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Chapter 4

A romantic notion persists that pastoralists co-exist with wildlife in a harmonious
relationship. There are two contrasting perceptions with respect to the coexistence of
pastoralism and wildlife in Africa. There are those who claim that pastoralism and wildlife
continue to coexist harmoniously, and others who question the sustainability of this
coexistence, arguing that increases in human and livestock populations would displace
wildlife. The spatio-temporal extension of the model ‘road to extinction)’ developed in this
chapter provides more insights into the conflict of resource use. The results shows we are at
crossroad where some semi arid districts (with moist conditions livestock and agriculture
predominates the land use, whilst in other arid and semi-arid districts the pressure to
convert its land to agriculture or increasing the livestock is having an effect on the
coexistence of the pastoralism and wildlife.
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Abstract

There are two contrasting perceptions with respect to the coexistence of pastoralism and wildlife in
Africa. There are those who claim that pastoralism and wildlife continue to coexist harmoniously, and
others who question the sustainability of this coexistence, arguing that increases in human and
livestock populations would displace wildlife. The study analyzed the spatio-temporal relation
between people, wildlife and livestock in 18 arid and semi-arid districts of Kenya. The result of this
study has revealed four broad patterns. The first group of districts of densely populated districts with
somewhat moister climatic conditions, livestock and agriculture is rapidly replacing pastoralism as an
important economic resource, as indicated in the moderate increase in the ratio of human to livestock
biomass (paired t-test; t = 1.91, n =5, p = 0.13) and decline in wildlife (paired t-test; t = 1.6, p = 0.18).
The second group of districts - the arid to very arid districts the trends over the past two decades
reveals a further intensification of pastoralism, as expressed by a significant decrease in the ratio of
wildlife to livestock in all eight districts (paired t-test; t = -2.19, n = 8, p = 0.06) and rapid decline of
wildlife (paired t-test; t = 2.41, n = 8, p = 0.04). The third and fourth group of districts mainly the
semi-arid districts with some potential for agriculture (and with low human population density) have
continued to attract the emigrant population, and agriculture is increasingly replacing wildlife. The
third group mainly consisting of coastal districts of Taita Taveta (contains the Tsavo National Park)
and Lamu (Boni and Dodori Game Reserve) have suffered severely from illegal hunting — particularly
the hunting of elephant and rhino in the 1970s and 1980s — that decreased the wildlife population
drastically. The last group of districts of Narok, Kajiado and Laikipia have both high wildlife and
livestock population, but are also facing high emigration and more pressure to convert some of their
rangelands into agricultural land. There is no doubt from the results presented in this study that we are
at crossroads regarding the coexistence of pastoralism and wildlife in Kenya.
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4.1 InTRODUCTION

There are two contrasting perceptions with respect to the coexistence of pastoralism and
wildlife in Africa. Those claiming that pastoralism and wildlife continue to coexist appear to
be impressed by the historical coexistence between pastoralism and wild animals (see
discussions in Siegal et al., 1980; Swift, 1982; Western, 1982; Ole Parkipuny, 1989;
Homewood and Rodgers, 1991). Others question the sustainability of this coexistence,
arguing that increases in human and livestock populations would displace wildlife (Brown,
1971; Lamprey, 1983; Osemeobo, 1988; Prins, 1992; Happold, 1995; Norton-Griffiths,
1996; Voeten, 1999; Prins, 2000). These two views reflect different traditions in analyzing
eco-societal systems, focusing on different aspects of a study problem (Hjort, 1982; Prins,
1992; Happold, 1995). The proponents of the first view tend to emphasize social and
ideological systems as the primary study object, whereas those of the second view tend to
emphasize environmental conditions and production systems (Brown, 1971; Hjort, 1982;
Happold, 1995). These two contrasting perceptions have led to contrasting approaches to the
management of rangeland ecosystems and their wildlife resources.

Hjort (1982) suggests that present-day local conflicts over grazing should be
analyzed not in ethnic terms that govern the contestants’ perceptions, but in terms of
competition between different economic systems over productive land. Prins (1992) partly
addressed this problem in his model ‘the road to extinction’ (Figure 4.1). The model shows
that at first livestock partly supplants wildlife; then, when the ratio between humans and
livestock increases and wildlife is outcompeted by livestock, people switch to agriculture or
horticulture and there is less and less space for wildlife. Ultimately, agriculture has to give
way to urbanization. The shortcoming of this model is that it only analyzed the status and
did not go further to analyze the direction of change over time. However, a fundamental
problem in studying the relation between population and environment is the lack of data
(Downing et al., 1990; Prins, 1992; Happold, 1995). In addition to compiling comparable
series of indicators on demographics and resources, the geographical regions and time
intervals must be chosen to capture the underlying processes of change (Hjort, 1982;
Downing et al., 1990; Homewood et al., 2001).

Over the past decades considerable effort has been directed at wildlife and
livestock population surveys in many parts of Africa (Douglas-Hamilton ef al., 1992; Said et
al., 1995; East, 1999, and the references therein). Owing to uneven surveys at sub-national
level, assessment of the status of and change in wildlife or livestock populations at national
level has rarely been achieved, yet this kind of information would be crucial if more generic
statements were to be formulated on the status of these resources and their relationship with
human demography (Happold, 1995; Said et al., 1995; Caro et al., 1998; de Leeuw et al.,
1998; East, 1999).
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Figure 4.1: The ‘pastoral road to extinction’ is indicated by the black continuous line in the
graph. It connects points representing the combinations of wildlife, livestock and people, as
observed in different districts of East Africa based on aerial counts. The line also indicates the
observed course of wildlife demise in a development from pure nature, via pastoralism, to
urbanization. The broken line indicates the possible course of wildlife demise in a development
from pure nature, via mixed agriculture, to urbanization. The three axes represent the metabolic
weights per square kilometre of wildlife, livestock and people, respectively, as percentages of
the total combined metabolic weights of these three categories. (From Prins, 1992; by
permission of Cambridge University Press)

In view of the above issues, the first objective of this study was to analyze the
1978-1994 trends in wildlife and livestock in the Kenyan rangelands. Secondly, the study
was intended to examine the relation between people, livestock and wildlife, based on the
‘the road to extinction” model (refer to Figure 4.1) and incorporating the aspect of time
(dynamic changes in the system). The study area consists of 19 rangeland districts that are
heterogeneous in terms of land potential for wildlife, livestock and agriculture, with varying
cultural backgrounds and land and land tenure policies. Aggregation of the analysis at
district level and the detailed trend analysis of wildlife and livestock give a more holistic
approach to comparing the status of the coexistence of pastoralism and wildlife across the
country.
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4.2 MATERIAL and METHODS
4.2.1 Study area

Kenya has a total area of about 581,700 km®. Ten percent of the territory is protected under
park and game reserves (Inamdar et al., 1999). The size of the human population has more
than doubled in the last 30 years (11 million in 1969 as against 28.7 million in 1999; CBS,
2001). The arid and semi-arid lands (ASAL) occupy about 80% of the country, and host less
than 20% of the total human population (Figure 4.2). These rangelands host a unique
assemblage of wildlife (Dorst and Dandelot, 1972; Stelfox ef al., 1979) and provide pastures
for over 50% of the Kenyan livestock and a large proportion of the wildlife population
(Peden, 1987; Norton-Griffiths, 1996).
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Figure 4.2: Agro-climatic zones (left) and human population density in 1999 (right) for the rangeland
districts of Kenya. Protected areas are highlighted in broken line. Districts: 1-Turkana, 2-Marsabit, 3-
Mandera, 4-Wajir, 5-West Pokot, 6-Samburu, 7-Isiolo, 8-Baringo, 9-Garissa, 10-Laikipia, 11-Tana
River, 12-Kitui, 13-Narok, 14-Machakos, 15-Kajiado, 16-Lamu, 17-Kililfi, 18-Taita-Taveta, and 19-
Kwale.

4.2.2 Data
The wildlife and livestock population data were compiled from aerial censuses conducted by

the Department of Resource Surveys and Remote Sensing (DRSRS) over the period 1978-
1994. Population estimates for wildlife and livestock were calculated according to Jolly
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(1969). Observations derived from these surveys on elephant carcasses were used as an
indicator of elephant mortality (Douglas-Hamilton and Hillman, 1981; Ottichilo et al,
1987), while agricultural presence was used as an indicator of crop cultivation. The aerial
census as practised by DRSRS is fully described in Norton-Griffiths (1978), Dirschl et al.
(1981) and Ottichilo and Sinange (1985). Human population data were derived from the
Kenya Central Bureau for Statistics (CBS, 1981, 1996, 2001).

4.2.3 Statistical analysis

The initial aim of the study was to address the question of whether there were declines in
wildlife and livestock populations at national level. This posed a problem, since surveys had
been executed at district rather than national level. First of all the number of surveys varied
between the districts. Initial regression analysis at individual district level of the relation
between estimated population size and time of survey led to the recognition that districts
had such small sample sizes (ranging from five to 13) that there would be a realistic risk of
committing a type II error. Hence we adapted the meta-analysis when analyzing the wildlife
and livestock trends. This method allows many data sets to be analyzed simultaneously and
thereby improves confidence in the result (see Arnqvist and Wooster, 1995; Adams et al.,
1997; Gurevitch and Hedges, 1999; Osenberg et al., 1999).

The procedure used in this study was adopted from Arnqvist and Wooster (1995).
First we regressed wildlife and livestock densities against time for each of the 18 districts
(Machakos district was not included since the three surveys did not cover the whole study
period). Animal densities were derived by converting the individual body weights (W in kg)
of livestock and wildlife to metabolic body mass (W"7°), which reflects energy expenditure
by different groups in a comparable way (Moen, 1973). The average weights of the various
wildlife species were derived from Prins and OIff (1998) and those of livestock from Peden
(1987). Next we analyzed the correlation coefficients for the 18 districts in order to
determine whether samples came from the same populations (Zar, 1996, pp 384). When the
data were not homogenous, a Tukey test was conducted to allocate districts to homogenous
groups. For groups of districts with homogenous rho, a weighted mean » and a 95%
confidence interval were calculated and used to test the null hypothesis that the pooled rho
equalled zero (H,: rho = 0).

Next we used the 18 district regression equations (even when they were not
significant at o = 0.05) to predict the average metabolic weight (kg.km™) in 1978 and 1994.
The metabolic weight values for the 18 districts were averaged, weighting the districts
according to their area. This resulted in estimates of the national average metabolic weights
of wildlife and livestock for 1978 and 1994 respectively. Based on these data, we calculated
the annual rate of change in wildlife and livestock metabolic weight densities.

We then investigated the relationship between people, wildlife and livestock, using
the model described in Prins (1992). The changes in the three variables for the period 1978-
1994 we incorporated into the model. The non-parametric Wilcoxon signed rank test was
used to investigate whether the changes in the ratio between wildlife and livestock, and in
the ratio of metabolic weight between people and livestock densities differed significantly
between 1978 and 1994. The ratio of metabolic weight of people to metabolic weight of
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livestock has been used as an indicator of people switching to other sources of food
production when they cannot be sustained by the ‘minimum pastoral standard of living’. A
ratio of 0.045 was used as the ‘threshold’, as it is assumed that a family of eight in a pastoral
economy needs a minimum of 6600 litres of milk and 700 kg of meat per year (see Brown
1971; Lamprey 1983; Prins 1992).

4.3 RESULTS

The distribution of wildlife and livestock in the Kenyan rangelands is shown in Figure 4.3.
High densities of wildlife are found in the Narok, Kajiado, Taita Taveta, Laikipia, Lamu and
Samburu districts. Livestock are mainly concentrated in the Baringo, Kajiado, Laikipia,
Machakos, Mandera, Narok, West Pokot, Turkana and Samburu districts. Lamu and Taita
Taveta are the only districts that show higher densities for wildlife than for livestock.

Statistical summaries of trends in wildlife densities for the 18 districts are shown in
Table 4.1. Out of 18 districts, 16 had a negative sign for the regression. However, at o” =
0.05 the null hypothesis was rejected in seven out of the 18 cases. The test for homogeneity
of wildlife densities indicated that the 18 districts did not share the same population rho (y°
=40.29, df = 17). A Tukey test revealed that the trends for Kajiado and Laikipia differed
from those for the other 16 districts. Hence, the trends of Kajiado and Laikipia were not
used for calculating the weighted mean regression for all districts. Wildlife trends in the
remaining 16 districts revealed a significant decline (r = -0.71, df = 119, P <0.001). The
95% confidence interval of the correlation coefficient was between -0.61 and -0.78. Wildlife
density declined between 1978 and 1994 at an annual rate of 2.5% per annum.

Statistical summaries of the trends in livestock densities for the 18 districts are
shown in Table 4.2. Livestock revealed a negative sign in 11 out of the 18 cases. However,
depending on the model the null hypothesis was rejected in only one out of the 18 cases.
The chi-square analysis on livestock shows the homogeneity of the data (y° = 22.01, df = 17,
P > 0.05). The weighted mean regression (r) was equal to -0.23 and was highly significantly
different from zero (P < 0.001). Livestock density in the ASAL is declining at an annual rate
of 0.6% per annum.

Table 4.3 is a statistical summary of the relation between people, wildlife and
livestock. At national level there was no significant difference between the 1978 and the
1994 ratio of wildlife to livestock. The arid to very arid districts, however, revealed a
significant decline in the ratio of wildlife to livestock (Wilcoxon’s signed rank test, P <
0.05; Figure 4.4) compared with the semi-arid districts (Wilcoxon’s signed rank test, P =
0.38). The ratio of humans to livestock increased significantly between 1978 and 1994
(Wilcoxon’s signed rank test, P < 0.001; Figure 4.4), with the semi-arid districts displaying
significant changes (Wilcoxon’s signed rank test, P < 0.003) but not the arid to very arid
districts. It is noteworthy that the ratio in these latter districts remained close to 0.045,
which is the theoretical threshold ratio for sustainable pastoral ecosystem.
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Figure 4.3: Distribution of wildlife and livestock in Kenya based on census conducted in 1994. Areas
not surveyed are highlighted in continuous grey colour and protected areas in broken line.

Table 4.1: Statistics summarizing linear and log-linear regression of wildlife densities against time for
the each of the 18 districts (significant p values in bold).

Y =a+bx Ln(Y+1) = a+ bx

District n sign r P sign r P

Baringo 13 - 0.518 0.070 - 0.497 0.084
Garissa 5 - 0.938 0.018 - 0.967 0.007
Isiolo 6 - 0.285 0.585 - 0.387 0.448
Kajiado 12 + 0.168 0.601 + 0.209 0.514
Kilifi 7 - 0.800 0.031 - 0.795 0.033
Kitui 7 - 0.598 0.156 - 0.620 0.137
Kwale 6 - 0.080 0.880 - 0.081 0.878
Laikipia 12 + 0.670 0.017 + 0.680 0.015
Lamu 11 - 0.809 0.003 - 0.866 0.001
Mandera 5 - 0.863 0.060 - 0.783 0.117
Marsabit 7 - 0.422 0.345 - 0.337 0.460
Narok 12 - 0.745 0.005 - 0.755 0.005
West Pokot 4 - 0.036 0.964 - 0.439 0.561
Samburu 7 - 0.618 0.139 - 0.511 0.241
Taita Taveta 9 - 0.658 0.054 - 0.621 0.074
Tana River 7 - 0.944 0.001 - 0.947 0.001
Turkana 5 - 0917 0.028 - 0.849 0.069
Wajir 5 - 0.502 0.389 - 0.422 0.480
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Table 4.2: Statistics summarizing linear and log-linear regression of livestock densities against time
for the each of the 18 districts (significant p values in bold).

Y =a+bx Ln(Y+1) = a+ bx
District n sign r P sign r p
Baringo 13 + 0.332 0.268 + 0.379 0.202
Garissa 5 - 0.344 0.571 - 0.332 0.585
Isiolo 6 + 0.218 0.677 + 0.186 0.724
Kajiado 12 + 0.381 0.222 + 0.401 0.196
Kilifi 7 - 0.710 0.074 - 0.662 0.106
Kitui 7 - 0.097 0.836 - 0.116 0.804
Kwale 6 - 0.957 0.003 - 0.937 0.006
Laikipia 12 - 0.438 0.155 - 0.332 0.291
Lamu 11 - 0.347 0.295 - 0.348 0.244
Mandera 5 - 0.161 0.796 - 0.172 0.783
Marsabit 7 + 0.019 0.968 + 0.102 0.828
Narok 12 - 0.386 0.215 - 0.392 0.207
West Pokot 4 + 0.471 0.529 + 0.508 0.492
Samburu 7 - 0.683 0.091 - 0.640 0.121
Taita Taveta 9 - 0.260 0.067 - 0.275 0.473
Tana River 7 - 0.539 0212 - 0.573 0.179
Turkana 5 + 0.110 0.860 + 0.015 0.980
Wajir 5 + 0.099 0.874 + 0.064 0.981
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Figure 4.4: Boxplot showing the ratio of metabolic densities of wildlife to livestock and the ratio of metabolic
densities of people to livestock for the semi-arid and arid to very arid rangelands (refer to text for statistical
results). In both (a) and (b) the plots on the left represent all the rangeland districts, those in the middle mainly
semi-arid districts (Baringo, Kajiado, Kilifi, Kitui, Kwale, Laikipia, Lamu, Narok, West Pokot and Taita-Taveta)
and those on the right arid to very arid districts (Isiolo, Turkana, Marsabit, Mandera, Wajir, Tana River, Samburu
and Garissa). The value 0.045 in (b) is the theoretical threshold ratio for a sustainable pastoral ecosystem, and a
number of arid to very arid districts fall within this category.
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Table 4.3: Statistical summary of the interrelationship between people, wildlife and livestock in the
Kenyan rangelands. The densities of wildlife and livestock in 1978 and 1994 were based on the
interpolation of regression models.

Wildlife density ~Livestock density Ratio of wildlife to Ratio of people to Human
(kg.km?) (kg.km?) livestock livestock population
Density

District 1978 1994 1978 1994 1978 1994 1978 1994 Growthrate  (km?)
Baringo 15 3 603 888  0.025 0.003  0.584  0.705 39 42
Kilifi 84 40 544 236 0.155 0.171  0.953  4.554 3.6 72
Kitui 51 13 467 446 0.108 0.030 0.645 1.240 2.5 25
Kwale 63 72 1201 492 0.052 0.146 0423 1923 2.6 60
West Pokot 10 11 609 748 0.016 0.015  0.308  0.599 2.7 29
Group 1 45 28 685 562  0.071 0.073  0.583  1.804 3.1 46
Garissa 154 60 591 545 0.261 0.111  0.051  0.076 0.3 3
Isiolo 60 49 634 743 0.095 0.066  0.059  0.084 5.0 5
Mandera 26 10 737 699  0.036 0.014 0.051 0.074 0.5 5
Marsabit 33 25 397 402 0.084 0.063  0.012  0.035 0.1 1
Samburu 129 77 883 631  0.146 0.122  0.052 0.142 2.6 6
Tana River 169 28 550 395 0307 0.071  0.050  0.177 2.8 4
Turkana 12 4 756 946  0.016 0.004  0.048  0.047 1.5 3
Wajir 43 32 631 663 0.069 0.049  0.034  0.040 -1.0 2
Group 2 78 36 647 628  0.127 0.063  0.045  0.084 1.5 4
Lamu 921 361 213 40 4331 8913 0377 7.110 4.5 17
Taita Taveta 633 377 244 196  2.591 1.928  1.206  2.631 2.1 13
Group 3 777 369 229 118  3.461 5421  0.792 4.871 33 15
Kajiado 304 351 1091 1405 0.279 0.250 0.154  0.285 6.8 27
Laikipia 238 434 1049 721 0.227 0.602 0.184  0.716 4.6 35
Narok 2140 1084 1751 1496  1.222 0.725  0.163  0.492 6.4 43
Group 4 894 623 1297 1207 0.576 0.526  0.167  0.498 5.9 35

Figure 4.5a displays the relation between people, wildlife and livestock in the
Kenyan rangelands in 1978 and 1994. Figure 4.5b reveals groups of districts with distinct
patterns. The first group consists of the densely populated districts with somewhat moister
climatic conditions (Kilifi, Machakos, Kitui, Baringo, Kwale and West Pokot). Here
agriculture is rapidly replacing pastoral economies as an important resource. This is
expressed by an upward movement of these districts along the right-hand side of the triangle
and a moderate increase in the ratio of human to livestock biomass (paired t-test; t = 1.91, n
=5, p=0.13). Human population growth averaged 3.1%, which was slightly lower than the
national average of 3.3%. Most of these districts have a net emigration towards urban
centres. Downing et al. (1990) observe that urban and rural areas are inextricably linked.
The emergence and growth of urban areas influence the rate of population growth in rural
areas, by facilitating access to inputs and markets, by creating an increased demand for
agricultural goods, and by the transfer of remittances from urban workers to their rural
families.
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Figure 4.5a: The relation between people, wildlife and livestock in 19 Kenyan rangeland districts in 1978 (®) and
1994 (o). The three axes express the relative contribution (%) of people, wildlife and livestock to the total
combined metabolic densities of the three categories. The broken line indicates a course that leads to equal
proportion of wildlife, livestock and people. The continuous line indicates the observed course of wildlife demise
in a development from more nature (mainly wildlife and pastoralism), via predominantly pastoralism, to mainly
agriculture and urbanization. Note the figure is an extension of Prins (1992), which showed a number of other

districts from Tanzania.

The second group is formed mainly of the arid to very arid districts of Mandera,
Garissa, Wajir, Marsabit and Turkana, with low population growth rates (below the national
average), and the trends show increased pastoralism, with more livestock and less wildlife.
These districts are located in the lower right-hand corner of the figure, indicating livestock-
based economies. The aridity of these districts precludes the development of rainfed
agriculture (except on mountain slopes in Marsabit), while Tana River is the only district
with potential for the development of irrigated agriculture. The trends over the past decades
reveal a further intensification of pastoralism, expressed by a significant decrease in the
ratio of wildlife to livestock in all eight districts (paired t-test; t = -219, n = 8, p = 0.06;
Table 4.4).
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Table 4.4: Statistical summary of the interrelationship between people, wildlife and livestock for
Groups 1 and 2.

Group 1 Group 2
Rate t P Rate t P
Change in wildlife density 22 -1.60 0.18 3.1 -2.41 0.04
Change in livestock density 1.0 -0.69 0.52 0.2 -0.39 0.71
Change in ratio of wildlife to livestock 0.2 0.06 0.95 29 -2.19 0.06
Change in ratio of human population to livestock 12.3 1.91 0.13 5.1 2.52 0.04
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Figure 4.5b: The four broad patterns on the relation between people, wildlife and livestock in the Kenyan
rangelands are highlighted in the above figure. Group 1 consists of districts with moist climatic conditions, where
agriculture and urbanization are rapidly replacing pastoralism and wildlife; hence the movement of these districts
along the right-hand side of the triangle. Group 2 consists of the arid to semi-arid districts with low population,
which are increasingly moving towards the lower right corner, indicating more livestock. The two districts (Tana
River and Samburu) with slight potential for agriculture show a slightly higher human population density. Group 3
shows districts that once were dominated by wildlife (have large tracts of parkland) but have suffered heavy
poaching; later resettlement programmes increased the population in these districts. Group 4 consists of districts
that have high populations of both wildlife and livestock, with the potential for agriculture. The pattern here is
mixed, with Narok having a severe decline in wildlife, Laikipia having an increase in wildlife and a decline in
livestock, and Kajiado having stable populations of both wildlife and livestock. All three districts continue to have
an increasing human population.
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The third group consists of the coastal districts of Lamu and Taita Taveta and has
moved from a wildlife-dominated system towards a human-dominated system. We attribute
this partly to the heavy poaching in the late 1970s and 1980s (refer to Figure 4.6 and
Ottichilo et al., 1987) and the severe droughts that occurred in the early 1970s (affected
mostly the elephants in Taita Taveta). During the last 30 years the human population has
grown rapidly in both districts (partly due to the resettlement of people — Munzinger et al.,
1978; Von Boguslawski and Wiese, 1992), as has the intensification of agriculture to sustain
the expanding urban population on the coast and the expanding tourist market (Dijkstra,
1996).

(a) Elephant Carcass- 1978 (b) Elephant Carcass - 1994

200 0 200 400 600 800 1000 Kilometers
|

Figure 4.5: Elephant carcasses as recorded from the aerial surveys in 1978 and 1994. The carcasses
indicate high levels of illegal hunting in the 1970s compared with the 1990s. The current status of
agriculture indicates that coastal districts (Kilifi, Kwale, Lamu and Taita Taveta), southern rangelands
(Machakos, Kitui, Kajiado and Narok) and a few northern rangelands (Baringo, West Pokot, Laikipia
and Samburu) have high agricultural activities. In the arid districts of Tana River and Isiolo the
agricultural activities occur mainly on river courses or on footslopes as in the case of Marsabit.

Finally, the semi-arid districts of Narok, Kajiado and Laikipia have high wildlife
and livestock populations. Over the last 20 years the wildlife population has been declining
in Narok district; Kajiado shows a stable population; and in Laikipia there has been an
increase in wildlife and a slight decline in livestock population. All these districts have
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varying potential for agriculture and there is a large increase in the human population in all
these districts.

4.4 DISCUSSION

The results of this study indicate that the perception of harmonious coexistence between
pastoralism and wildlife is questionable. The coexistence between pastoralism and wildlife
that once existed may well be the result of low human population, tribal warfare, diseases
(rinderpest, cholera and smallpox), famine and droughts rather than a reflection of harmony
(see Ochieng', 1980; Lamprey, 1984; Waller, 1990; Homewood and Rodgers, 1991; Prins,
1996). This seesaw of disease interaction, tribal wars, famine and restrictions on free
settlement during the colonial administration (East Africa Royal Commission, 1955) may
have enabled coexistence without severe competition before independence. This study has
revealed that the coexistence of pastoralism and wildlife has not been harmonious in recent
decades.

The spatio-temporal extension of the ‘road to extinction’ model that analyzed the
regional patterns indicates that most of the semi-arid districts have already built up high
human population densities through the conversion of most of their land to agriculture.
Some other less densely populated semi-arid districts still retain significant populations of
wildlife in coexistence with livestock (but are experiencing increased population growth, a
mounting immigrant population and rapidly expanding agriculture). The arid to very arid
districts appear to have completed their movement towards a pastoralist-dominated system,
with marginal wildlife populations remaining. These observed changes are related to land
potential and population pressure (higher population growth rates and in-migration —
Downing et al., 1990), land policies that encourage, exclude, restrict or give a comparative
advantage to some land uses (Prins, 1992; Norton-Griffiths and Southey, 1995; Child, 2000;
Homewood et al., 2001), and land tenure (Norton-Griffiths, 1996). However, not all districts
showed declines in wildlife; Kajiado (constant) and Laikipia (increase) showed trends in
wildlife densities that are partly related to the recent intensive promotion of rural or
community-based wildlife integration programmes (Western, 1982; Lindsay, 1987; Norton-
Griffiths, 1996; Elliott and Mwangi, 1997).

The regional pattern presented in this study is also exhibited at continental scale.
The trends in West Africa show high declines in herbivore populations that are mainly
related to population pressure (Osemeobo, 1988; Happold, 1995; Brashares ef al., 2001). In
West Africa bushmeat has also taken a toll on wildlife species, particularly in forested
habitats (Anadu et al., 1988; Bowen-Jones and Pendry, 1999; Fa and Garcia-Yuste, 2001).
Southern Africa still retains a high diversity of wildlife outside protected areas, presumably
because most of the areas are still lowly populated. The trends in East Africa appear
intermediate in relation to those reported from West Africa and Southern Africa. All three
East African countries are facing high declines in wildlife due to the rapid increase in
human population and the expansion of agriculture onto forested and marginal lands (Kiss,
1990; Lamprey and Michelmore, 1996; Newmark, 1996; Norton-Griffiths, 1996; Caro ef al.,
1998; de Leeuw et al., 1998). This pressure will continue with either pastoralists or wildlife
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or both being relegated to ecologically marginal environments (Swift, 1982; Ole Parkipuny,
1989; de Leeuw et al., 2001).

What is the future of the coexistence of pastoralism and wildlife in East Africa?
The first view is more or less directed at improving the status of pastoralists (less emphasis
on wildlife), based on ecological (mobility, habitat management, herd composition, land
rights — Dyson-Hudson and Dyson-Hudson, 1980; Hjort, 1982; Swift, 1982; Western and
Finch, 1986; Homewood and Rodgers, 1991) and local economic strategies. But Thornton
(2002) reports that in some communities in East Africa the cultural value of nature and
animals transcends economic or ecological value. The outcomes of this study shows the
realization that the fabric for the coexistence of pastoralism and wildlife is at crossroads and
that new initiatives are needed in promoting the harmonious coexistence of people, wildlife
and livestock (more emphasis on both wildlife and livestock, but also paying attention to the
social dimension). Most of the new initiatives have arisen from a concern over the last few
years about economics and land use management, and about how to develop the best
compromise between the needs of humans and the needs of wildlife (McNeely, 1993;
Christoffersen, 1995; Happold, 1995).

These conflicting views need to be reconciled. The way forward would be to
further develop a framework for ASAL that integrates the dynamics of people, wildlife and
livestock in order to reduce conflicts over resource use (refer to the discussions of the
various modalities in Western and Ssemakula, 1981; Kiss, 1990; McNeely, 1990; Prins,
1992; McNeely, 1993; Norton-Griffiths, 1996; Hackel, 1998; Inamdar et al, 1999,
Newmark and Hough, 2000; Oba ef al., 2000). These initiatives are based on multiple land
use and on the devolution and decentralization of the proprietorship of wildlife resources
and land entitlement to the local community. New strategies, apart from addressing the
issues of ownership, should establish effective institutions and mechanisms for ensuring the
equitable sharing of benefits that are accrued from wildlife. But equally opportunities
(infrastructure, marketing, security, improved tourism facilities) should also be accorded to
the arid and very arid areas that harbour pastoralism and wildlife but do not reap the benefits
of their wildlife resources.

4.5 CONCLUSION

This study has revealed an increased conflict between pastoralism and wildlife and
agriculture in the ASAL districts of Kenya. This spatio-temporal extension of the ‘pastoral
road to extinction’ model provided more insights into the antagonistic relation between
people, livestock and wildlife. Also it allowed localizing areas of conflict that need specific
attention if pastoralism and wildlife are to coexist in harmony. The scale and perspective of
the model accommodated the regional perspectives (ecological outlook) and the detailed
localized information (through meta-analysis) about the pattern of land use through the
long-term trends of wildlife and livestock (social and ideological changes). There is no
doubt from the results presented in this study that we are at crossroads in the coexistence of
pastoralism and wildlife. Immediate action is needed to address the conflict if we are to
ensure the harmonious coexistence of people, wildlife and livestock in the arid and semi-
arid ecosystems.
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