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EXECUTIVE SUMMARY

1. Introduction

The review of the Laikipia Research Programme was commissioned by the Swiss
development Cooperation and was executed continuously from 22nd April to 12th May 1996.
The Review Team comprised Dr F.J. Wangati (Team Leader), Mr O. Kenani, Prof. G-C.
M. Mutiso and Mr S. Mwichabe. Under the terms of reference for the review, the Team was
expected to:

1) Assess the performance of LRP during the last four phases covering the period 1988
to 1996/97 in relation to the programme’s set objectives, strategies, annual work
plans and budgets;

i) Assess the impact of the two components of LRP ( the Transfer and Natural
Resources Monitoring) in their areas of operation;

iii)  Make recommendations on the future of the Programme after the expiry of the current
(1994/97) phase, including proposals for any changes that may need to be introduced
during the current phase.

2. The Organization and Functions of LRP.

The Laikipia Research Programme dates back to 1976, when scientists from the University
of Berne started ecology research of Mt. Kenya. In 1984, the Laikipia Rural Development
Programme (LRDP) was initiated under the sponsorship of the SDC and Kenya Government.
The management of LRDP saw the benefit of the Laikipia district natural resources baseline
data which LRP was accumulating. A decision was therefore taken to incorporate the
management and activities of LRP within LRDP.

The objectives of the LRP were then re-defined, placing emphasis on studies to provide
baseline information needed for proper prioritisation, planning and design of development
programmes of LRDP. However, LRP remained a platform for postgraduate research
students registered at the Universities of Berne and Nairobi. A new component, transfer of
information derived from research activities, was initiated.

The long term role of LRP was never clearly articulated. As a result, the LRP has tended
to function as a platform for postgraduate research. The situation has been made more
complicated by the recent reorganization of the natural resources monitoring and
socioeconomic research under independent NRMMM and ASP projects. They are within LRP
and funded by different donors. Consequently, the LRP continues to operate as a collection
of projects bound together only by the convenience of management services.

3. Achievements of LRP

During the review period, (1984 - 96), the LRP has played an important role in postgraduate

(=)

training and research. A total of 54 PhD/MSc/MA Theses and 4 Special Studies have been
produced. 62 LRP reports have been published. The monitoring programmes have created



natural resources and socioeconomic databases and a GIS capacity. This data has been
effectively disseminated within the district planning organs. It has made impact on decision
making at policy level. The documentation of the water resources and the extent of land sub-
division and small holder settlement patterns in the Laikipia district is currently the most
highly appreciated contribution of the LRP in the development of the Laikipia District. The
influence of LRP is already extending to the wider resource management issues under the
Ewaso Ng’iro North Development Authority.

The LRP has established collaborative linkages with the district heads of departments and the
DDC in Laikipia, the Upper Ewaso Ng’iro Development Authority, the University of Berne
and the University of Nairobi. UNEP has shown interest in promoting the use of database
developed by LRP regionally and internationally.

A number of shortcomings in various aspects of management of LRP have been noted. The
Team believes that these deficiencies have arisen mainly due to lack of long term plans for
the LRP inspite of its growth from a small field station to a relatively large establishment in
terms of budget and staffing. The apparent inability of LRP to respond adequately to needs
for adaptive research, and lack of confidence in the scientific management of the LRP have
resulted in dismemberment of the original programme culminating in three separate and
autonomous projects operating under the umbrella of LRP.

4. The way forward.

The Team was informed that the SDC, which is still the major donor to LRP, intends to stop
project support in July, 1997. This has implications for other programmes, funded also by
GOSC, for they are dependent on core services from LRP. The Review Team is convinced
that the LRP will have an important role to play in the development of Laikipia and in
development of technologies especially needed for development of cold and dry highland
ASALs.

The outstanding agenda, which justifies LRP extension, includes among others:
i) Local adaptation and extension of appropriate technologies, including crop and
livestock breeds and management, that maximise water harvesting and water use

efficiency at the farm, catchment and regional levels;

1) A more accurate understanding of the perceptions, aspirations and coping strategies
of the small holder immigrant communities and development agencies;

iii) Modelling of the behaviour of the agro-ecological system under the various land use
and development and resource conservation scenarios;

v) Evolution of alternative livelihood systems, including wildlife management, especially
for the pastoralists and small holder settlers:

V) Integration of socio-economic and natural resource modelling in specific catchments.
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The Team therefore concludes that the LRP or a similar successor organization has a long
term role in the development of ASALs. This view coincides with the desire of the
Department of Land Reclamation to establish such a facility in the GOK ASAL programme.
The Team has however noted a number of deficiencies in the structure, management and
programmes of the LRP that will need to be addressed and rectified in order to equip the
LRP for the expected future role.

The Team therefore recommends that:

)

1ii)

Vi)

vii)

Immediate steps should be taken to prepare LRP for incorporation into the
GOK system under the Ministry of Land Reclamation, Regional and Water
Development. An important and urgent step is to post to LRP a Programme
Officer who is conversant with management of both research and technological
development as well as the creation and strengthening of effective transfer
programmes. The immediate task of such an officer will be to prepare an
Inception Project which can be used to solicit long term support for LRP.

The mandate and programmes of LRP should be expanded to cover all ASALSs
with initial emphasis on the Highland Asals. All research to be undertaken
under the umbrella of LRP should be focused on the priority needs of the
ASALs.

The LRP should be re-named "The Highland ASAL Technology Centre". This _
title should help the institution to focus its activities and also to avoid
confusion with the role of the National Research System.

Action should be taken to establish a budgetary line and allocation of
governmental funds to support at least the current Core programme of LRP.

The Ministry of Land Reclamation, Regional and Water Development should
prepare a suitable project proposal and open discussions with SDC and other
donors who may be interested to support various programmes within LRP.

The collaborative projects/programmes, including ASP and NRMMM, should
be re-integrated within LRP and should be headed by resident professional
head (NOT STUDENT) who, with the Programme Officer, will constitute the
Programme Steering Committee.

In order to ensure orderly transition of LRP to its new role and functions, and
to give the Government time to budget for the institution, the SDC should find
means of supporting the Core programmes of LRP at reducing scale for at
least two years from July 1997.
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1. HISTORICAL BACKGROUND TO THE LRP
1.1. THE LAIKIPIA DISTRICT

The Laikipia District comprises an area of approximately 9720 Sq. Km. stretching between
the slopes of Mt. Kenya and the Aberdares Range. Ecologically, most of Laikipia District
lies in the rain shadow of Mt. Kenya and falls under agro-ecological zone (AEZ) V (mean
annual rainfall 500 - 700 mm) and AEZ VI (mean annual rainfall less than 500 mm). Only
a small part of the district at the south west corner falls under AEZs II and III ( mean annual
rainfall 700 - 1200mm).

The district was originally occupied by the Maasai who practised nomadic pastoralism. 90
% of the land was however alienated during the colonial era and converted into large scale
commercial ranches. The Maasai were then confined to a smaller area in the north east which
is also the driest part of the district. At independence, a number of the ranches were acquired
by land buying companies and subdivided into small plots for the settlement of landless
people from the fertile highlands. Land use has therefore changed drastically over the years,
leading to serious over-exploitation of the land, including the vegetation, soil and water
resources, especially in the drier areas which have been turned to crop production. The
confinement of the Maasai on a mere 10% of the land area and in the driest part of the
district has resulted in overstocking and land degradation.

The pressure on natural resources is therefore intense and is on the increase, and the water.
situation is particularly threatened by the rapid growth of intensive horticultural farming on
the slopes of Mt. Kenya, which is depleting the limited surface water resources.

1.2. ORIGINAL PURPOSE, AIMS AND OBJECTIVES OF LRP

The Laikipia Research Programme dates back to 1976 when scientists from the University
of Berne initiated research projects on the ecology of the slopes of Mt. Kenya. Thus when
the Laikipia Rural Development Programme (LRDP) was initiated in 1984 under the
sponsorship of the SDC and Kenya Government, the management of LRDP saw the benefit
of the baseline information already being accumulated by the LRP on the natural resources
of the Laikipia District. A decision was therefore taken to incorporate the management and
activities of LRP within LRDP.

The objectives of the LRP were then re-defined, placing emphasis in LRP on studies to
provide baseline information needed for proper development prioritisation, planning and
design. The major concern of LRDP was the welfare of the large number of people who had
started settling on small scale farms in the district where they were ill equipped to derive
livelihood from the cool dry environment.

Consequently, the goal of the LRP was stated as "to promote the sustainable use and
management of the scarce and limited natural resources, particularly water, soil, and
vegetation, and hence to improve the social security of the small-scale farmers and
pastoralists in the upper catchment of the Ewaso Ng'iro river".



Figure 1:

Structure of ASAL Programme, Laikipia (APL) and Position of LRP
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The specific objectives set for the programme were:
1) To monitor changes in the state of the water, soil and vegetation;

1) To study and document the socioeconomic conditions of the small scale farmers and
pastoralists as well as the strategies and perceptions of all the actors, as an aid to
design and implement appropriate developmental interventions;

iii) To carry out adaptive research for development of appropriate technologies for the
management of the natural resources;

ol iv) To compile and transfer (disseminate) information derived from monitoring and
research activities to the communities and the development agencies in the district;

— V) To provide a platform for training of high level manpower capable of back-stopping
long term evolution of appropriate technologies for similar environments through MSc
and PhD programmes.

The strategy adopted for the achievement of these objectives was to enhance the short term
studies and monitoring activities already established in LRP through collaboration with
universities and other relevant institutions.

. 1.3. THE EVOLUTION OF THE LRP

The LRP has been implemented in several funding phases lasting three years or less. The
first phase (1984 - 1988) saw major organizational changes leading to conversion of the LRP
into an integral research component of the Laikipia Rural Development Programme (LRDP)
in June 1985, (see Fig. 1). The original objectives of LRP were then further elaborated as:

1) Monitoring of human and natural resources in order to determine the carrying
capacity of the different regional units;

ii) Providing the LRDP and District authorities with relevant information for preparation
- and execution of technical projects;

iii)  Monitoring of changes induced by human activities;

The LRP then focused research activities in the fields of hydrology, agro-ecology,
rural/urban socio-economic interactions, and self-help. In the course of the following nine

- years, the LRP has used the presence of postgraduate research projects to build up impressive
research facilities which have been used mainly by postgraduate students registered at the
Universities of Berne and Nairobi.

However. the sixth phase (1993/94) coincided with the replacement of the LRDP by the
ASAL Programme, Laikipia (APL) funded by the Netherlands Government. The SDC
support to LRP was continued but with change of emphasis from research and training to
transfer of the information already collected.
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The Core Project was then given the responsibility for:

a) Central Management, Orierited Research, and Information Transfer. The Central
Management is responsible for the following functions:

i) Maintaining the accounts;

ii) Personnel matters concerning the LRP and collaborating NRMMM and
ASP projects;

ii1) Administration of assets including procurement, allocation, distribution
and maintenance;

iv) Representing the LRP at district, regional and international
collaborative meetings; and '

V) Providing logistical support for the Programme.

In addition, it is within the Central Management that the planning and management
of the entire Programme was to be undertaken, including advising and coordination
of the collaborative research programme and activities. Prior to 1992, and 1995, all
the activities currently undertaken by the NRMMM and ASP were part of the core
Project.

Shortly after the closure of the LRDP and the introduction of the Laikipia ASAL programme
in 1993, the organisation and function of the LRP have changed considerably. The natural
resource monitoring, management and research, the socio-economic research and the farming
technology adaptation and transfer have been removed from the direct control of LRP and
were reorganized into new and autonomous programmes:

1) the Natural Resources Monitoring, Modelling and Management (NRMMM) under the
sponsorships of the Rockefeller Foundation, the Swiss National Science Foundation,
and SAREC;

i) the Actor’s Strategies and Perceptions (ASP), funded by the SNSF through CDE:; and

1i1) the Applied Research Unit (ARU), funded by the ASAL Programme, Laikipia.

The only functions remaining within the core project of LRP are management of the
database, special studies and the Transfer Project, an activity designed to package and make
available to the relevant development agencies any useful information arising from the
research and monitoring activities, and general logistic support for NRMMM, ASP and
ARU.

The Team was informed that it is the intention of LRP that the new relationships within
research activities should be governed by formal agreements. Towards this end. a
Memorandum of Understanding covering the operation of the ASP has been finalized between
CDE and the Department of Urban and Regional Planning of the University of Nairobi, and

3



another MOU to cover NRMMM is being negotiated with the Department of Agricultural
Engineering of the University of Nairobi.

1.4 THE LEGAL STATUS OF LRP

Since inception, and to date, LRP funding has primarily been from the SDC. This
relationship is currently organised through the CDE, a legal creature of the SDC, with Dr.
U. Wiesmann as the "Programme Responsible”. Therefore, although many of the actors talk
of the University of Berne as if it, as a corporate entity, were the contractor for LRP, it
should be noted that the responsibility lies with Dr. Wiesmann, and the contractor is CDE,
acting on behalf of SDC.

Through the Swiss bilateral agreements with the GOK, which have been signed from time
to time, the CDE arrangements with LRP are regularised at the governmental level.

It, however, should be noted that, under the present arrangements, the Programme Adviser
is the manager on behalf of the Programme Responsible. Since the Programme Adviser
has been signing contracts for all other staff, it can be concluded that all the employees of
the LRP are employees of the Programme Responsible and through him, of CDE and
ultimately SDC!



2. ACHIEVEMENTS OF LRP
2.1. RESEARCH AND TRAINING
2.1.1. Research facilities

In order to fulfil its objectives, the LRP has over the years acquired and installed a research
and training infrastructure comprising:

i) 454.99 Sq Metres of rented office space within Nanyuki Town. This facility is used
for administration and working space for the various programmes operating under or
in collaboration with LRP.

i) Sixteen desk-top and two lap-top computers which are used for word processing as
well as documentation, storage and analysis of the large quantities of data acquired
through research, surveys and the natural resource monitoring activities. These
computers are freely available to post-graduate students carrying out field research
projects under the LRP.

iii)  Five multi-purpose vehicles which are used for research, monitoring and information
transfer activities.

1v) Two research stations located in Matanya (AEZ V and Kalalu (AEZ IV). These
stations are equipped with temporary field offices, fully instrumented agro-
meteorological stations, and standard run-off measurement plots. The LRP has also
installed and maintains four hydro-met stations at I1 Pollei (Mukogodo), Ngenia,
Sirima and Rumuruti.

V) The NRMMM has also installed and maintains monitoring stations at Embori,
Teleswani, Naro Moru , Met -Station, Gate Station, Munyaka and Karuri. The
NRMMM also maintains river gauging stations at Logilado, Junction, Ewaso Narok
and Acher’s Post.

2.1.2. Research Programmes and their Outputs.
The studies carried out so far comprise 23 PhD projects (including on-going studies), 31
MA/Msc. projects and 4 Special studies. The results obtained in these projects, including

ongoing studies, are published in 57 PhD/Msc/MA theses/Special studies and 62 LRP
publications (see Annex II).

The major results of this research may be classified and summarised as follows:
a) Soil and Water Conservation
1) The ongoing de-forestation of the middle and upper catchments will have profound

influence on the water balance and will reduce stream-flow into the Laikipia District
and beyond.



1)

11)

iv)

Gully erosion is endemic in the settled regions, substantial loss of soil is still taking
place from both cultivated and pasture land. Establishment of permanent soil cover
and mulching has proved efficient in reducing run-off and evaporation on cultivated
land.

There was increase in yield of maize in the first three rows from a Plectranthus
Barbatus live fence in AEZ V after root prunning but the benefit decreased rapidly,
becoming insignificant after four seasons. Crop performance and production at the
research site in AEZ IV did not respond significantly to root prunning or spacing of
Grewillea Robusta trees inter-planted with the crops.

The land in AEZ V is too dry for rain-fed crop production at existing technology.
However, since the new settlers in this environment have no alternative for their
subsistence, improvements of the crop microclimate, especially improvement in water
use efficiency, can be achieved through mulching, shade trees, shelterbelts and
minimum tillage.

The rainfall infiltration rate in the cracking deep luvisols predominant in AEZ V
depends more on tillage practices than on degree of ground cover. The situation is
however different in the soil types of AEZ VI (Mukogodo). In the latter, areas which
have been denuded of vegetation through overgrazing develop crusting of soil surface,
and rainfall infiltration is 12 times less than on areas with vegetation cover. Re-
establishment of vegetation in the denuded areas is therefore only possible if the
surface crust is broken mechanically.

b) Socio-economic Issues

1)

ii)

111)

iv)

vi)

Shortage of labour on the small holder farms is an important constraint to crop and
livestock production.

One third of the household income in the new settlements was derived from small
ruminants. Availability of pastures is not yet limiting as long as a significant
proportion of farm plots remains unoccupied.

Small scale manufacturing enterprises had started well in the western part of the
district but their performance was on the decline.

The main constraint to cattle production is lack of pasture during the dry season. The
small ruminants were less affected.

Family linkages in the high potential areas of origin of the settlers and off-farm
incomes provide a significant life support in the small scale settlements.

The Maasai who inhabit the Mukogodo Division still derive their main income from
livestock sales. They can no longer be described as pastoralists in the traditional sense
as their diet is only marginally dependent on livestock products. They have become
more sedentary and relatively poorer than their counterparts in the neighbouring
districts. Their future seems to depend more on availability of employment rather than
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improvement in livestock production.
¢) Ecological Studies: Range management

Except under riverine conditions where trees suppress total biomass production,
biomass production under trees in rangelands was found to be double that in the open,
possibly due to soil protection, better microclimate and increased soil moisture.

2.1.3. Training Activities and their Outputs

In addition to the formal postgraduate training carried out under the LRP, a number
of staff of LRP have been trained. (See Annex III).

2.2. THE NATURAL RESOURCE MONITORING NETWORK.

Monitoring of the changes in the state of water, soil and vegetation resources of the Laikipia
ecosystem has been one of the specific objectives of LRP from the beginning. The primary
concern was and remains that the scarce natural resources in Laikipia District (and the entire
Ewaso Ng’'iro basin) are being subjected to increasing consumptive pressure through the
expanding population and introduction of "high resource demand" production systems such
as irrigation and wetland reclamation. Yet the ecosystems are predominantly ASAL with a
low capacity for regeneration of natural resources.

The monitoring activities were started in 1985 by a PhD student within the ecology
programme. The first agro-meteorological instruments were installed at Matanya and Kalalu
which have grown into research sub-stations. In the same year, the TTMI project installed
specialized data-logging equipment (a wind set with 18 anemometers, a solar radiation set
with 18 channels and a set of soil thermometers). The data-logger equipment has since been
removed. Between 1989 and 1990, the arrival of more PhD research students expanded the
network with installation of hydro-meteorological stations within five smaller dry river valley
catchments with facilities for monitoring sediment transport. From 1991, the. NRMMM
programme has intensified not only data collection, but also the use of the data to develop
models to be applied in resource management. Currently the monitoring network comprises
the facilities below.

2.2.1. Agro-Meteorological Stations.

The two main agro-meterological stations are located within Agro-Ecological Zones (AEZ)
IV (Kalalu) and V (Matanya). Apart from generating climatic and hydrological data, the
stations are located in and provide data required for experimental plots on agro-forestry,
grazing and soil and water conservation techniques. The main use of these data include
modelling experiments by PhD students (currently on the calibration of the CERES maize
model); experiments in agro-forestry, and in evaluating the effects of grazing/tillage
techniques on water and soil conservation. Each station has a permanent staff of one research
Assistant, one Foreman and one Watchman. Casual labour is hired according to seasonal
requirements.



2.2.2. Hydro-Meteorological Stations in Small Catchments.

There are five hydro-meteorological stations located in micro-catchments scattered over AEZ
IV, V and VI within Laikipia district. The stations are located on small dry river valleys at
Matanya, Rumuruti, Mokogodo, Ngenia and Sirima. Installation at Matanya and Ngenia are
not fully operational. Each station comprises 1 weir, 1 anemometer, 1 evaporation pan, 1
automatic water level recorder, 1 staff gauge, 4-5 rain gauges, 3 - 5 run-off plots and about
10 neutron moisture meter access tubes. The data collected include stream flow and sediment
yields, soil moisture, meteorological data, run-off, soil loss and estimates of vegetation
cover. These stations are manned by 1 Research assistant (except Sirima and Ngenia), 1
Foreman (except Mokogodo, Ngenia and Rumuruti) and 1 Watchman.

2.2.3. River Gauging Stations

Twenty River Gauging Stations have been installed at strategic points along the perennial
rivers within the Upper Ewaso Ng’iro basin in collaboration with Water Development
Department. Installations are located at Ewaso Narok, Junction, Segera, Ngare Nyiro,
Baguret, Nanyuki, Naro Moru, Munyaka, Likii, Nanyuki Confluence, Naro Moru Gate,
Naro Moru Met-station, A6, Ontulili, Timau, Ngenia, Sirimon, Teleswani, Siraji, Lolgilado,
Karuri and Archer’s Post. The stations cover the entire spectrum of AEZs from Alpine I, II,
III, IV, V, VI to AEZ VII). The RGS are equipped with staff gauges and automatic water
level recorders and produce data on river flow and sediment loads.

2.2.4. Sub-Catchment "Profile" Hydrometeorological stations

The network also integrates 2 sub-catchments (Naro Moru and Embori profiles) which have
a series of hydro-meteorological stations for specific modelling studies within the NRMMM
training programme. The Naro Moru sub-catchment profile collects readings on hydro-met
data under conditions ranging from the alpine zone to the savanna, traversing an area under
intensive irrigation agriculture; while the Embori sub-catchment provides hydro-
meteorological data covering a drier montane-lowland gradient and differences in sediment
yields under moorland, natural forest, squatter settlement and a large scale well managed
ranch. The Rumuruti Catchment is yet to be covered.

2.2.5. Management of the Monitoring System

Currently the monitoring component of NRMMM is operated by 5 Research Assistants, 8
Foremen and 3 Watchmen. Four other people are paid honoraria to help in reading the
equipment. This staff complement is over and above personnel from the Water Department
stationed in about 8 river gauging stations within the monitoring network. It is estimated that
the running costs for these stations is in the magnitude of Ksh. 80.000.00 per month, of
which about 40% is expenses related to payments for casual labour and staff allowances.

2.3. "ORIENTED" RESEARCH
Research may be either primary or adaptive, technologically oriented or management

oriented. Primary research explores an area for the first time while adaptive research takes
previous research findings and adapts them to new situations. Technological research focuses
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