impor-
tant fact to note . that if a rew technique is to be transferred or ex-
tended to the farmer, it must be shown <o work, and the farmer must be con-
vinced that he stands to gain in hard cash or benefit in some other way by
adopting it. The project has, in fact, been designed to achieve this goal, and

effective coordination between the CSIR and the Ministry of Agriculture aad
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other agencies for the implementation of these recommendations in the

report will be of immediate benefit to farmers in the project area.

Discussion

A complaint was made that the flow of funds to investigators was not
systematic. In some cases, expenses were incurred by investigators for
which reimbursement was unduly delayed due to lack of uniformity in the
accounting systems and procedures of the different institutions involved.
It was pointed out that funding agencies, such as USAID, have their
specific accounting requirements without which funds cannot be disbursed.
This difficulty could have been lessened, however, 1f researchers had
been prompt in the justification of their expenditures and in submitting
their claims. It was therefore emphasized that proper accountability by
researchers 1s essential to research management.

An ob.ervation was made that the PMG was largely composed of members
drawn from the user community outside the CSIR. PMG members from the
government ministries were responsible for representing the needs and
interests of the user parties, e.g., the Ministry of Agriculture repre-
sented the interest of the farmers. Unfortunately, members of the PMG
could not meet as frequently as was desirable to monitor progress, make
necessary decisions, and consider how the results could be transferred.
It was then pointed out that the NGSRP was designed to expose scientists
to methods for planning and management of multidisciplinary and inter-
institutional research, rather tharn to implement results.

Also raised was the question of whether the changes in government

have influenced the ordasr of priorities of national objectives or goals.



17

This question was considered not directly relevant because the same problems
appeared to persist and require appropriate solutions by all governments.
However, the NGSRP was not linked directly with any specific target in the
national development context. What is important is that the results ob-
tained from this investigation would be passed on to the relevent ministry
for implementation or adoption.

It was noted that since researchers had other research commitments,
it was difficult to coordinate the time schedule for project investigation
and the timely release of funds allocated. This appeared unusual since
the institutions concerned had already consented to participate in the
project. This anomaly was attributed to the fact that the project had
little control over the funds allocated to the institutions or the time
schedule of the research investigators for the project.

It was also pointed out that even though the project study repre-
sented an experiment in research management, it did not address itself
to the question of the transfer of results in the field. This is an im-

portant point to be considered in future planning.



BIURNING

EFFECT OF 9USH FIRES NN SITE FACTHRS WITHIM THE SAVAMNAH ZONE
F GHEANA
———————

J. BRONKMAN-AMISSAH

The object of the study was the effect of fire on site factows
within the savannah woodland zone of Ghana. We thought this sub=-
project would fit Into the HGSR? because it appears to be related
to it along two lines, by the VInkages which exist between the ma jor
causes of these bush-fires and the cultural habits of the zone, i.e.
crop cultivation practices, animal husbandry and hunting and perhaps
the mere joy of seeing a good fire and also the linkages, which
exist tetween these bush-firas and degradation of the resources
which the project sceks to conserve. By conserve, | imply judicious
utllizacion of renewable resources. When | speak of degradation, |
am thinking of soil degradation, resulting In reduced crop yields,
loss of woody vegetation and | am sure we are aware of what wood
means to the arid community, enargy source, domestic implements and

also its Impact on the global! environment.

We also felt that most of the pronouncements made about the
effect of fires on site factors were mainly qualitative. We saw in
the project and also plots establishad in the Red Volta West Forest

Reserve, an opportunity to quantify some of these effacts.

wWe studied the effect of fire on development of woody vegetation,
both growth and species distribution, the effect of fire on grasses
and forbs and the effect of fire on the soil.
Results
1. Our results indicate better basal area development on the
protected plot.

2. More diversity among woody species on the protected plot.

3. Large basal area of grasses on the burnt plots, no difference
between early burning and late burning. The extent of basal

area is not reflected in the grass blcrmass,

b, Higher soil nutritional status, total nitrogen and organic
matter with protection.

5. Greater bulk density on the bumt plots. These we think
may relate to the works of other sub-groups = surface run-

off, erosion, siltation, etc.

We did not estimite the extent of burning, This has been covered

by the Remote Sensing Group.

18
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“e made contact with the locals and identified some of their
needs from the forests. Local names and yse of some trees hav: been
given In the report.

The sub=aroup members were:-

Mr. J.B. Nal) = Llegon
Dr. M.D. Swanie ~ Legon
Hr. J.Y. Attakrah - Forest Praducts Research Institute

Co~ordination was very satisfactory within our little group:
taxonomist, statistician, soil scientist and forester.
Co-ordination between us and other sub-grouos , apart from the

Kumasi Workshop, the Socio~Economic and 3urning Lxposc, a chance trip
with Or. Maud and the Integration Workshop,was almost nij.

Like other project officers'we were disturbed by distance and
I must say my Legon colleagues had to work over-time with no special
incentives.,

| must also Say our project was a smal] one with 3 smal) budget
and naturally did not have much problem with financing, | do not
think here | echo the feelings of other Project leaders. Equipment
for masurement of fire intensity never arrived,



EFFECT OF DIFFERENT CULTURAL PRACTICES ON
SOIL DEGRADAT | ON

MENSAH BONSU

in thigWorkshop, my statemont Is qolng to be based on my expariences
on the effect of diffeiont cultivaticn practices on soll degradation, a
subsproject of the Nortneast Ghana 3avannah Rescarch Project (NGSRP).

Factors affocting land degradation In northeastern savannsh arees of
Ghana may be describad 2s diversifled. Howaver, Improper cultivation
practices are among the major bottlenacks hampering agriculturel advance=
ment In this region.

In the dry season, the land becomes virtually devoid of vegetation
s0 that with the onset of the rains, zrosion and runoff are consequently
accelarated. But the adverse effect of soil erosion cannot be overs
emphasized, The shallow top soll which characterises tals area and
supports arable crops Is the first to be eroded. The sub-soll that conse=
quently becomes exposed, Ig normally noor in supporting vogetation.

Securing an effect!ve measure to combat land degradation in this area
requires a multi~disciplinary and inter-inst! tutlonal approach. |t also .
requires the effort of the'Soil Scientist, the Agrenomist, the Agricultural
Engineer, the Economist, the Sociologist, etc. to wark in collaboration In
ordar to come out with affective solution to tnls prodlem affecting soll
productivity,

The Agronomist must come out with efflclent crop management oracticss
such as proper cultivation methods, optimum plant population, plant pro-
tection, crop residue manageament, suitable crop rotatlons, cover crops etc.
while the Soil Sclentist must come out with a map ident!fying the areas
according to thelr capablility so that the farmers do not cultivate the mac-
ginal lands Indiscriminately. 'ie must also avolve a programme giving
datails of balancad fertillzers requ!red by the various crops grown In the
arsa. Whare pressure on the land requires that marginal lends, such as
lands on steap slopes be used for farming purposes. the Agricultural
Enginegr nust resesrch Inro the proper 30l conservation supp lamentary
practices, such as contouring, strip cropping end terracing necsssary to
chack erosion In this area.

Once the foregoing disciplinas have worked togather to achieve a common
goal, thelr activities must be co-ordinated along saclo=economic llines.
The Economist Is to analyse the productive elements within the system and
come out with quant!|tative assessment as to whether or not It is profitabla
to embark on the project Judging from the feasibillty studies prior to the
commencemant of the project.
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hen the project takes orff, the cost/benefit ratio must be evaluated
to find out whaether the project is yielding the desired results or not.

For the locul farmers to accept the practicas, tney have to be
educated through effactive extension services that the new practices
are superior to what they are used to. Films translated Into local
languages, showing the proper s0i! conservation measures, should be shown

to the farmars.

A survey should be conducted to find out the extent cf degradation
of agricultural lands, forest lands, arasslands, and cultivable waste
lands, as a result of earosion. The government should institute soil
and water conservation du:velopment srogrammes with emphasis on Integra-
ted land use, nlanning and watershed managerent. (I must stress here
that soil and water conservation measures conserve not only the soil
and water, but also conserve soil fertility and increase crop yields).
The Natlonal Soil and Yater Cons:rvation Tavelopoment Programme shculd
later be sub-programmed on regional basls to make the work rore practical.

In setting up this propramme, the government must realfze thet sol 1
and water conservation can be done only in the field. There, In
developing the regional centres, aroper work conditions such as good
housing, water, medical facilities, light and other necessary infra=
Structure must be considered. Pesearch information accrued fram the
programme must he communicated to the local farmers through exteasion
officers well tralned in the programme.



THE GROWTH AND ADAPTABILITY OF VARIOUS TREE SPECIES
ON THE TMPOVERISHED SITES IN THE_TAMNE RIVER BASIN

3RITWUM

5:PiKe D
The natural vegetation which once provided cover for the soil,

fodder for cattle, and poles and fuelwood for domestic iourposey,.nas
been destroyed as a result of agriculture and repeated bush fires.

The soils have been rendered nunproductive as a result of soil erosion,
The wood requirement of the grewing nopulation can hardly be mec from
the existing tree cover. There {5 thercfore the necd to grow trees.
The object of the study was to investigate the growth and adaptability

of various species on tie poor sites.

Fourtesn differcnt species made up of exotic and indigenous species

were planted on different sites with different soil types. The species

included Eucalyptus species, Acacia spp. Casuarina cequisctifolia. There
ts lack of knowledge on how trzes growing on these impoverished sites
respond to fertilizer treatments. An attempt was made to find out the
effect of nitrogen, nitrogen plus phosphorus, and organic matter

(cowdung) on six of the species planted. .o

Assassment for survival of the varlous species after 18 months of
growth showed a good percentage of survival (16 - 98%) for many of the
species on the sites where the soils are of the Varerpere Association.
The survival of most of the species was poor on the soils of the
Pusiga Association; many of the species failed completely. The species
which showed good percantage of survival included Eucalyptus
tereticornis, E. codambae, Casuarina equisetifolia, Acacia sieberiana

and Ceiba pentandra.

The species which showed very rood height growth at the age of

18 months included the Zucalyptus spp. Cosuarina 2quisetifolia and silk

cotton tree. Fucalyptus tcreticornis attained a haight arowth of 3-4

metras In 18 months,

Yitrogen phosphate was the best fertilizer for Eucalyptus tereti-

comis; height growth of 4.3 retres was obtained in 18 months. Cowdung
and nitrogan proved to be the best fertilizars for Eucalyptus cadambae,
E.citriodora and Casuarina zcuisetifolia. Cowdung is to be preferred

for these specias bccause of its availability and cheapness. The
problem associated with the use of cowdung is that it attracts termites
which are common in the araa and many of the species especially the

Eucalyptus are susceptible to termite attack.

The success or failure of planted trees in the Tame 3asin depends
not only on climatic and soll factors,but also on biotic factors such
as cattle damage and bush fires caused by man.

Problems encountared in the exccution of the sub-project included
delays in the release of funds. This necessitated the pre=financing of
the study by the Institute. Transportation was a big problem. Incen=

tives for the participants in the project were inadequate.
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HANAGERIAL PROBLEMS EI'COUNTERED IN DVERGRAZING AND
DEFORESTATION - DR. F,K. FISNU AND DR, E.F.G. MANTE

INTRODUCT ! QN

As a result of the accumulatlon of prodigious volums of scient]flc
knowledge over the anes, it has becore virtually impossible for any
single mind to adequately cone with the problems or the Influx of
information in any but the narrswest fields of specialisation. Thus
unlike the days of ancient speculative natural philosophy and medieval
alchemy, when solitary effort was the rule, a practical problem today
often has numerous facets each calling for a specialised highly trained
mental discipline and skill, as well as sophisticated equipment, Such
Inputs are quite scarce and ncly-institutional or even international

involvement is often necessary to ensure their availability.

This is often true for the advanced countries. Outer space
exploration programmes and projects that have won Nobel Prizes testify
to this, So do the thousands more of endeavours that 9o uncanonized '
but which have nonetheless contributed in no small way to the upllft-
ment of mankind's quality of life. Joint effort by several inscitutions

in problem solving is therefore both necessary and good.

However, such a 'broad-based' oroject is nnat always 'the best®,
It can be over ambitious, becoming Vike the "multitude' in the “ords
of the 17th Century sage, ''that numerous piece of monstrosity ...
confused together making but on: great beast and » monstrisity ..."
{8rown, T.E.: Religion Medici it, 1). But that is where the imagery
stops. ihe NGSAP cannot by anv stretch of casuistry be likened to a
"hineous hydra", as Brown continues his imacery quoted above. For
many useful technical facts and managerial lessons have been learned.

This paper highliahts some of these.

First the technical findings. In the Livestock and Pasture aspects
of the Owrarazing and Deforestation sub-project, we were able to look
at the soils and some grazing material.

¥We found that the soils in the project arca were sandy and conse-
quently thelr cation exchange capacity was lov. They may be manured
to lmprove them and in fact some farmers were using human manure for
this purposa. Ffodder and arzen manure may also be usad to ralse
the soll organic matter lavels. fnong the legumes, Stylosanthes

gulanens!s wus more promising than Macrontilium atropurpureum,

Cantrosema pubascens and teucenn leucocephala. For fodder, legumes

are better cultivated with grasses so we looked ot some possible
forage qrasses and found Andropogon gayanus variety besquamulatus to
establish better than Conchrus cillaris and Cynndon plectos tachyus.
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Should irrigation be desired, a sprinkler system would be appro-
priate. Salinity from elther the soil or ground water would not be a

problem as their salt content was low,

These are indeed very useful bits of information but Ia executing
the project, certain logistic problems were encountered, We ncw

address ourselves to two areas, namely,
14 Instictutional Commitment znd Project Controls and
2. Oceratienal Effectivenass,

INSTITUTIONAL COMMITMENT AND PROJECT CONTROLS

There Is soma Justification for the anxlety on the part of project
sponsors reqardfng the freedom of scientists to contribute fully to
such projects outside thair normal paid jobs. However, it should not
be necessary to Involve in the administration of the project, the
bureavcracies of the Institutlons from which the participating scientists
are drawn. The researcher should be able to secure permission from
his instlceution to commit himself fully to a national exercise such
as the NGSRP. This should nct be difficult with a public instltution
like the CSIR or a University.

By combining the two sets of bureaucratic red tape from the
resasrcher's own Institution and from the projeet's smanagement, the
researcher is burdened unnecessarily wlth the need to conply with
the needs of the two dlfferent instltutions.

Needless to say, the prerequisites of one s enough thraldom to
go through. The nrocess of going from one's administration to that
of the project often delayed the release of funds for trips to the
project site, In one case, it took several months for both sets
of bureaucracy to come to aareement that expenses had been duly
accounted for before releasing further funds for a trip to the project
slite. By tzhis time vital observations had been missed.

Mo: vatlon and morale are supremely essential Ingredients without
which progress In any human endeavour Is serlously handicapped. The
frustration experlanced in soing back and forth very effectively
strifles motivation and maraie. 3acause of dalays in transferring
funds to the North, field boys werz seldom paid on time and some had
to petition many times through the Rawku District Chief Exscutive
before belng pald. Haow can a hungry fleld worker operate effectively,
Ladles and fientlemen?

The poor state of communication contributed creatly to these
difficulties but the bottleneck could have been obviated or at least
partially allevlated by sticking to one control point, l.e. the Project
Hanagement fentre. This would have the added advantage that sub-group
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activitles would be more easily integrated by the closer contact so

- -~created with the Project Management.

Alternatively, the sub-project may be contracted to the resesrch

institution but this would make co~ordination more cumbersome.

NEGATING NPERATIONAL EFFECTIVENESS

HYonorarta and Allowances

Research is taxing both physically and mentally, as everybody
here knows, but as Bacon said "Studies serve for delight' su the joy
of dlscovery and 1llumination, etc. should be enough stimulus for
further effort by the researcher. This is so. But greater yet are
the dellght and further effort where the research is relieved of
physical discomfort and ever given some token Inducement. This
rationale 15 not new In research.sunport. The token consideration
may be termed honorarium, a consultancy fee, an allowance, ctc. But

this was neclected In the NGSRP project.

As though this was not enough, the allo~ances requested in the
budget were drastically cut to levels which were outdated by about
twenty years. For Instance the payment of six cedis per night for
flald trips when hotel accommodation without meals cost £20.- £30
per night. In most cases particlipents found this cut only after thair
flrst field trips. Some actually incurred personal financlal losses
by pre=financing their trips. This, 'ladies and Gantlemen, dces not

make for effective resecarch execution.

It should be clear that this parer is not advocating the payment
of an economic wane for the researcher's affort. This is not justifiable
since he is already on payroll in his institution. What Is meant here
Is a token fee so that when the researcher Is out there he can entertain
his fleld workers for instance and keep their mcrale high. He can
retire into a decent hotel room at the end of the field trip and where
he spends the night in a tent etc. he should be aiven some inconvenience

and risk allowance.

If these conditions carnot be met, one wculd expect at least that
the researcher be ardvised about the details of the cuts and deletions
from his budget with explanations, A blunt statemsnt such as ''sixty
thousand cedis has been approved for the sub-project' snould not be
snough. Perhaps the researcher Is demanding much here by asking for
explanations., But It would be unfalr that he be made to justify in
detall the expenses he proposed only for these to be rejacted mutely

and seemingly contemptuously.,
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If the deletions are merely for budget restrictions sake then the
researcher should be permitted to scale dovn his proposed project. |f
no agreement can be reached on this, the scientist should be free tg
say ''no thank you'" and bacl. out of tne project. in the absence of
this freedom the researchcr might feel committed to a task about which

he Is unhappy rioht from the start.

Delays In Releasina Funds and Equipm:nt

Furthermore, the anproved funds and equipment were delayed too long.
In fact, few sub-projects received all their equipment. In ore case the
funds had not been releasced even by October 25-26, 1979 whan the fiaul
integration Workshopr was held.

Research by Rerote fontrol to wit. Distance from Projezt Site

[
One further serious limitation to the efflcient execution of sub~

projects was the distance to the project site which necessitated
travelling some 800 km to the site. The task of booking tlckets,
collecting the cheque for them, getting to the airport, continuing
from Tamale by road to Bawku, and then the local rounds from site to
site etc. wes quite tedious. Even when all went well mechanically,
the time spent in doinp this was oppressive. But in this chain anything
could hsopen at each link to cause a failure In the system. To help
out, the project management orovided one Land Rover for the journey
from Tamale to the project site and back to Tamale. Howaver, this
was not always available. Sometimes trips could not come on because
the vehicla was off the road; much research information was mi .4

this way.

Since the prime objective of the YGSRP was to sharpen our capability
to undertake this kind of multi-disciplinary research, the project could
have been sited clore by e.g. Afram Plain. Also the sub=project could
have secured the services of National Servicemen who would be on the
Job all the tima. Securing servicemen is not the easiest task though,
but the project management could secure these servicemen for the various
sub-projects. Another nossibility which has worked well in FAO projects
could be adopted. This is where the scientist obtains leave from his
Institution for a period - a few months or a year at the start of the
project when critical field plots are laid out.

The !mplementation of these suggestions would not necessarily glve
100% assurance of excellence in the execution of the project but at

least It would decrease the chances of failure.



SOCIN=ECeionl * SURVEY AND LAUN- USE - SIMMARY OF FINDING

SAM B, AMISSAH

POPULATION:
e

The 1970 census registerad a tota] ef 155,000 people in the
Jawku District with an anngal growth rate of 9,03% . In the Tame
Basin, 65,000 people were recerded with an annual growth rate of
2,73,

The scenery in the sample villages revealed that:

(a) Even though 75% of the farmers claimed to be healthy,
common disecases such as blindness, small-pox, tuberculosis
meas les and other ailments such as stomach-upsets and

headaches were recorded.

{b) considerable seasonal migration was common among the youth
who generaily mowve “o the south or to the Bawku arca.
The motiwves were financial, and the moverent occurred
intensively during the lean pariods when agricultural
activities were law. This pattern, however, is typical of

rural-urban migration in Ghana,

{c) In terms of ethnic groupings, the Kusasis predominate
(502) followed by the Busangas (20%), Mamprusis (10%) and
the rest shared among the Moshies, the Varigas, and others.

(d) Concerning maritai Patterns, a hign level of polygamy was
noticed with a range of 2-4 wiyvas to a male . The inter
views recorded that most of the paople were married, with
only a small proportion either unmarried or unattached.
Divorce rate was equally high, with 46% of those interviewed
having divorced their wives. Frequent eleping was recorded,
and re-rarrying was a common practice after either divorcing
or eloping. There was no stability in the marital system,

(e) There were variations in the size of the family ranging
from 2-8 per family. There appeared to be more children,

because the adults normally migrated.
SOCIAL SYSTEMS

There is a clear and distinct hiararchy of the chieftaincy
system Into three distinct tiers, namely, the Paramount Chief who
Is at Bawku, the Divisional Chiefs, and the Sub~Chief (Village Chiefs).
These chiefs darlved their origins from di fferent ethnlc groups, e.g.
the chlefs of Kuka, Bawku and Bindur! are Mamprusis; those of Bugirj,
Pusiga and Kugri are Kusasis; and those of Kulugungu are Jusangas. Apari
from being chiefs, they are also farmers,
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The Tindana is the spiritual head of the people, He has no
ptirs of nranting or allocating land except that whicn belongs to
hi=. P2 acts as adviser to the chief, anc performs land sacrifices,
rituais, and other ceremonies connected with the ‘'god of land" with
respect to planting and harvesting. He is generally considered as
the Lhief Pricst of the cormunity. Succescion to the office of the

Tindana is by inheritance.

With regard to religion, the traditional indigenous practice
predeminates. Islam was the next large group, followed by Christians

and others.

Wedding festivities go on for 3-4 days. The usual bride price s
is paid.

Funeral ceremonies normaiiy last for one day in Sharp contrast
to the practice In the south which takes several days and weeks, and

In some cases months.
EQUCATION

In general, formal education is lacking in the study area. As
high as B5% of al) responents have never been to school. The rest
have received minimal education at the primary/middle school level,
The illiteracy rate is therefore high., This has a reflection on
the quality of both the population and the labour force in terms of

skills and professional training.

OCCUPATION AND EMPLOYMENT

Farming is the most dominant occupational activity. Over 90%
was recorded in this category of employment. Specialisation with respect
to work=-type was low,

With farming being the predominant activity, most people consider
themselves not unemployed. 80.08% of total responses confirmed their

permanent employment and economic activity.

LAND TENURE AND LAND ADMINISTRATION

Under the 1952 Constitution of the Republic of Ghara, all lands
in the Northern and Unper Peqgions were vested in the Government. In
the 1379 Constitution, recently promulgated, all such lands have been
de-vested. This means that ownership of al} lands now revert to
either the community, skin, family or individuals as the case may ba.
This, of course, brings the practice in line with what prevalls in

the rest of the country.

The system of succession of royalty is basically patrilineal,



With respect to land administration, all developments that take
place in areas defined as statutory planning areas should reccive the
approval of the town planning authority In accordance with chapter 84
of the Town and Country Planning Ordinance, 1945. Witn respect to
land in noa-statutory planning are-~s, development Is uncontrol!lzd,
haphazard and expensive, With respect to farming, however, no permission
is sought from any authority. The land owner has no control of the

use of the !and.

LAND USE AND SETTLEMINT SYSTEM

The land use pattern is dominated by agricultural activity In
both intensity and geographic extent. Scattered patches of shrubs
and some trecs are located in river valleys and other fertile areas,’
in the settlement areas, small concentrations of dispersed circular
compound houses are typical patterns which tend to emphasize the

character of the cultural landscezpe.

Mast of the bulldings are of Swish construction except at
Worikambo and Biadun where a few farmers used moulded bricks and °
landcrete. Roofing material is in the traditional thatch., The
level of service in the houses ~ In terms of kitchen, toilef and
bathrooms - was extremely low. The compound area or generally kept
clean and well-swept., Refuse durping sites are well organised.

Enclosures are provided for cattle, sheep and poultry.

The buildings are generally circular in form, but new shapes
are emerging in the form of rectangles., They appear as extensions to
existing circular formations, or as separate rectangular shapes.
Thaese changes and trends tend to create new patterns in the form of
a fussy masalc. The rectangle symbolise affluence, exposure to the
south, and a distinguished status in society, As migration accelerates,
and as incomes increase as a result of the boom in rice farming, etc.
the invasion of the rectangular or the circular become significant.
In some areas, succession is about to be completed. Perhaps the wealth
of the community can be roughly assessed by the dominance of the rect-

angles,

SETTLEMENT FARM A4D STRUCTURE

The settlements take the form and structure of three concentric
rings. The Inner ring accommodates the village housing areas and
other related uses In the form of a comact nucleated settlement
system, The middie circle is Identified with small scale farming
actlvities usually of vegetables and other daily requirements. The
sizes of the farms within this zone Is relatively small, and the fa}ms

are within minimal walking distances from the lnner core. This zone
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also supplies the future land requirements for other housing activities

and general expansion of the village.

The outer circle is wiere the large scale farming activities
commence. They tend to seep into the middle zone and overlap ft.

The farming activities are extensive in nature,

THE MAMAGEMENT OF THE PRNJECT

The total project was well-conceived and had comprenensiveness

about it., The parameters, objectivesi, methodology and central mechanisms

were carefully snelt out.

The manaasment at the office cr department level, l.e. at the
sub-component level, was therefore made ecasy. MHevertheless, some
problems of co-ordination normally associated with such large

projects were encounted.

On the whole, the entire project was & success in terms of

attainment of objective, and exposure on the part of the participants.



THE APPLICATION AND EVALUATI(H OF REMOTE SENSING
1’ THE TAMIE RIVER B2S[1 9 GiANA

NDR. ROBERT DODNO

Remote Sensing technology is considered an imoortant and useful
rescarch tool In inventorying, -onitorine and cvaluating natural and
cultural resources. Hence, the rewote sensinn rescarch sub-project
was designed to supplerment the research activities being undertaken
within the § main lines of research components uncder the Northeastern

Ghana Savennah Research Prajoct (N5SRP),

There were no sionificant menuyerial problems associated with
this sub-project. This is due, in part, *o the overall dasign of
the MASRP and as one of twe investinators for tha sub-project, . also
served as Project Co-ordinator for the NGSRP for about three years,
Furthermore, the Unlversity of Arizona Remote Sensing Centre contri-
buted substantially to the manzgement of that aspect of the sub~project
activities unde-taken at the University of Arizona.

This Warkshop is on Reseorch Managemant for Development Planning,
and as such, | would not like to dwell on the technical results of the
sub-project. Moreover the results arc detailed in the NGSRP Draft
Reports, copics of which are avallable to narticipants.,

Now | would like to discuss issuas rclating to the NGSRP from
the point of view of my experience as nverall Proje. . Co~ordinator
of the “GSRP,

The design of the MGSAP was an exertise which the CSIR
undertook with the collaboration of USAID, the Universities of Ghana
and the relevant fovernment departments In the country, The methodo~
logical approach for undartak na the studies, l.e. milti-disciplinary
aporoach, was evolved during te desinn mreting and It was based
snlely on the need to ensure that the resecarchers focus thelir atten-
tisn mainly on the orobler~solving nature of the land deqradation

problems in the Tame ®iver Rasin.

Institutional commitment far the 'IGSRP was ensurcd by informing
the heads of various institutions about the awards and subsegquently
routing all vital information and funds through the institution.

Project monitoring was undertaken by the Project Management
Group, the Principal Co-ordinator and the Principal Investigators.
't was through the quarterly or periodic reports and the control of
funds that the Project Man=~gers monltored and evaluated the progress
being made.
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In general, | would llke to assert that the NGSRP was well
jesigned and carefully managzd. There were, however, a number of
ninor but significant Issues such as incentives which must be

ionsidered during the course of this Workshop since they do affect
'esearch scientists and their work.



CLIMATOLOGY, AGROC!.TMATOLOGY AND WATER RESOURCES
AVATIABTLITY

L. QUIST

The Institutions which investigated the water availability
In the Tarne Basin corprise the Meteorological Scrvices Departmane,
the Piysics Department of the University of Ghana, the Ghana Water
and Sewerage Corporation and the Water Resources Reszarch Unit., The
first two institutions worked on the citmatolonical and the agro-
climatological aspects of the occurrence of water In the project area
whilst the tatter two carried out assessment of the water as well as
the groundwater regimes of the study area with possible projections

on future water demands and supplies, .
"wo sicniflicant findings that came out from the studies are that:

1. Groundwater exists in sufficient Guantity and in suitable
quality for domest!c purposes and for smal] scale irrigation,

2. The belief that the Sahara fesert Is moving southwards is
non-existent, There Is no evidence that rainfall Is dimini~
shing or that the area Is approaching the situation of a
permanent drought area. what appears as evidence of desertl=~
fication are the land degraded conditions of over-grazing,
deforestacion, bush burning and cultivatior pract!ces arising
out of lack of knowledge and resources to cope with the harsh
conditions brought on by the drv scason and especially the

late arrival of rainfall.

Apart from the usual transport ond sccommodation problems, the
management problems encountered ara mainly twofold. Flrstly, due tothe
varlous time schedules with which particioants oroarammed their visdtes
to the project site, it became difficult to organisec project review
meetings. Participants seldom met to sharc experiences on the project.

Secondly, in order tominimize Cost, recourse was taken to
utilising data existing in or being collected by other water agencies.
This presented some difficulty owr the control of the me thodology
being employed in the collection of some of the hydrological data.
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WORKING GROUP REPORT
POST-HARVEST TECHNOLOGY (PNT)

DETERMINAT I ON OF RESEARCH PRIORITIES IN THS CONTEXT OF NAT| ONAL DEVELOPMENT

The working group on Post-Harvest Food Lossas accepted as its starting
point the fact that prevention of food losses Is high national priority in
ensuring adequate quantities of accentable quality food for internal consump -

tion and for export.

The challenges to the working group, therefore, were to:

1. Identlfy ways and means of defining research priorities In this pro-
blem area;

2. ldentify the prcper role of the CSIR In co-ordinating the essential
research programmes and In ensuring the critical institutional
Tinkages and the condltlons necessary for collaboration among the
institutions; and

3. identify trant!ation mechanisms for turnlng research results Into
Information useful to farmers In combating the food loss problems,

Befinition

The working group adopted a working definition to help echieve the
stated objectives listed above. Post-harvest was defined as all the
processes Involved from the point of harvest to the final consumer.
Post-harvest technology, therefore, Involves all the technologlcal activities
In the process,

Cateqorisation of ?roduce

The merbers realised that the varlous agricultural produce that
were to be considered In post-harvest technolegy had different characteris-
tlcs that made them susceptible tc damage or loss at different rates.
Produce was, therefore, classified according to those that perished
quickly and those that took a longer time. Those that perished quickly
were termed ''perishables" and include vegetables, fruits, roots, tubers,
fish and meat while the others were classed as ‘'cereals and grain
legumes't,

Characterisation of Namage

Agents that causc deterloration and speilage In stored products
were ldentifled as:-

(1) Insects;
{11}  Rodents;
(111} Fungl;
(1v) Other blo~chemical factors and

(v) Blrds
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ugntificntion of Rarage

At the moment the country has no accurate data about the post-

harvest losses in general and more specifically thosc that can be
attributed to the causal agants listed above. Hovever, to be able to

quantify the raspective losses, the working group felt that:

(a) there should be criteria for Judging losses in the post=

harvest process and

(b) a clear definition of what constituted loss,
The group categorised losses into:

(a) total loss;

(b) other losses due to loss in welght;

(¢) nutritional valye;

(d) flavour and colour; and

(¢} concamination.

Loss of flavour, colour and centamination become critical particularly
for export produce. Since there was no reliable information on these
losses, the group realised the need to establish g monitoring system

to find nut the losses due to the agants and the various losses 5t

the various stages of the post-harvest process. This calls for a
system to develop a beseline Information. Hethods employed in the
monitorine system must be standardised. Tne criteria necded to select
the commodities on which priority action was required were itemized as

follows:
(a) national food requircments;
(b) contribution of food to the national economy; and

(c) the availabllity of resources for carrying out the required

research.

Pre-Processing, Frocessina and Preservati on

Pre-processing, processing and preservation are key activities in
the entire post-harvest operations. The working group recoanised that there
are lossas in al} ‘the above operations but tould anot sttribute any
figures to the losses because of lack of information in this area. One
preblem identified by the group was how to develop o mechenism to monitor

the losses as they occur at each stage of operation.

It was also pointed out that In the country as of now, there
was only a limited technology to undertake the above operations, In
say, malize and cassava. However, it was obvious that techrology from
outside the country could be Imported and adapted to sult our conditions
In the country. It also becam: apparent that there existed in the country
the potential for developing the approprlate technologies to carry out

the above processes,
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Quality/Standards of Farm Produce
After some discussions the working group agreed that quality
and standards of any farm produce are influenced by (a) variety
(b) degree of pracessing (c) handling and (d) the produce's suscepti=

bility to biological decterioration,

The working aroup felt the nced to establish minimum standards
aoplicable to cvery stage in the post harvest activities - namely
point of harvest, pre-processing, processing, transportation, distri~

bution, and marketing.

vYerbers also felt that differentiation should be made between
MINIMUM STANDARDS and QUALITY STANDARUS. A system of grading could
then be evolwed. Grading could become a great source of incent!ves
[

for farmers since the grades will have a corresponding discriminatory

pricing mechanism.

The Ministry of Agriculture was identified as the principal
body that sets and enforces standards for agricultural produce,
with the Ghana Standards Ooard assisting In an advisory capacity
and the Food Rescarch Institute and Crops Research Institute providing

the research Support,

C611abGFkatiNg Adendics

Although the Ministry of Agriculture was identified as the body
responsible for setting and enforcing standards for agricultural
producz, members felt work in that area had been neglected. The
group therefore felt the nced for the establishment of an institutional
framework to requlate and co-urdinate activities in the area of

standardization in post-harvest.

The following institutions were identified as collaborators in
the fleld of standardization: Ghana Standards Board, Ministry of
Agriculture, Food Research Institute, Crops Rescarch iInstitute,
Food Science and Mlutrition and Bio-chemistry Departments and GIHOT,,

CSIR will ve expacted to play 2 cosordinating rale.

Packaging and Storage

fne has to diffcrentiate between packing and package. In the
field or the farm most of the processes that occur are packaging.
This involves providing a suitable container into which the material
is put to help ease movement of the c¢omodities. It is Important to
take Into account time of iarvest of the produce in determining the
suitsbie container. Although a World food Programme identified the
various silos and other storage structures and facilities in the country
between 1963 and 1979 it found that they werc under-utilised. The
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working group felt that there was a nced again to make an Inventory of silos
and other storage structures and appraise their current usefulness. It also
came to light that the Ministry of Agricu'ture conduzted an exercise to
ascertaln the storage facilitles available in 1978, The availability of

this report to the group would be an asset.

With regards to storage, the qroup weuld like to make a distinstion

between farm, regicnal and national storage.

THE ROLE OF CSIF In DEVLLOPINA INSTITUTIONAL FRAHEWORK

“embers felt there was the need to know the ornanisations involved
in the collection of statistical data. The post-harvist technology
organisations mentionad were CBS, ISSEK, Faculties of Aariculture
(Univarsity of Shana, Cape Coast, and UST, Kumasi), Centre for Gevelopment,

Studies, CSIR Institutes and Commodity Boards.

There should be 2 levels:
i. Macro lewvel (Interested Ministries and Research instltutes)
l1i. Hicro level (Association of R search Institutes).

The Institutes of the CSIR involved in post-harvest studies wcre
identified as the Food Research Institute and the Crop Research instltute
(Food Storage Section). It was mentioned that there was collahoration of
the section with the Food Research Institute aroup on the same subject.

The Food Research Instltute was reported to nave a storage team
engaged on maize and cassava/yam storage projects. Co-operation between

the sister institutes was recommended.

If CSIR regarded PHT among its research priority areas, it should
mobiilse itself to deal with the problem. This could be done by streng-
thening the staff of the two institutions and by co-ordi ating thelr

activities.

Hention was made of the co-operation of the various Commodlty
Boards (Grains Development Roard, Food Production and Distribution

Corporation).

Strengthening of the Institutes would Involve recrui tment of
adequately trained personnel, Thcre should ve directional training
of ofticers engaged on the work to acquire expertise fn cartaln speclific
areas. There should be mobilisation and orcanisational re-orientation
of manpcwer and leadership to focus attention on PHT as 2 special priority
area, Adequate funds, equipment and other Infrastructure should be glven
to th. institutes mentlcned.

rherz <hould he flrm commitmant of the Institutes to the work,
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EFFECTIVE PRIJSCT M2 IAGEVEYT

Colladorative ‘lecaanism

“emiars f2lt the ~ffice of the Co-ordinator cf tu=s £S1n sheuld be
strengthenec tc carry out Its ce-ordinatlon duties effectively. Tais
could be achievad by dircetion of research nrojscts and assenbling
of interestec personne! in PHT studi=s to discuss projects and to see
hov co-ordination cnuld e cerrled out. Seminars, symposia and
worksihops could Le crjanised tc focus attention on achievements, and

to locate tne gaos that needed to be fillad,

It was recommendad that €513 should be allocated funds and other
resourses to initiate researca in priority areas and to carry out
institutional collavoration. in addition to conventional methods of
subvention, tae €51 snould also hava a teparate fund for such actlvi-

ties.

The group fIdentified Post-Harves: Tzchnology as an area which
demands Immediaie and priority concern of the governmznt, and cylls

unon tie €SI to provide tie leadarship in astadlishing at tne highest
governmental level, a body responsible for co-ordiaating work in

Post-Harvest Technology in Ghana.

Such a body, to be called the "ihana Co-ordinating iroup on Post=

Harvest Tecnnology', would perform these functions.

{a) to Identify crucial arras in Post-Harvest Technology which
require Immediate attention and set up multi-disciplinary
and inter-institutional research jrounss to tackle the

relevant projects;

{b) to co-ordinate the reszarch projects, maintain effective lea-
darship, and ensure tne srovision of adejuate resourcss

for the operations of the research projects; and

{c) to establish thr machinery an¢ mecranisr for transferring tne
tecanology and Innovations in post-harvast technology to user

agencies and to apnraise the feedoack reaularly,

The group did not see tae need for the estanlishment of a new
body. The existing facillties and manpawer could perform tne functions
on elther part time basis or full time for a period, as the raqul rements

and organisation may find suitadlz.



WORKING GROUP REPORT

FOCD_PROBUCTION

DETERMINATION OF PESCANCH PSIORITIES IN THE CONTEXT OF

T OTAL OEVTEOTERT

The task assigned to the croup is to use the experience derived
from the NGSRP to write uo 2 ;ope:zl ior managing o research project

for food production.

Proceecings

The working grouL cgre22d av Gnana hes a fcod production problem.

The food ltems idaner”lcd and classitied are as follows:-

Meat ¢ Cartle, sheép 3cars, pesltry ete.
Flsh : Fresh witar, seawater

Cercals i Malze, rlee millet, corghum etc.
Legures : Beans, covpear, groundnuts etc.

Root crops : Cocoyam, vzm, cassava etc.
Fruit crops : Plantain, benana, oil palm, coconuts etc,

Vegctables : Tcmates;, c~arden 29gs, popper etc.

DETERMINAT IO OF RESEARCH TRIGRITIES IN_THE COMTEXT OF NAT)ONAL DEVELOPHMENT

The working gioup outlined the fellewing criteria for determining
priorities in the production of tiie food ltens.

1. Nutritional vaiue for health purposes;

2. Consumpticn patterns;

:» Potential for improving the vlelds of the food Items, l.e. the
level of techrologizal Inputs, e.g. irrigatior, fertlilizers,

varietal lrprovementsz ete.;
4, How quickly the food Items can e produced;
5. Market value of food itens in specific arcas;
6. Employment opportunities offercd by the project;
7. Unit cost of praluct:ca;
8. Savings In foralen exchange from import-substitution;
9. Export potential for farelan exchange earnings;
10, Complimentarlty und/or substitutability of food items ;

11. Degree of compeiitior, for use ¢ the food ltems 25 Industrial

raw materlal,

THE ROLE OF THE CSIR "M CTTERINAING RESTARCH PRIORITIES

The following wei2 !<angirizd ur the possible combination of the
roles of the CSIR in daturrin!ng criorities for food production:
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To provide and co-ordinate research work along with food produc~
tion agencies and other research bodles using accummulated data
to determine what food items should recelve priority attentlon.

The CSIR should rrovide the necessary and available data along
with cngent arguments to the Government to determine prioritles

In food nroduction,

The effectiweness of the usaer agencies on the management boards
of the institutes of the CSIR should be maximized.

The CSIR should be able to call on all Institutes and those not
under it, as well as other appropriate agencles, to find solutlons

to speciflc problems,

THE PROCESS FOR PROJECT DESIGN AND ACTION PLAN

The working group considered the following process to be followed:

1.

2.

3.

The probliem should be identified and In doing so, the user
agencles should be involved.

Establishment of objectives ~ this involves decislons on ylelds
per unit area, time span, goals to be achieved. Again, user

agencies are to be involved.

Methodolegy to be adopted = thls involves the various approaches,
the disciplines and the Instituticns to be used in solving the

problem,

Required Inputs - these are the human, material and financial
requirements In the ccntext of an overall economic analysls of
the project.

Time schedules - drawing network for Implementing various
activities,

Composition of management team and management control systems.
This calls for specific mechanisms for control and repcrting
as well as pericdic review and evaluation of previous years'

results,

EFFECTIVE PROJECT MANAGEMENT

identification of Instituticnal Framework

1.

Location:= The working group considered It worthwhile that the
project Is located in an arca easily accessible to all project
particlpants.

(1) Organisational structure would Involve the selection of a
project manager, leader or co~ordinator depending upon the
slze and nature of the project,
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(i1) Structuring of relationships of participating institutlons.
(11i) Adcption of a speclific organisational structure for project
implemantation.

(1v) Delegation of authority and definition of responsibilities.

3. Pecruitment of staff.

k. (1) Financial Management - An estimate should be drawn for an

overal] cost of the requirements for the project.

(i1) A specification of budgetary controls and mechanisms, e.g.

Forms/Procedures to be followad,

(i1i) Financlal control systems should be specified, e.g. for

wages, caplital expenditure etc. '

5. [Internal dissemination of information - this aspect of the pro~
Ject shouldbe carefully managed te ensure that staff reports and
meetings serve their pyrpose, and that enough work Information
Is shared to enable the Directorate and Field/Executive staff to

work harmoniously.

Collaborative Mechanisms

1. This becomes important when we do not have certaln requisite
skills and facilities in the project group. Provision in such

Instances should be made for acquirlng such skills,

2. The project management should decide at what time during the
life of the projJect and where to acquire these skifls anc
facilities,

3. For such an exercise, specific protocol and mechanism to
request for the Identified external skills should be established.

4. The use of certain research personnel from other Institutions on
3 temprrary but sufficiently long term basis should be Investigated.

5. The sharing of facilities between Institutions must alsc be

considered,

Translation of Research Results into Practical Application

The working group observed that as of now, research results are

not reaching the food producers.

1. As a remedy, research agencies are advised to find out from user
agencies what the latter consider as problems,

2. Also a training scheme Is required to bridge the gap In knowledge
between the researcher and the food producer.

3. The bridge could be in the form of extension activitles,
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6.

7.

8.

9.

1n
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The gap has been brouglit zbout as a result of the researchers
coming from totally differont institutlons frum those who

provide extenslon services.

The working group Is of the view that extenslon sarvices provi«
ded through the commodity boards could be considered.

The use of demonstration farms should be widely encouraged.
The food producers should be involved In practlcal demonstration.

Feedback from the food producers should be obtalned by resecar-
chers.

Make sure of the supply and availabillty of Inputs In the right
quantlity, quality, time and placs.

!

Adequate Incentlves should be provided for the extenslon officers.

Extension officers should know who to contact for Information
that food producers require but about which the offlcer has
little knewledge.
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WORKING GROUP REPOKT

RURAL INDUSTRY

OBJECTIVES

The working group recognized that rural industry is <losely re-
lated to food production and can intervene to prevent the loss of food
after harvest. The development of rural industries 'is a national pri-
ority of importance to the improvement of rural infrastructure and the
stabilicty of rural populations.

1. Definition: The working group defined rural industry as follows:
the industrial processing of food, plant material, aznd other rural
resources, e.g., clay, rock, and minerals, at production sites of
local scale. It u.so includes local fabrication of tonols and
equipment for food production, using appropriate technology as a
component.

2. Types of project: The group agreed that under rural industry three

types of projects could be considered. Tiese are:

Food processing;

Nonfood agroforestry processing industry (fiber and forest products);

Artisanal industry (pottery, handicrafts, weaving, carving,
iron smelting).

During the discussion it was agreed to focus on palm oil process-
ing in the south and tomato processing in the north. It was also
agreed that some potential participation could be anticipated from
most of the Institutes of CSIR if it were to undertake research in
the processing of palm oil products and tomatoes. For convenience,
we reviewed the names of the constituent institutes:

Anlmal Research Institute
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Building and Road Research Institute
Crop Research Institute

Food Research Institute

Forest Products Research Institute
Herb of Ghana Project

Industrial Research Institute
Institute of Aquatic Biology "
National Atlas Project

01l Palm Research

Scientific Instrumentation Centre
Soil Research Institute

Water Resources Research Unit

1. Determination of Research Priorities in the Context of Nationmal
Development

Criteria: After some discussion it was agreed that the following

criteria should guide the selection of research projects:
(1) The nature of user community; e.g., population size, popula-
tion growth rates, regional priorities, and level of technology;
(i1) The development potential;
(11i) Institutional capability and skills required for the project;
(iv) The nature of the product to be processed - whether new or
existing;
(v) Sources of funds; whether mandated or elective;
(vi) Cost benefit analysis;
(vii) Political considerations;
(viii) Research inventory - past and current research and other research

in Ghana or elsewhere;
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(ix) Problem-solving or mission-oriented research;
(x) Short-term vs. long-term research period.

2. Role of CSIR in Determining Research Priorities

The working group agreed that research priorities should be set by
the National Development Plan and discussed whether CSIR should be
critically involved in the setting of national priorities.

The group agreed that CSIR should, in any event, examine national
development priorities for research implications, and agreed also that
development guidelines should flow from the Government to CSIR, which in
turn would provide general guidelines to the Institutes. It would be
the responsibility of the research staff at the Institute level to trans-—
late the proposals irto research projects. When a final list of project
proposals has been prepared, it should be submitted to the CSIR to estab-
lish coordination. Finally, CSIR could then propose to the Government
how it planned to implement government directives.,

The working group also agreed that, for effective coordination of
resources, CSIR should have some control over the budgetary allocation
of resources. The group also agreed that for effective coordination of
research priorities, CSIR should have some control over the budgetary
requests from the Institutes and should be prepared to defend them.
Success in the budgetary process can become a criterion of overwhelming
importance.

3. The Process for Proiact Design and Action Plan

The group, in discussing the process for project design, agreed
that a good project proposal provides information so that:

a. management can make decisions;
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b. research personnel will have guidelines;

c. success or failure can be evaluated.

The objectives should include the identification of the problem in
terms of national goals. The background information should include the
output expected and literature review as well as the viability of the
project.

It was also agreed that methodology should be considered. On this
issue, certain elements should be considered, including the following:
types of analysis, data collection techniques including processing, in-
stitutional support, and work plan including phasing of work. It should
also include resources needed for research as a basis of the budget.

On the subject of who should be involved in the research design,
the group agreed that the project leader and all members of the research
team, the financial representative, and the ultimate user should be in-
volved in the project design.

An important example was cited concerning the Institute of Industrial
Research on an existing project in the improvement of small--scale iron
smelting. The first step involved consultation with the user community
to determine the indigenous process and continued through the develop-
ment of a new prototype using existing and available resources. Probable
impact of new resource use was also considered.

4, Effective Management

a. Identification of Institutional Framework

The group saw this as boiling down to institutional commitment.

The group identified two major ways through which institutional commitment
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would be ensured, namely:
(1) Involvement of the participating institutions in designing
the project, and
(2) Allocation of funds for disbursement by the institutioms
participating 1n the project.
It was recognized that there are institutional characteristics which
complicate this issue, such as how institutions are supplied.

Management Structure

An effective organizational structure can be created by having a
policy-making board with these members:

- funding agency;

- user;

~ representative of researchers.

The Board should be linked to existing management structures through
& Project Administrator. For the Technical Committee to function ef-
fectively, 1t should:

- be comprehensive;

be self-evaluating/monitoring;

- have built-in flexibility;

- have easy flow of information;

- carry authority.

The Technical Committee will be composed of all sub-project principal
investigators and will deal mainly with technical issues.

b. Collaborative Mechanism

The essential features of a collaborative mechanism are:

- regular quarterly meetings ior participants for the exchange
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of information. Scheduling of meeting will also be dependent
upon structuring of project.

- a site coordinator;

- clear division of research responsibilities to avoid duplica-
tion;

- suitable methods of data collection to ensure meeting all
sub-project requirements aund avoid duplication;

- circulation oi reports to participating institutions re-
searchers;

- periodic dissemination of research information and holding of
seminars.

c. Translation of Research Results into Practical Application

Dissemination will vary according to the nature of the project.
Inplementation will be the responsibility of the initator of the project,
e.8., the Extension Services of the Ministry/Private Sector Contractor.
Other forms of dissemination, such as demonstration projects, may be

appropriate depending on the nature of the project.



WORKING GROUP REPORT
ENERGY
AL LA

DETERMINAT ION 0OF RESEARCH PRIORITIES IN THE CONTEXT OF NATIONAL
DEVELOPMENT

Ghana depends on three main sources of energy, (a) hydroelectric
power, (b) fossil fuel and (c) traditional sources, namely, wood, vegetable
ond animal wastes. Hydroelectric pcwer suppllies 99% of Ghana's total
electrical energy gencrated In Ghana, with the rest coming from diesel
electric plants, This supply will not meat the demand of all sectors of
the economy If they were operating at thelr fyll capaclity. It therefore
becomes necessary to look at other priority areas for future energy deve-
lopment,

Energy Inventsry of fhana

T« Conventional non-renewabla Sources - Foss!l Fuel: Enough of this
has not yet been discovered, and the country spends ovar 303 of
Its foreign exchange eamings on its Inportation,

2, Renewable sources - Hydroelectric power, wood, vegetable and animal

wastes are the tradlitional sources of energy.

As a priority, there must be a re~examination and assessment of both
large and small scale hydro power Sources, and the systematic examination
and analysis of total blemass production and trends In Ghana.

Energz Budget

For a better utllization of enérgy resources in the country, there
myst be a better understanding of the pattern and location of existing
energy consumption, This requires the bullding up of a detailed energy
balance, sectcr by sector, and comparing the energy usage with those of
other countries, i.e, a comparison of unit of consumption per unit of
output with what pertains In other parts of the world, By thls, areas with
8 greater efficiency In the use of energy will be ldentlfied,

Energz Forecast

Examination of avallable techniques, for the forecasting of energy
requirements In other countries, has to be carrled out and a suitable method
evolved for energy forecasting In this country. It Is very Important to
know the enorgy requirements for each sector of the economy, taking Into
conslderation the population growth, agriculture, Industry, transport and
communlication, etc.

By this means, we wil} establish a procedure for energy forecasting for
the country, for example, by taking a Jook at forecasts for economic growth
patterns like household or domestic energy consumption, or the amount of
energy consumed In preducing a ton of aluminium from aluming or In the
prodiction of rice or malze, This will enable us to know the changes in
the growth relationships In our economy. The changes will then be trans-
lated Into encrgy requirements, In terms of requirements per unit of output.

49
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Conservation of Enerqy

In considering increasing aefficlency of energy utllizaflon and the
reduction of consumption where possible, it myst be reallzed that under-
utilization of manufacturing capacity Is wastefuyl of anergy. For example,
the amount of pcwer required to turn a set of Jooms to produce 100 rolls
of textlle Is the same If output Is increased to 500 rolls, due to the

Interlocking system of operation,
Efforts to ldentify savings of energy in this arca should be undertaken,

Alternative Sources cof Energy

Alternative scurces of energy available to Ghana are solar, nuclear,
wind, fossll fuel and others. There is the need to make a real assessmant

of the potential of each of these resources for future ceveloprment,

Energy Ccaversion Processes

lydropawer: There is the need to explore technologies for generating
small scale hydropower from micro-sources.

Blomass conversicn

(1) pirect fire: A lot of energy can be generated from biomass,
especially for cmall ryral communities. Such energy could be
derived from direct flres, e.g. for cooking or for converting
other matarial through Intermediates Into electricity, Priority
research areas should look into the design of efficient devices.

(2) Physlicochem! cal conversion, !.e, Pyrolysis - production of charcoal
and liquid fuel.

(3) Biochemical conversion, e,g. production of alcohol, blogas.,

ROLE OF CSIR IN DETERMINING RESEARCH PRIORITIES

(1) The csSiR, In collaboration with cther relevant instltutions and
agencles In the light of these proceedings, should assess the energy
requirements of the country to establish an accurate data base for

energy studles,

(2) The csig, being the national sclence and technology and research
Instltution, should, as a first step, study and enalyse critically,
the report of the national energy rcsources committee so as tn
make pelicy and priority research recomnendations to the government

for action,

(3) The csiR should take a leadership role in establishing a research
mechanism for carrying out any approved cnergy priorlty rescarch
studles.

THE PROCESS FOR PROJECT DESIGN AND ACTION PLAN

(a) Glve cutalled Justification of the projJect, This should be consi=-
dered In the light of national sccio-economic development pilan,
l.e. the broad objectives,
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(b) Write down the terms of reference and the Inter-relationship

between the various pleces of the project.

(c) Clear definition of individual pProject components and linkages
be tween project/sub-project components, including Inputs ang

outputs.

() Methodolegy - All aspects of Implementation - Information, results,
follow up and evaluation should be clearly defined,

EFFECTIVE PROJECT MANAGEMENT

The approach should be inter~disciplinary, There is a difference
between inter~disclplinary and multi-disciplinary research. It is not just
the use of varioys disciplines working on the same project, but perhaps '
working separately, Inter-disciplinary work emphasizes integration/synthesis;
It Is often organised with a core team representing a number of disciplines,
and charged with a JOINT respensibility, Authorship of the work Is joint,
and the team succeeds or falls as @ group. This requires that the core
team emphasizes the synthesis/integration from the star. A separate effort
myy be made to draw from among one or a few other disciplines (e.g. the
biomass assessment done by foresters or agricultural sclentists), But
emphasis must be placad on the integration of the varlous contributions to
the information (e.q. Joint biomass assessment) necessary to analyse the
blomass conversion. Consequently, the core team must first concentrate on
the Inter-relations between the varlous component activities. The systems

approach will prove useful In this management process.

This approach requires that the core team members often Interact at
the peripheries of their professional expertise and experience = learning

from one another.

As information develops and continuous integration |s pursued, the
relative priority of varicus components may change. Consequen‘.ly, the
emphasis on a particular disciplinary effort may also change, The project
plan must je flexible to allow changes in the relat]ve impaortance of Its
compenents. With this arrangemsnt the hecessary professional interpersonal
and Institutional changes that become Necessary are facllitated as mutual
understanding Increases. The supporting budgetary and Institutional
authority must be nade avallable,

ldentification of institutional Framework

1. A central body for preject co~ardination with authorl ty
and responsibiilty,

2, Research Instltutions that should carry cut the project.

3. The Hinlstry of Lands, Natural Resources, Fuel and Power,
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Collaborative HMechanism

1.

2.

Therza shculd be a central management bedy,

There shculd be an overall co-ordinator to see to the day-to-day

running of the project.
There should be team leaders znd supporting research personnel,

There must be full institutional commi tment/contract or under=~
taking for use of institutional facilities and for release of

research personnel,

Periodic repcrting, monltoring and evaluation, Integration of
projects/sub~projects and hnlding of periodic seminars during
the project life, and exposure of participants in the project to

other project components.

Jranslation of Research Results Into Practical Application

‘l
2,

3

Technical evaluation of the results.

Injection of the research results into the natlonal planning

process.

Use of extension services,



DIGCUSSION OF WORKING GROUP REPORTS

CHATIRMAN: DR. MARY E. CARTER

It vas recarked that a gop existed between research results and their

inplementetion, The Government, which is ultipately rosponsible for

the implementation of results, dees not clearly define its priorities.
Consequently resoarch problems selected by Institutes may not
necessarily correspend with those of interest to governzent. It was
therefore agroed that Govermment needs to develop a well laid

science and technology as well as socio-aconamic plan to direct the
work of the acientists.

It was pointed cut that the report froo the Post-Harvest Working
Group, made no refersnce to any perticular crep but dwelt on agricultural
crops generally probably due to the fuct that one of the major problews in
the country is the availability of food. The ceatributor belisved that
tree crops wore egually ioportant and pointed out that much of the
nationa timber ie left to rot in the forests dus to poor transporting
and inadequate timber processing facilities,

The attention of the Chairmen for the group on energy wes drawn to
the fact that towards the latter part of 1979 the daily papers reported that
there had been a diacovery of Uranium at the Kwahu~Tafo aroa and that

80 far this roport hrs not baen refuted. The roup Chairnan tren replied
that hie report wea based on the publication by the Dirsctor of Gaclogicenl
Surveys vhich made no mention of Uraniun deposit in the country.

It wvae pointed cut to tho Chairman of the Fnergy Group that it
was incorrect to otate that thoro was mo forcast of national enorgy
requirenents. This is being dwve by the Electrical Energy Coomission
and GHAIP Company for electrical power and crude oil respectively,

The Chaimmen repeated his conviction that no comprehensive .torecasting was
done in terms of requirezent per wunit cong'aptien.

A participant scught clarificstion of the role cof the USIR with
regard to relating sc ¢ntific research to naticnal development plens and
advising Government accordingly.

- acting Exocutive Cheirmen confirmed that ths CSIR had the
mandate to examine what should be done by way of research and advise
Government. How effectively this was dome and how seriously
Government accepted advice however was & cuopletely different isaue.

He invited contributions from CSIR institute Directors present.

In his contribution, the Director of ths Institute of wquetic
Biology stated that thore were usor égancy reproaentatives on Management
Boards of CSIR lnbtitutes. He pointed out that thuro was a problem
of interchange of idoas. For example, ha wondered how infcrmation
ever reached the C3IR from the Miniastry of Economic Planning requesting

advice on, say, mothods of cultivetion, procasoing, otc. of say

ginger before asking farmers to cultivate it.
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The Chaiman for the session then invited the CSIR employees
to express views on how this situation could be impraoved.

In responso, the Director of tho Soils Research Institute made
the remark that communication between the researcher and farmer is
not straight forwerd. He cited an instance whon, on ane occasicn, he
wrote a paper which the press, in an cditorial made havoc of. He pointed
out thzt the CSIR had extension and dem-nstration farms which if put to proper
use would aid farmers to increase their yield.

a contributor thought that financial support had been wrongly
directed in the country. Most loans meant for farmers had gone to
people who hed influsnce in the banks, or who were already established
in industry, while the real farmers remained unattended.

4 menber of staff of CSIR stated that the top executives of
the CSIR tend to be over. ided with othcr matters that do not relate
to management. This, has adversely affected the efficient management
of he CSIR. He, for instance, wondered how Management Boards of
the CSIR were appointed and suggested that the CoIR should endeavour
to select competent wembers for the Managemsnt Boards of the
Institutes instead of pointing accusing fingers at other institutions.

a contributor from GIMP. stressed that in the presentation of
all the pepors, those aspects of leadership and menagement were not
sufficiently emptasised, playing down the vital role of accountability
in research menagement and co-ordination. He also thought that the
Director of Soils Research Institute, whose publication had been
distOrted by the Press could have done same thing about it by
educating the editor concerned.

A participant said same commissions of onquiry had found it
necessary to discuss the CSIR. He requested that reports of such
comissions should bec studied anc the effort made to implement the
importent recommendations.

The Director of Food Research Institute agreed with the view
that the CSIR did in fact have the mendate to advise government on
all scientific matterss But this appears to be just on paper. What
is neceded is the active Znvolvement in carrying out these functions.
She concluded that the entire CSIR nceds to be activated.

4 contributor suggested that the organization and management
of similar institutions abroad should be studied for the benofit of
improving that of the CSIR.

It was obsorved that the (SIR had undorgone ruystructuring and was

likely to go furthsr. Howevor the contributor folt that what was more
important is the orgmnization and butter co-ordination rather than
mero rearrangenent of the sawe peoplo. Good leaderthip was equally

important.
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The need for effective co-ordination between the CIIR and other
arencies like the iMinistry of Agriculture was stressed,.it was felt
that people who represent user agencies on the lManagement Boards of
the ZZIR have a parrow perspective of the implementatian of research
results. It was therefore sugcested that whenever a programme was
proposed, a copy should be sent to user agencies for comaents

as well, in order to determine their utility for the user agencies.



DISCUSSION AND IMPLEMENTATION OF NGSRP
CHAIRMAN: H.K. QUARTLY-PAPAFID

The Chairman of PMG opened the discussion by pointing out that only
one aspect of the project had already been discussed, that Is, the need
to strengthen the capabllities of the science community. In examining
the management aspects of the project, interest in co-operation as a
means to finding solutions to research problems had been rekindled.
Those scientists who weir not Involved In the project have also
realised this need.

The next polnt for discussion is the causas of land degredation In
the project arza, its Impact on the people and how well to control the
major aspects of the problem.

The important resources concerned in the project are are:

1. Land

2, Water

3. \Vegetation

k., Human, (a resource which is central to the whole envi ron=

ment)

In dealing with chapter 6 of the NGSRP recormendations, it Is
evident that the report had not only ldentified certain research
areas, but also made reference to findings in other areas where
research is needed to provide more data on areas with similar ecolo=

gical conditions,
LAND RESOURCES

Most of the findings Identified erosion as being the major pro-
blem in the project area. With land resources, the major problem
of erosion is aggravated by other factors |ike overgrazing,
deforestation, rainfall and loss In soil fertillty, leading to other
problems 1ike low productivity, and reduction in fallow period with
Indirect effects on population density.

With the growth in population, farmers expand the acreages thus
reducing the land for grazing. Cattle cvergraze leading to exposure
of land under cultivation, hence land for grazing Is reduced leading to
overgrazing. This leaves the land at the mercy of the weather
resulting In loss In fertillty. Farmers have appreclated this
problem and have tried to control It by using contours, compound
manure, and fertllizers. Some of the problems sti)l persist and
scientists must try to find sofutions to them,

The observation was made that burning was a major causative
factor to land degradation in that we could trace the advance of
degradation from what used to be bush fallow to a savannah grassland.
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Effects of burning not only reduces vegetation but vegctation structures
show effect of fire on vulk density, with attendant adverse affects on
the nutriticnal status of the pasture on the sit:. This generally leads
to reduction in production, migration (loss) of pecple etc. Burning is
not the cnly cause cf land erosion, It Is however a cheap means for

land clearing but its use should be enntrolled.
WATER PESOURCES

The major factor affecting water availability 1s rainfall. Rivers
cannot flow when there Is no adequate rainfall, Technology had shown
how both surface and underground water can be found for domestlc and
Irrigation purpose. These sources have some disadvantages which

Include:

1. Wells - if the rate of depletion of water from wells is not
moni tored, Inhabitants are adversely affected.

2. If the water points are not well regulated health problems
may arise due to contamination. Schistosomiasis, gulnea
worm and other water borne discases constitute the maln
health hazards.

3. Sedimentation also takes place and contributes to these
hazards. If the structure Is not well constructed and
covered, water will evaporate or can easlly be contaminated

giving rise to other problems.
The advantages, however, far out-weigh the disadvantages.

A comment was made that care shoyld be taken in the choice of
systems and amounts of water used for irrigation, for example in
the Upper Region there are not many good sites for water, evapora-
tion is Intense and sedimentation constitutes a problem. ‘“hen
subterranean sources are found, some water becomes avallable for
irrigation to a limited extent.

Traditional walls are shallow up to 6 m deep which is easlly
contaminated especially during heawy rains; and during the dry
season, the water level drops and the wells dry up. |t was also
explained that the bore holes drilled by CIDA are a bit shallow
and should, therefore, be Investigated In future. They are made wp
to 30 m deep and In crystallina formations, they can go as far as 60 m
deep before water is reached. More research |s required in this
area.

It was flnally said that the souttward movement of the desert
85 a result of drought is non-existerc from the point of view of water
availability, This southward encroachment is only enhanced by culti-
vation practices such as burning and other land practices, as well
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as delay or variability of thz rainy season.

A point was also made to the effact that drought cannot be deter~
mined on the basis of rainfall index but rather bad cultivation
practices are known to lead to land degradation and the on-set of

drought.
VEGETATION RESOURCES

Factors that raduce vegetation are mainly animal and human. Animals
overgraze and thereby suppress the growth of grass, and humans fell the
trees and make permanent constructions like roads, buildings, ete. In
such cases, the destruction exceeds the renewal process. Experiments
have identifled tree species which cen survive in cartain areas and
these must be encouraged to grow in those areas.

An observation was made that other numerous problems also affect
the water holding capacity of the soil, and forestry is not that suffi-
ciently developed through linking vegetation, water, etc. and this
should be looked at. |f greater emphasis is placed on agro-forestry,
the problems llke control of erosion, irrigation and other areas
which can be Integrated with agriculture and water resources will
glve a greater pay off. The central role of restoring the ecolngy of
the reglon Is very crucial. Agro-forestry has been carried out on a
limi ted scale in Ghana by the Forestry Department but not as an issue
for research. The need, was expressed, for the integration of forestry,
agriculture, animal husbandry, water, etc. In the Tamne basin,
Missionar!es were found olanting trces and there is, thercfore, the
Need to have a combined effort to improve the area.

BURNING

It was found that with regard to burning, 1t is better to start
early and not late In the dry season a . =ha case in the Northern
and Upper Reglons. |t was pointed out that man Is not the only cause
of burning but It can be caused by lightning In which case, It
cannot be controlled. It Is best, It was observed, not to burn at all.

RECOMMENDAT! ONS

The following points were made about what the Government could do
to help the communication In the area.

(1) Extensive adult education and extension programmes should
be embarked upon to reach the farmer on the proper use of
research findings, The fact that about 85% of the population
is I1literate must be taken into account in this exercise.

(2) 1t was found that 75 per cent of the people were healthy
even though they lacked medlcal facillties, Health facilities
were therefore needed In the area.
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(3) Communication, transport and roads should be improved.
" uRADEP is doing something (abcut communication) by

encouraging the use of radios.
(%) Storage ang marketing faclilities also nced improvement.

(5) Farmers should be organised to make usc of certain

improved farm inputs,

1t was also suggested that the CSIR should take note of the

following areas which require further research.
(a8) Pasturec Improvement studies.
(b) The continued appllication of remote sensing techniques.
(e) Study and selection of tree species suited to the area.
(d) Burning sub-project should be continued.
(e) Water-borne diseases should be further studied.

(f) Soil erosion = the main cause established shoyld be
mon | tored.

(9) Food production - storage losses should be checked.
(h) HMigraticn problems.

(i) Ground water movement should be monitored and other water

resources explored.

LIVESTOCK MANAGEMENT AND "RODUCTI ON

't wes noted that () range management and (b) discase control
should be studied,

Under Forestry, subjects discussed included (a) ecology
(b) erosion and (c) fuel,

A suggestion was made that arbor days shoyld be encouraged In
schools.

The need to improve marketing, storage and the provision eof
other Infrastructure vhich would help the farmer was stressed.

The CSIR was requested to submit a report on the Workshop for
appropriate actlon.
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CONCLUSIOMS AMD RECOMMIIDAT I ONS

Criteria for the fetermination of 2osearch Prioritias in the

Context of Mational Nevalonmant

1.

The nature of user community - the usar as government or as

a memer of the community;

2, Thz develooment potential - manpower, natural resources;

3. Institutiona) canaoility and skills;

4, The noture of the product or process; whether they are
existing or new, and the level of tachnological inputs
requi red;

5. The source of funds, whethar mandated or electi ve;

8. Social cost/benefit analysis in:.uding employment generation,
health promotion, encrgy conservation and general standard of
livina;

7. The type of research required - problem solving or basic;

8. FEstimated duration = short, medium or tong term.

The CSiR's Role in the Metermination of these Priorities

t. Resource Inventorying;

2. A repository of all} necessary data and information from
within ond other sources;

3. The maximisation of the effectiveness of co-operating user
agencies at both agency and institutional levels;

4. Assertion of leadershin role in estabdlishing the research
mechanism for carrying out research priorities;

5. Control of budnetary allocation for resgarch and the creatlon
of a central fund for other speciflic priority research projects;

6. Effective interaction batween Itself, the nqovernment, other
research institutions and user agencies Including the private
sector.

The Process for Project Nesign and Action P1an

1. Clear identification of problem with clearly deflned objectives;

2. The cholce of m2thodolony to be adopted should involve

varlous approaches, disciplines and Institutions to ba used
to solve thn problem,
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Clear identification of individual comyonents and definition
linkages b2tween projects and thelr sub-projects;

A rlear statement on Inputs, outputs and time schoedules.
Composition of manyaement team and definition of management
control and renulatory systems including specific mechanisms
for reporting periodic reviews 2nd evaluation of projact

objectives,

Effective Project Yonagement

Inter-disciplinary or multi-disciplinary organization of

research Is fundamentally more effective In the managoment and

execution of research.

(1)

(if)

ldentification of Institutional Framework

1. ldentification of apnropriate institution and the setting
up of a central body for nroject co-ordination, analysis
and evaluation with clearly defined authority and respon-

sibility for project implementation,

2. Facilities should be provided for the execution of

research projects.

3. Effective financial management syster and procedures
should be drawn up for the allocation, acquisition,
utllization, recording and accountabillity of all

financial resources required for project.

Collaboration Mechanlisms

1. Metermination of skills and facilities not available

to the management of the project.

2. Location of such skills and facilities, ond a decision

on when they are required.

3. Specific protocols and mechanisms to request for the
Identified axternal skills and facilities should be
established,

L. The full institutional commitment, contract or

undertaking must be securnd.

5. Perlodic reporting, monitoring, meetings, reviews
and evaluation during the life-time of project, and
exposure of participants to other project components
for a better anpreciation of project objectives must

be nursued.
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(iti) Translation of Reseorch Result inte Practical Application

1. The apprepriate liaison should be cstablished between
research and user agencies to producc the suitable

material applicable In the solution of the probtem,

2, founterpart extensicn establishment should be created
in the research ornanisations to maintain constant

linkage with user agencies.

J. Effective training or orientation schemes should be
organised in both the research institutions and user

agencies for all levels of personnel.

4, Thd translarion of research results into useable forms.



APPENDIY A

PROGRAMME

JORKSHOP 0% PESEAPCY MAMNAGEMEMT FAR DEVELQOPMENT
PLENYING

24TH-28TH MARCH, 1980

PLACE : CONTINENTAL HOTEL, ACCRA
FRIDAY, MARCH 21, 1580

= Arrival of U.S. Particlipants 3t Kotoka International

Alrport.
SUNDAY, =~  MARCH 23, 1960

Tolt:

]
<

Bank of Ghana Cattle Ranch,
Shai Hills,

University of Ghana Agricultural Research Station,

Kpong.,
Pkosombo
HONDAY, MARCH 24, 1980
HRS. 08.00 - SRegistration of Participants

DPENING SESSION

Chairman = Executive Chairman of CSIR
03.00 - Opening Remarks by Chalrman
~ Address by the Vice-President,
H.E. Dr. J.W.S. de Graft-Johnson
- Address by the Minister for Industries, Science
§ Technology, Hon. Mr. Vincent Bulla
- Address by the Minister for Lands, Natural
Resources, Fuel & Powcr, Hon, Nr. George Benneh
= Remarks by the U.S. Ambassador to Ghana
H.E. Mr. Thomas Smith
10,30 - Break/Refreshments

FIRST PLENARY SESSION
Chal rman Leadar of NAS Team

HRS. 11.00 - Briefing on Rackground, Planninn, and Management
N.G.S.R,P, by Chalrman of Project Management Group
12.30 - Working Lunch
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MONDAY, MARCH 24, 1982

14,00
15.30

16. 30
17.30
18.30

TUESDAY, MARCH

HRS, 08.30
10.30
11.00
12.30

Chai rman

HRS. 14.00
16.00

17.30

WEDNESDAY,

Chal rman
HRS. 08.00

03.30
10.90

Chairman
HRS, 10.30

Chal rman
HRS, 16.00
17.30

Briefing Yy Principal Investigators (NGSRP)

General Discussion of Working Procedures

and Formation of Wcrking Groups
Working Group Meeting
Close

Cocktails
25, 1980

Working Group Meeting
Coffee Braak
WYorking Group Meeting
Working Lunch

Working Group Meeting
Preparation of Final Reports by Working
Groups.

Close

HARCH 26, 1980

SECOND PLENARY SESSIMN

2 member of NAS Team

" Discussion of Final Peports:

fontents § Format
Preparation and Production of Final Report
Coffee Break

THIRN PLENARY SESSION
Chairman of the Projiect Management Group
Discussion and Implementation of NGSRP
{Preparation and Production of Final Report proceeds)

LUNCH
FINAL SESSION

Joint Leaders
Adoption of Peport - Conclusion
Closing Session

THURSDAY, MARCH 27, 1980

HRS. 08,129
FRIDAY,

HRS, 08,30

Visit to Kusi/Kade 0il Palm Research Station

MARCH 28, 1980

Visit to focoa Research Institute, Tafo



APPENDIX B

LIST OF PARTICIPANTS

GUEST SPEAKERS

. His Excellency, br. J.V.5. de Graft-Johnson,
Vice~President of Ghana.

2. The Hon. Mr. Thomas Smith,
United States Ambassador to Ghana.

3. The Hon. Mr. Vincent 8ulla,
Minister tor Industries, Sciznce and Technology.

4. The Hon. Or, George Benneh,
Hinister for Lands, Natural Resources, Fuel and Power

5. Dr. AN, Tackie,
Executive Chairman, CSIR.

6. Dr. E.N, Offori,
Ag. Executive Chairman, CSIR.

NITIONAL ACADEMY OF SCIENCES (U.5.) PAMELISTS

7. Dr. Bill €., wright,
Director, African and Middle Eastern Programmes,
International Agricyltural Develonment Service,
Rockefeller Foundation, New York, N.Y. - (Chalrman,

Y.5. Panei).

8. Nr. Edward s. Ayensuy,
Director, 0Office of Biological Consarvation,
Smi thsonian Institution, Washington, 0.C.

9. Dr. Mary E, Carter,
Director, Southern Regional Research Laboratory,
U.S, Penartment of Agriculture, tiew Orleaas, Louislans.

10.  Dr. Russell J. lelucia,
President, META Systems, Inc., Cambridge, Massachusetts.

. or. Priscilla c. Reinning,
Nirector, Project on Desercification, American
Assoclation for the Advancement of Science, Washington, 0.C.

12, or. T, Kelley white,
Acting Nirector, International Progr amees in Agriculture,
Department of Agricultural Economics, Purdue University,
West Lafayette, Indiana.

13, dr. Victor Rabinowitch,
Blrector, Doard on Sclence ¢ Technology for International
Development, Yational Academy of Sciences,‘Uasbin;ton. 0.C.
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14, 0Or. M.C.C. McDonald Dow,

Oeputy Director, Board on Science & Technology for

Internationa) Sevalopment, National Acadesy of Sciences,
Washington, 0.C.



15. Cocoa Research Institute, Tafo

16.  Council for Scientific 6 Industrial

GHANMNIAN INSTITUTIONS
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Rescarch

I,

v,

VI,

vit,

vitt,

Animal Research Institute

Bullding £ Road Research institute

Crop Research Institute, Kwadaso

Food Research Institute

Forest Products Reszarch Institute

Industrial Research Institute

institute of Aquatic Biology

NIt Palm Research Centre, Kade

Dr. Yaw Ahenkorah,
Chief Resecarch Officer

Dr. E.W. Agudu,
Senior Research Officer

Mr. R.P. Srivastava,
Rescarch Nfficer

Mr. Y.0. Amankwatla,
Principal Resecarch Officer

Or. G.K.A. Guahin,
Sntomologist

Or. Y.A. Dusdu,
Entomologist

Mr. A, Ofosu,
Senior Research Officer

Mr. K.K. Ayeson,
Senior Rescarch Officer

Dr. P.A. Kuranchie,
Research Offlcer

Mr. B.L. Lartey,
Principal Research Officer

Hr. Cudjoe Tsegah,
Assistant Research Officer

Mr. S.P.K. 3ritwum,
Principal Research Offlcer

Hr. J. Brookman-Amissah,
Senior Research Offlcer

Mrs. A. moako-Mensah,
Research Ifficer

Hr. D.S. Ayertey,
Research 0fflcer

Yr. Sylvanus A. Dogbe,
Research Offlicer

Or. A.E. Kpekata,
Senlor Rescarch O0fflicer

0r. &.%X. Prah,
Senior Research Offlcer

Dr. J.8. Wonkyi=-Appiah
Senlor Rescarch Offlicer
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X,

xt.
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Secretariat

Soll Research Institute, Kwadaso

Water Resources Rescarch Institute

Mr, J.T.u.9D. Acquah,
Sepior Assistant Secretary

Mr, A. Adu,
Deputy Secretary

Mr. J.E.M. Bartels,
Scientific Co-ordinator

Or. Robert Podoo,
Sccretary (PAG)

Dr. A.M. Goka,
Industrial Technologist (PAG)

Mrs., lena Xersah,
Senior Information Officer

Mr. £.Y. Syante,
Principal SAmicistrative
Assistant (PAG)

Hr, Y.V, SLiltev,
Assistznt Scientific
Informezicn Afficer

Mrs. E. Cdartei-Laryea,
Co-ordinator (#CSRP)

Mrs, Gurbcrs Oddoye,
Documzr.tation/Information
Officer

Ar. £.9. Zffori,
Acting Erocutive Chairman

Mr. N.K. Cpore=-Sem,
Senior Informaticn Officer

Mr., J. Owusu Yaw
Assistant Scientific
tnformstion Officer

4r. E.N.X. Udzu,
Research Officer

Mr. J.A. Villars,
Librarian

Mr. Mensch fonsu,
Research Cfflcer

Dr. H.9. Oteng,
Direct~r

Mr. Nii Boi aAyibotele,
Director

Mr., W.N, Skutu,
Researin dfficer (Hydrologist)

Mr. L. Quist.
Principal Rosearch Officer



19.

20,

21,

22,

23,

2&0

25,

26,

27-

28.

29,

31.
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Environmental Protection Counci}

Fisheries Research Unit

Ghana Institute of Management and
Public Administration (GIMPA)

Ghana Export Promotion Council
Ghana industrial Holding Corporation

Institute of Statistical, Soclal and
Economic Research (ISSER)

Irrigation Development Authority
Land Administration Rescarch Centre,

UST, Kumasi

Management Development and
Productivity Institute (MOPI)

Management Services Oivision, State
House

Manufacturers Research & Technical
Services Centre

Meteorological Services Department

Ministry of Health
Ministry of Industries
Research Library on African Affairs

Starkist International, Tema

Mr, R. Abrokwa-Ampadu,
Senior ¥2saarch Offlcer

Miss R.R. Anang,

Senior Fisharies Research

Officer.

Jr. Kofl Ankomah,
Senior Lacturer

Mr. R.K.0. Djan,
Deputy Director

Mr. B.C. Eghan,
Lacturer

Mr. J.E. Hagan,
Senior Lecturer

Hr. William Yorgbuiga,

Asslistant Researcn Officer

Mr. Joseph G.K, Mensah,
Chief Engineer

Mr. A.H. Seini,
Research fellow

Mr. H.K. Quartey-Papafio,
Chief Exccutive

Hr. S.C. Amissah,
Di rector

Mr. F.A. Agbotse,
Management Consultant

Mr. George K. Andoh,
Hanagement Consultant

Mr. E.A. Cofie,
Hanagement Consultant

Mr. T.R.B. Arthur

Mr, F.S. Okwaning,
Director

Mr. 5.E. Tandoh,
Deputy Director

Mr. A.K.E, Ussher,
Principal Mnteorologist

Dr. E.C. Harbell,
Medical Practitioner

Mr. N.0. Adu-Danso,
Senior Civ.1 Servant

Nr. AN, de leer,
Librarian ’

Or. Eric Kwei,
Senior Project Manager
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33. State Enterprises Commission = Miss Elizabeth Aye,
Economics Officer

= Mr. E.L, Bartels,
Secretary

34, tniversity of Cape Coast,
Centre for Pevelopment Studies = 0Or. E. Amonoo,
Acting Nirector

= MNr. John Micah,
Research Fellow

35, University of Ghana, Legon = Mr. Felix Fiadjoe,
Lecturer
i« Agricultural Research Station, = Mr. ¥, Amoning-Kwarteng,
Kpongq Research Offlcer

= Mr. E£.0. Darkwa,
Rescarch Officer

tl. Faculty of Agriculture, Legon = Dr. F.K. Fianu,
Lecturer

- Mr. EOF!GO mta.
Research Fellow

3. Unlversity of Sclenca and Technology, Mr. 5.0. Bamo,

(UST) Kumas| Lecturer
37. USAID Misslon, Ghana = MHr. John Cooper,
Chief, Office of Sclence §
Technology
38. USAID Mission, lvory-Coast = Ms Vernita Fort,

Ecologist
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Q3SERVERS

"« Amoana Industries Limi ted

2, Counell for Scientifle & Industrial
Research

v,

vi,

Animal Research Institute

Food Research instltute

Industrial Resaareh Institute

Institute of Aquatic 8lology

Sclentlfic Instrv-gntation Centre

Water Resources Research Unit

3. Ghana Academy of Arts and Scliences

4. Ghana Standards Board

5. Department of Agrleulture

6. Ghana Institute of Hanagemant and
Public Administration (GImPA)

7. Meteorological Services Department

8. HMinistry of Industry

9. Office of the Vice=President

10. Princaton University, U.S.a,

Mr..S.A. Dentu,
Secretary/Director

Or. B.L. Nutor,
Senior Research Officer

Mr. Dabrah Sapong
Senior Rescareh Officer

Mrs. J. Maud Kordylas,
P rector

Mr.o W.A, Atubea,
fesearch O7flecer

Dr. M.N.3. Ayiku,
Acting Director

r. M.A., Odei,
Director

Mr, E.Y, Addo,
Chief Technician

Mr. G.A. Xofi,
Technical Officer

r. P, Gy2n-Boakye,
Research Assistant

Mr. Y. Opoky-ankomah

Assistant Rescarch Officer

Miss Angeline Laryca,
Administrative Secretary

Dr. G.Y, Ahlijah,

Principal Scientifie Officer

Mr. K. Ulllians-Saffoe.
Nrector

Mr. K.A., Man:el,
Secretary

Mr. N.A. Gbeckor-Kove,
Director

Mr. Marce) P. Brosseau,
CInA Adviser

Mr. A. Eboe=Arthyr,
Economist

Mrs. Hannah G. Woanyah,
Counterpart CIDA Advisar

Mr. J.90. Eshun

Professor Willlam Bonini
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12,

State Enterprises Commission

Usald Mission, Ghana
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Nr. G.K.A. Abedi,
Head of Finance

Mr, irvin D. Coker,
Director

Mr. Gerald G. Graf,
Programme Officer

Mr. Samel T. Scott,
Capital Dev. Officer

Mr. David Levintow,
nssistant Director

Mr. Jim Washington,
HRD Officer

Mr., Michael S. Zak,
Programme Officer
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PIST-HARVEST TECH.IILAGY

Y. Kofi "“nkomah = Ghana institute of Managerent
& Pudblic *dministration, Sreenhill
Z. E. S. iyensu - Smithsonian Institution (US=“AS)
3. 4. Adu - Secretariat (CSIR)
4, 3.K.A. Juahin* - Crop fesearch Institute, (CSIR)
5. £. 2. Cofle = 'anagement Development and Producti-
vity Instlitute, Pccra
5. E. 2. Darkwa = University of 5Shana Agric. Research
Station, Xpong '
7. A. N. de Heer = Research Library on African Affairs,
Accra
8. K.X. Eyeson -~  Food Research Institute (CSIR)
3. Felix Fladjost = Faculty of agric.,, University of Shana
10. S5.L. Lartey -~ Food Research Institute (€SIR)
17. E.C. tarbell = Ministry of Health, Accra
12, Y. V. Jkutu - ‘Jater %esources lesearch tnit (C51R)
13. A, Ofosu = Crop Pesecarch Institute (CSIR)
14, £.9. nffori - Secretariat (CSIR)
15. E. Odartel~Laryea {Mrs) - Secretariat (CSIR)
16, V.M. Oblitey - Secretarlat (CSIR)
17. V. Rabinowitch = 39sTiD (Us-vas)
18. A. H. Seinl = Institute of Social Statistics &
Economic lesearch, University of
Ghana
1S, R.P. Srlvastava = JullZing 5 Poad Research Institute,
(cs12)
20. Cudjoe Tsegah = Food Rescarch Instltute (C5IR)
2l. H.,K. Quartey-Papafio = Irrigation Nev. Autherlty, Accra
* Chal rman

+ Rapporteur
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APPENDIX D-1

OERNING ADDRTSS BY PRQFESSNR A o JACKIE, LXECUTIVE CHajRuay OF
Y THE COUNCIL FOR SCIENTIFIC AND INDUSTRIAL RESEARCH, GHANA

-

Your Excellencies, Yistingul sied Guests, Ladies and Gentlemen,
It is both my privilege and very nieasant duty, as Exccutive Chairman
of the Counci) for Scientific and Industrial Research, (CSIR) to
welcome you to this vorkshop on Resaarch Management for Deve iopment
Planning. The C5IR, as you arc aware, is hosting and co-sponsoring
thls Workshop on Researcn Management for Devzlopment Planning jointly

with the Unitey States National Academy of Sciences (US-NAS).

I wish, at this Stage, to exprass my profound gratitude to the
Vica-President, dr, J.W.S, de Graft-Johnson, for honouring our Invitation
to this opening session, Incidentally, he is not new to us in the
Scientific community, nor to our collaborative Sclentific endeavours wlth
the US-NAS. He has come to renew his ties with his former colleagues
and to reassure us of his continued interest In the progress of science

and technology for the development of this country.

It Is also my pleasure to extend a hearty welcome to our Minister
for Industries, Science and Technology, Mr. Vincent Bulla, who is
directly responsible for the affairs of the CSIR, Honourable Hinister,
as this Is your first formal centact with the CSIR, this Workshop affords
us the opportunity to acquaint you with som: of the demands that this
change of science administration will creaie, and the capabilities

avallable in this institution to Support your new Ministry.

The Minister for Lands, Matuyral fesources, Fuel and Power,
Dr. George 3enneh, is here in a dual cepacity. He has, from the beginning
of the Northeast Ghana Savannah Rescarch Projact (NGSRP) = which is to
sérve as case study for this "Jorkshop =~ contributed tremendously to the
Success of the project. First, in the collection and collation of the
basic data for the study, and subscquently, in serving as one of the
investigators for one of the rescarch components, | am, thercfore,
delighted and grateful that he has ozen able to find time to be with us
this morning. Indeed,it is appropriate that since the subject of the
Workshop deals with problems and management of natural resources you,

Slr, are here with yus.

| would also like to seijze this opportunity to specially welcome
the new US Ambassador, His Excellency, Mr. Thomas Smith, to Ghana and
to our sciantific community, We welcome you sincerely, and trust that
the fruitful co-operation with your Government in tie scientific and
technological endcavours of Ghana will continue to grow.

| would 1like now to welcome you all to this meating, and especially,

the American Participants who, during the next three days, will be
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engaged in the exchangs of ideas with their Ghanaian counterparts on

research management for development planning,

One of the vital functions of tue CSIR is to play the leadership
role in research and development (R ¢ 0). To enable the Council to
Pursue this national assignment effectively,tha Government has further
given the Councl! the mandate to ensure that 2ll scientifiz research
being conducted in the country, is better co~ordinated, adaquately
funded and supported, by making nrovision for common services,
requisite manpower and other resources ncaded for reaningful research,
These resources would provide the proper atmosphere for scientific and
technological research and ultimately contribute to the deve lopment,
utilization and management of the resources of the nation. It has
been my cherished desirn to advance these goals and to ensure that they

are reflected In our external relations,

The Council's collaborative Frogramme with the US-NAS dates as far
back as 1971. The basic concept underlying this collaboratlve effort
Is to assist the Counci] to effectively exccute its R § p mandate, In
serving the needs of the widar scientific and industrial research
community, and also, in developing the capability of relating science
and technology to aconomic and social problems in Ghana. '

The co-operative programme, so far, has taken the form of work=
shops aimed at examining the institutional mechanisms for formulating
science policy, ldentifying research priorities and problems in the
execution of research in Ghana, and also finding out how best agricul-
tural research results could be made avallable to user-agencles.

The Yorksh~, In 1971 on “Research Priorities and Problems In the
Execution of Research in Ghana" recommendad among other tnings, the
establishment of an ad-hoc National Advisory Committee on Sclence Policy
to assess priorities in the development of sclence and to make policy

recommendations to the CSIR.

The ¥~rkshop n 1973 on "'The Role of the Counci! for Scientific and
Industrial Research in Determining Science Policy and Research Priorities"
recommended the establishment of a Selence and Technology Planning and
Analysis Group for the planning, analysis and identification of research
priorities and projects, and to conduct special studies In identified

areas and fields.

The 1971 and 1973 “>rkshcps  “cvealed the near absence of co-ordina-
tion in research - the separate and independent yse of the 1imited
research facllitles In terms of human resources = the acutc shortage of
equipmaent and funds; and the apparent obsence of a mechanism for
evaluating, moni toring and costing of the varlous research inputs and
activities., It became apparent, in the lignt of the constraints revealed

through these collaborative ventures, that thers was the urgent need to
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foster institutional co~operation in research, in order to pool our
limited resources to improve our rescarch mcthodologivs and management
techniques. This led to the dosign in 1974 of the NGSRP almed at
strengthening our capabilities to conduct multi-disciplinary and

institutional research,

This project was cnoszn specifically to assess technically the
present and potential impact of drought on agricultural and rural deve=~
loprent of the savannah region of Northarn and Upper Ghana, The project
chose for Its framework five basic lines of research for investigation,
They were: Burning; Cultivation Practices; Water Availability and
Distribuclon; and Development of Socio-Economic/National Resources Data

Base Analysis.

I am happy to report that the NGSRP has achieved some significant
results and has clearly demonstrated that:
a) the CSIR has the inherent capacity, as an institutlon, for
project design and Implementation;

b) the CSIR, when provided with adequate and independent research
funds {from both local and outside sources) could meaningfully
undertake short-term multi-disciplinary research focused on

critical development problems; and

¢) It Is possible for inter-institutional co-operation to be
fostered as a means of eaximigins the use of our )imited
research facilities and financial resources.

The next stage in our search for methodologies in the effective
executlon of our ® § D mandate, Is to capltalize on the benefits that
have accrued from the design and minagement of the NGSRP,

What is of Interest to this Workshop is that the technlcal objec~
tives of the NGSRP were to serve as a case study, an experiment and a
demonstration of multi-disciplinary and Inter-instit_tiona! research
management in Ghana. It wos also to serve as a tool In assisting .he
CSIR In the development of its capabilities in the planning, design
organisation, and management of scientific research programmes. |{ was
mre so for the latter reason that this Workshop has becn so designed
to renresent as many shades as possible of expericnces and practicos
In management. This no doubt will assist the CSIR to butter appreclate
the local context In which research management should ba organised and

executed.

You will agree witn me, Your Excellencles, Ladies and Gentlemen,
that thls approach represents a significant turning point in research
organisation In this country, and this Workshop Is most befitting not only
to announce It, but to create the necessary awarcness of the Importance
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of science and technology for developmint, and .“tain the necessary
support.

This chanae in approach happ-1s to coincide with another change at
the Government level, where science and tzchnology have been accorded
jreater recognition in the creation of a Ministry of Industry, Science
and Technoloay. It would appear therefore that the prowrbial wind of
change is blowing over the scientific scene In the country, and it is
our greatest wish and hope tnat the necessary support from government,
the scientists and the people will be forthcoming to help tne cause of

sclence and technology in the country.

During this three-day 'forkshop, the participants will be expected
to examine in some detail, the background, planning and management of
the NGSRP; and to come out with recommendations for the future conduct
and management of R & D in the country, with particular emphasis on
agriculture and the better utllization of natural resources.

In conclusion, | wish once again to extend to the US-NAS panelists

4 very warm welcome and to wish you a useful and enjoyable time with us.
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OPENING ANDRESS BY HIS EXCELLENCY THE VICE PRES I DENT
MR, J.W.S, nE GRAFT-JOHNSON

Mr. Chalrman, Honourable Minlstars of State, Your Excellenclas,

Ladles and Gentlemen,

I an happy to be here wlith you this marning, and once agaln to be
Involved In a fleld | have been Intimately associated wlth durlng the
past flftesn years, Largely for me, it Is a home=coming since It affords
m the opportunity to meet some of my professional collcaguzs and friends
In the sclentific comwunlty, | am aware, from my past Involvement wlch
the CSIR, that the tople of your Workshop has engaged the attentlon of
our rescarch sclensists for som time, It Is gratifying to me and the
Goverament that at long last,afforts are belng made to grappla with
these lssues and Implications of research, |ts management, re'evance
and Impact on natlonal devalopment.

In the recent past, there have been pressing demands from several
quarters In Ghana for the CSIR to rc-orgenise and re-orlen: Its proe
grammss In ordor to make a more meaningful Impact on the economl ¢ and
soelal development of the country, This,Workshap |5 Indeed a demone
stration of the fact that research sclentlsts and technologlsts
themselves have recognised thelr role In natlonal development, by
ensuring that thelr own research projects and programmes are carefully
planned, analysed and managed to Jjustify the Inputs provided from
public funds, This awarencss Is most welcome and timely,

You would agree with me, Mr, Chalrman, that research in Ghana has
lacked the Integrated ang collaborative research approach which 1s so
essentlal for solving the numeroys and comlex problems faclng the natlon,
| am here referring to problems of ryral deve lopment, self-sufficlency
in food, application of e loyment generatling technologles and Import
substlicution, Ip this connecticn, It |s gratifylng to note that the
CSIR In collaboration wlth the USAIN has, through the NGSRP, demon-
strated the merlts of such an approach to research,

The Government's flnanclal expenditure on research In this country
has been substantial, Unfortunately, the returns to natlons) development
have been minimal, This has been due, In part, to lack of proper manage-
ment Including an effectiva communication of research resuits to polley
makers, planners, Industry and other users,

The Governmant Is determined, In this regard, not to repeat the
mistakes of the Past. We shall ensure that meaningful research s
wdortaken and the results are carefully evaluated and Immedl ately
Integrated Into our natlonal development programmes,

It must also be pointed out that rescarch and sew:l,oment In this
country are highly Inport Intensive. 1In ylew of the critical flnancial
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and foreign ecxchanne position of the country, | would like to exhort

my fellow scientists to be cost conscious and to increase the local
resource inputs of our research work. In connec:ion with the increased
use of local inputs, | expect the scientific community and the CSIR

In particular, to initiate the necessary studies.

The task of formulating a policy for the evaluation and upgrading
of traditional technolosy to improve the living conditions of the ryral
population Is on2 of the priority concerns of the Government. Ve are
avare that the varicus institutes of the CSIR and the Technology Con-
sultancy Centre of the University of Science anc Technology at Kumas|
are investigating asperts of rural technolony such as food processing,
housing, enargy production and craft industries. On assumption of '
cfflice, the Government raceived from the CSIR, a documznt focussing
attention on areas of their research operaticns and results relevant
to national development., This document clearly shows that substantial
emount of research resuits nave been accumulated over the vesrs which
could have been used to improve the living conditions « f our .ural
people, For the efforts of thess resaarch establishm:nts to be meaningful
and beneficial therefore, ! would urge the CSIR to identify the user
agencies in their rural technological developmant programmes.

Ghana is not seriously lacking in resaarch and development
resources. Ye are reasonably endowed with trained scientists and have
a fairly well developed institutional infrastructure for research.
Co~urdination between the institutions of research however, has not
been effectively pursued through the CSIR, which has that responsibillty,
what is missing particularly, is a carefully formulated Technology
Plan. Such & alan should identify the ar=as and targets of the nation's
scientific and industrial research deavelopment efforts and, to enable
Government to consider appropriate and relevant suppart to be qiven,
This presupposes interaction of nolicy-makers, executing agencics and
researchers, Government cannot at this time afford a situation of
multiple research endeavours, under tne CSIR running narallel to motivated
research endcavours at the Universities for the acadcmic sake of
research. Research activities under the CSIR should, for example,
Increase the prascrvation potentials of our mostly perishable food items
to mipimiz2 post-harvest losses and indead have direct bearing on
Industry and a-ricultura, Government will, accordingly, promote and
support a co-ordinated cantrally~-directed research development that

will have practlcal bearing on natlional development efforts.

Mr. Chairman, successiul application of sciance and technology for
soclal and economic development requires not only the provision of
adequate Infrastructure and qualified and competent sclentists, but
also the provision of an atmosphere cenducive to creative work., The
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scientist may be a very qualified and competent researcher, but he may
find the task of managing and leading others in rescarch difficult and
demanding, | balieve that the CSIR in collaboration with the Shana
Institute of Management and Pudlic Administration (GIMPA) could
ornanise speacialised training for the rescarch sciendists in order to
equip them for the proper managem:nt and dirnction of research, b
therefcra invite the £SI7 and GIMPA to give serious thought to this

suggestion.

The impartance of information and its effective dissemination,
management and develrprent planning, s very oftcn taken for granted.
It is now being realised hovever, chat scientific research, with lts
supportinn infnrmation dissemination system is 3n integral part of

national development which caninci be ignored.

! am happy to note that some attention is now being given to the
issues involved in the prevision of information. | am informed that
the C51R is now in the procers =f drawing up plans for a nationa!
network in a well co-ordinatcs =y stem. | am also happy to note that
already a building is being constructed to serve as the nerve-centre

for dissemination of research information,

In conclusion, Mr. Chairman, Ladies and Gentlemen, | wish to
assure you *hat Government is aware of ths many problems facing the
scientiflic and technolngical institutions in the country., Thuse
problerms, we Selieve, are not insurmountable and we shal' spare no
effort In building and strengthening our scientific and t~chn 1s2feal
institutions, and help in finding solutions to these problems.

The theme for this Yorkshop, | would like to re-iterate, is most
appropriate at this time in our development and we hope you will

come out with practical and implementablc recommendations.

| wish you every succass in your deliberations.



APPENDIX D-3
ADNPESS BY b, SLICENT BULLA, "1NISTER FOR I:ousTRiEs,
SCIENCE AND TErHurLOGY, NELIVERED ON HIS GEHALF
BY HIS DEPUTY MINISTER, bR_F, ACQUA

“r. Chairman, His Excellency the vlce~President, Distinguished Cuests,

Ladies angd Gentlemen,

It Is both my pleasure and privilege, as Minister responsible for
Industries, Science and T2chnology to Join the Vice-President In we lcoming

Sclences (US=vAs), The there of the Yorkshop, as you ar already aware,

Is "Research Managemsnt for Dewzlopment Planning",

| wish to axtend a special wzlcome to the distingufshed visitors froq
US-NAS who hawe travelled al] the way from their country to Join thejr
Ghanai an colleagues in this Important nacional endeavour, | have been
Informed that the Us-nas, through the Board on Science and Technology
for International Development (BOSTID) has for a numbur of years, been
engaged In bilateraj programmes with the CS'R.  Thair effort | underitand,
Is almed at strengthening the scientific, technological ang institutional
capablilities of the £SIP and at evaelving prograrmes of science and technology
for development in this country. In line with this collaborative effort,
I am furthor informed that the US=NAS and the C51R have organised studies
and workshops, These activities hawve resulted in the formulation of some
relevant science anc tecinology policy guidelines and the developrent of
appropriate lnStitutions, which have helped in bringing science and
tachnelngy closer to s.lving Arlerity proslems in the cruntry,

The last of such collaborative efforts was the worksiop on "The Role
of the Counci} for Scientific and Industrial Research in determining Science
Policy and Research Priorities In Ghana'', This led to tine creation of 3
Sclence and Technology Planning ang Malysis froup witnin the CSIR to help,
among other things, Provide analytical studies for taking appropriate
decisions on the application of sclence and *~=hnology. 1| am pleased with
these past collaborative Programmes which the 115-4as has undartaken i

Ghana and | expect that the 1inks between the ys-NAS and the CSIR wil]

continue and be strengthened,

have resylted Invariably in the production of feports touching on varioys
facats of oyr national life, Some of the recommndations In these reports
are yet to be Implemented. | shall therefore, take the opportunity to
examine these recormendations carefully witin 3 view to ensuring that the
relevant and Priority ones are duly attended tn. It Is also my wish
hmmaver, that your future collaborative efforts should forus attention

on our national Jdeve lopment Programm:s and shoyld result in the establish-
ment of pllot projects, It is along these lines that sclence and technology
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will be relevant to our naeds and meet the demands of our growing

industries,

It is on record that in 1974, tha Goverament of Ghana and the USAID
Hission signed a bilateral agriement on r "Developmant and Application
of Science and Technology', The firs, project under this agreement was
the Northeast Ghang Savannah Rescarcit Project {NGSRP), 2 multi-discipllnary
research project aimed at adéressing tha causes and control of desertifica-
tion in Northeast Ghanc. The objectives of tha study which has been

concluded this %arch, nava boen:

1. to strengthen the capability of tae Ghanaian scientific
comrunity to conduct intcr-disciplinary res2arch wnich
contributes directly and significantly to the shart-term

solution of critical problems of socic-ccononic developrent;

2, tn ldentify more clearly, analyse and enumerate tne factors
involved in possible desertification In the savannah zone of

Horthern Ghana

1. ¢t investigate and impiement cultural and management practices
which will halt and even reverse the trend toward, increasing

land decradation in the northeastern area of thana,

b, to design a coherent integrated Programme which wil! stimyjate

and contribute to intcrnational programmes in this area,

Distinguished guests, | am pleased to note that through this exercises
the CSIR has demonstrated its capadilities in project design, project
co-ordination and management, anc above all, in ensuring institutional
collaboration in multi-disciplinary problcm-solving projzcts. The next
step is for the CSi® to internalise and consolidate these teciniques for

future use.

I note that during the comirg few days the joint panel of sclentists,
engineers, research administrators, educators, planners and government

officials will discuss in datail:

1. the experience of the N3582, in Particular, tie benefits
accruing from rhe Study, its design, management and resylts
£0 a5 to assist governmental 2lanning for the uti lisation and
conservation of natural resources in the area,

2, - lirentaticn of researen results in “l=nning nnllcles and

activitles including issyes such as institutional arrangements
with the various Ministries for using rescearch output for
policy decisions and action Jrogrammes:

3. future contribution of integrated rescarch programmes to
developmant planning.including Issues such as guidelines for

Programm: sclection and Jeove] of activity,

These are al} crucial issues of priority concern to ry Hinlstry..
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You will agree with me that our recent past is littered with research
activities which have been i11-conceived, and have lacked proper management.
It is the policy of this Government to cnsure that research results are
developed and applie? to the benefit of the country;and to this end,m
Ministry which Is responsible for the CSI?, is determined to use all the
resources at its disposal to encourage resesrch officers, both at the
Universities and at the CSIR to give of their best to this country. The
present Government is convinces that science and technology consti tute
one of the impertant keys to economic development, and therefore deserve
priority attention and support; hence tne creation of the new Ministry of

Industries, Science and Technotogy.

The CSIR has been appropriately placed under my Ministry and will
continue to carry out Its functions of co-ordination of scientiflc and
technological advances likely to be of national importance. My Ministry
on [ts part will ensure that:

!. the research programmes heing undertaken within the research
institutes of viw CSIR, the Universities cf Ghana and other
Governmental agencies are geared to the national development
praogramme,

2. scientific and technological rescarch activities will be
carefully planned, monitored and evaluated to ensure that the
desired linkages betwcen science, technology and Industry

are astablishad.

It Is with these points in view that | welcome you here to.address
yourselves to the subject of research management and its relevance to
national development planning.

I wish you success in your deliberations, | hops to keep in touch

with you and vour activities during the week, and will be ready to assist
in every way possible for the 'Yorkshop to achieve Its objects,
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ADODRESS BY NR. GFORGT BEMIEH, MINISTER FOR LA4NS,
MAT!RAL RESIYRCES, Fuy: 3 . RE X
Hi3 BEHALF BY HIS NEPUTY MINISTER, MR, J. AFFUL

Mr. Chairman, the Vice-President, Your Excellencies, Ladies and

Gentlemen,

It Is an honour to have been Invited to participate in the Workshop
on ""Research Management for Nevelopment Planning', which will draw
substantially from the experlences of the dortheast Ghana Savannah
Research Project (NGSRP)., | was personally involved in the Initial
cesign of the projJect, and also served as an Investigator in the
soclo-economic component of the projJect, It Is a pleasure, therefore,
to Join you in this Workshop which Is one of the concluding activities
of the Joint CSIR/US=NAS multi-disciplinary and problem=soiving

research efforts.

| am gratified to note that all the research studies have been
succes~filly completed, The co~ordination of such a multi-disciplinary
inter~Institutional research project cannot be an easy task. It is,
thereforesa significant achievement for the CSIR to have been able to
marshall all available resources to ensure an effective co-ordination
of the proJect and the involvament of a number of research institutions

In the country,

As one of the Principal Investigators for the NGSRP, therefore,
| would like to seize tnis opportunity to congratulate the CSIR for
concelving the project and using the research studies as a means of
pooling together the meagre research and financial resources available
in the country for the execution of such a meaningful research project.

I must also commend USAIN for making the funds avallable for the
research and associated management activitles, | am convinced, by the
results of this project, that by making available to the CSIR an Inde-
pendent financlal contribution for the project, USAID has helped In
establishing the fact that when substantial funds are made available
to a national research body and with proper management, relevant
rasearch could be undertaken to the benefit of the national eronomy.

It Is, therefore, worth considering, In my view, the creation of
8 Sclence Foundation which could be a focal point for attracting
Independent research funds from both local and external sources, and
applylng such funds in finding solutions to short-term issuves such as
findIng alternative sources of energy to solve our energy problems.

One of the key concerns of my Ministry Is the development and
management of the potentially rich natural resources of the country.
In this regard, it is important not only for science and technology to
be developed and fustered in the country, but for it to be effectively
applled towards the davelopment of the known and unknown resources of
the land Ir order to achieve economic and soclal development. The CSIR,
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by its mandate, is to advise the Government on scientific and technolo-
gical matters of importance to national development, My Ministry, in
dealing with matters relating to tne land, natural resources, fuel and
power tnerefore, would tenefit from the Council's roseareh activities

of rzlevance to our fields of interast and, in particular, from scienti-
fic and technological advice on the utilization and conservation of tne

natural resources of the country,

! would like to appeal to the CSIR to re-activate its vYatural
Resources Committee. This Committee will then be axpected to focus
its attention on the application of science and technology in the
development and management of natural resourcezs, including the inven-
torying and monitoring of che resources for economic and social deve lop-,

ment.

Mr. Chairman, Ladies and Gentlemen, proper management is of crucial
iLportance at this stage in our development. It is gratifying to note
that the scientific community in Ghana has recognized the need for
research management in development planning, and have organised this
Workshop to ensure that future rescarch projects are carefully designed,
managed and made relevant to national development objectives.

I wish you all the very best and look ferward to a3 successful
and fruitful Workshop.



