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13 3 
Householdd use of forest and woody vegetation resources 

Locall  communities on the mountain use the forest for watering and grazing livestock, for 
domesticc water and they convert forest to arable land. Along with this, they also harvest forest 
andd vegetation resources, such as firewood for the kitchen, poles for construction, grasses for 
thatchingg houses, fodder for livestock and honey. The effects of such direct forest uses cannot 
bee captured by an estimate of cultivated arable land only. Although the local communities' 
usee of forest and vegetation resources does not entail a change in land use, their use of 
vegetationn resources causes a thinning effect on the vegetation cover. This chapter focuses on 
rurall  households' access rights to, demand for and consumption and the effects of extraction 
off  the natural vegetation products in the forested areas. The chapter builds on the 
acknowledgementt that vegetation resources form an input in the economic production of local 
communitiess and that they directly extract woody and other vegetation resources. We will 
identifyy the specific resources and the probable determinants of rural household demand for 
forestt resources, with particular reference to vegetation resources and fuel wood. In addition, 
thee chapter highlights efforts to reduce forest and vegetation resource use and pays attention 
too the loss of assets and property blamed on wildlife. The final section attempts to link local 
forestt resource use and national conservation and management issues and provides some 
optionss for policy makers. 

Householdd exploitation of forest resources 

VegetationVegetation resources used by the households 
Thee local communities harvest several vegetation resources for various reasons and with 
varyingg intensities (Table 13.1). The overwhelming majority of households depend on the 
woodlandd and forest for fuel wood (i.e. firewood and wood used for burning charcoal). 
Firewoodd is mostly used for cooking. In some villages, households extract the woody 
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vegetationn material to make charcoal1 around the home site. On the whole, less than 15 per 
centt of households make charcoal, the production being most common in Sagante where the 
majorityy of the households (66 per cent) made charcoal in 1998 and half of them made 
charcoall  in 2000. Charcoal production was also an important activity for households in Dirib 
Gomboo (11 per cent in 1998 and 14 per cent in 2000). On the south-western side of the 
mountainn charcoal production occurred only in Hula Hula in 1998 (11 per cent of the 
households),, but was no longer apparent in 2000. The households may match the use of 
firewoodd and charcoal for cooking. 

Thee proportion of households harvesting poles on the mountain was twice as high in 1998 
comparedd to the 2000 survey (29 per cent versus 14 per cent), with larger differences 
observablee in Sagante and Kituruni. On the eastern side of the mountain, twice as many 
householdss claimed to harvest poles in 1998 (44 per cent) compared to 2000 (22 per cent) and 
onn the south-western side these ratios were about 15 per cent in 1998 and 7 per cent in 2000. 
Timberr poles harvested by households are mainly used for construction, either for erecting a 
house,, a granary or for making farm implements such as ploughs. Thus it seems that the 
samplee households carry out more construction activities and related wood extraction during a 
wett season2 or a wet year such as 1998. On the whole, relatively more people in the villages 
onn the eastern side of the mountain are involved in the collection of poles. Medicinal herbs, 
fodderr for livestock and grass for thatching houses are other 'minor forest products' - not 
minorr in terms of their importance to the households, but because of the limited effect of their 
exploitationn on the natural environment. The proportion of households harvesting medicinal 
herbss was relatively high (more than 10 per cent) in 1998 during the time of human and 
livestockk disease outbreaks in the region. The knowledge of herbal medicinal plants (and 
roots)) is often restricted to individual families and is usually secretively passed on from father 
too a senior son or mother to a daughter. This explains the low proportion of households 
harvestingg medicinal herbs during both surveys, although Kituruni was an exception with 53 
perr cent of the households collecting herbs in 1998. The relatively high harvests of grass for 
roofingg (about 27 per cent) and medicinal herbs (about 11 per cent) in 1998 as compared to 
20000 (0.5 per cent and 3.9 per cent respectively) might imply that there are more diverse 
resourcess available after a rainy season. 

Fodderr for livestock was an important resource during the dry season in 2000 relative to 
thee wetter season in 1998. The relatively large proportion of the population of the villages of 
Dirib,, Sagante and Karare harvesting fodder indicates high mean livestock holdings on the 
mountainn (see Chapter 7). The relatively high proportion of households harvesting fodder in 
Badassa,, despite low households herd sizes here, may be because of an attempt to provide 
additionall  feeds to their few animals. The households' harvest of fodder during the dry season 
iss perceivably a herd management strategy to provide supplementary feeds for weak (or sick) 
animalss or young calves. The seasonal changes in the demand for vegetation products such as 
fodderr also affect household's labour allocations between various activities. 

Charcoall  is called chile in Borana and a village in Sagante bears this name, signifying its major involvement 
inn making charcoal. 
Thee fieldwork for this study was undertaken in a rainy season and during a very wet year in 1998 and in the 
dryy season (a drought year) in 2000 (see Chapter 4). 
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TableTable 13.1 
Householdd affirmative responses (%) to the use of vegetation products, per village 

Site e 

a.a. Responses in 

EastEast (n = 106) 

Firewood d 

19981998 (%,n) 

DiribGomboo 97.1 

Badassa a 

Sagante e 

Sub-total Sub-total 

South-westSouth-west (n = 

Kituruni i 

Hulaa Hula 

Karare e 

Sub-total Sub-total 

Alll  (215) 

b.b. Responses in 

EastEast (n = 102) 

100.0 0 

100.0 0 

99.1 99.1 

109) 109) 

(34) ) 

(36) ) 

(35) ) 

100.0(36) ) 

100.0 0 

100.0 0 

100.0 100.0 

(38) ) 

(35) ) 

99.55 (214) 

20002000 (%, n) 

Diribb Gombo 100.0 

Badassa a 

Sagante e 

Sub-total Sub-total 

South-westSouth-west (n = 

Kituruni i 

Hulaa Hula 
Karare e 

Sub-total Sub-total 

Al ll  (203) 

100.0 0 
100.0 0 

100.0 100.0 

101) 101) 

100.0 0 

100.0 0 

100.0 0 
100.0 100.0 

(35) ) 

(35) ) 

(32) ) 

(34) ) 

(35) ) 
(32) ) 

100.0(203) ) 

Typee of woodland and/or natural fores 

Charcoal l 

11.44 (4) 

2.88 (1) 

65.7(23) ) 

26.4 26.4 

--
10.55 (4) 

--
3.7 3.7 

14.9(32) ) 

14.33 (5) 

2.99 (1) 

50.0(16) ) 

21.6 21.6 

--
--
--
--

10.88 (22) 

Poles s 

65.77 (23) 

16.77 (6) 

51.44 (18) 

44.3 44.3 

30.66 (11) 

13.22 (5) 

--
14.7 14.7 

29.33 (63) 

60.00 (21) 

---
3.11 (1) 

21.6 21.6 

11.88 (4) 

2.99 (1) 

6.33 (2) 

6.9 6.9 

14.33 (29) 

resources s 

Medicinal l 
herbs s 

---
2.8 8 

5.7 7 

2.8 2.8 

52.8 8 

2.6 6 

---
18.3 18.3 

10.7 7 

---
2.9 9 

3.1 1 

2.0 2.0 

2.9 9 

2.9 9 

6.3 3 

4.0 4.0 

3.9 9 

(1) ) 

(2) ) 

(19) ) 

(1) ) 

(23) ) 

(1) (1) 

(1) ) 

0) ) 
0) ) 
(2) ) 

(8) (8) 

Fodderr for 
livestock k 

77.1 1 

13.9 9 

77.1 1 

55.7 55.7 

--
13.2 2 

---
4.6 4.6 

9.8 8 

74.3 3 

97.1 1 

62.5 5 

78.4 78.4 

8.8 8 

8.6 6 
81.3 3 

31.7 31.7 

(27) ) 

(5) (5) 
(27) ) 

(5) (5) 

(64) ) 

(26) ) 

(34) ) 

(20) ) 

(3) ) 

(3) ) 
(26) ) 

55.2(112) ) 

Grasss for 
roofing g 

51.44 (18) 

16.77 (6) 

85.77 (30) 

50.9 50.9 

— — 
13.22 (5) 

~ ~ 
4.6 4.6 

21A21A (59) 

--
--
~ ~ 
— — 

— — 
2.9(1) ) 

--

0.5(1) ) 
Note: : 

a.. Figures in brackets are the number of households that affirmed harvesting a given product. 
Source:Source: Authors' surveys, 1998 and 2000. 

Honeyy is another product collected by a few households (not listed in Table 13.1). Honey 
gatheringg through traditional smoking practices produces the risk of forest fires. The colonial 
recordss relate that fire lighting to burn grazing areas or smoking to gather honey were 
discouragedd to reduce the risk of fire outbreaks as a result of the fire getting out of control and 
spillingg over onto the protected areas. Harvesting wild honey is nowadays discouraged and 
thee development of artificial beehives at the farm by or through the Ministry of Agriculture is 
aa common substitute of honey sources on the mountain today (MDARs 1998,2000, 2001). 

SourcesSources of plant products 
Thee households obtain plant products from different sources (Table 13.2). A household may 
relyy on one source more than another and also use various sources at different harvest times. 
Interestingly,, the population in the villages on the eastern side of the mountain exploit more 
diversee sources of natural vegetation products than those in the villages on the south-western 
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side,, which is consistent with the low human population density on the south-western side and 
thee corresponding relative abundance of common pool resources. Nearly 100 per cent of the 
latterr households used the protected natural forest during both surveys, as compared to 56 per 
centt and 87 per cent of the population in the villages on the eastern side in 1998 and 2000 
respectively.. The proportion of households using the natural forest for firewood substantially 
increasedd from 56 per cent in 1998 to 87 per cent in 2000 on the eastern side, which 
compensatess for reduced firewood harvest from gully/farm edge woody resources in 2000. 

Tablee 13.2 shows that woodland3 outside the settled areas on the mountain provided 4.7 
perr cent of the households on the eastern side with wood for making charcoal in 1998 but 
mostt households recur to the forest for woody material input for charcoal production. 
Woodlandd was also a minor source of firewood only on the eastern side of the mountain (for 
aboutt 5 per cent of the households) and provided a very small portion of the households (1 per 
cent)) with poles, herbs and fodder in 1998. In 2000, the proportion of households on the 
easternn mountain side exploiting woodland for fodder had increased to about 4 per cent. 

Forr most households the natural forest is mainly a source of firewood. The natural forest 
providedd firewood for 68 per cent of the households on the eastern side and 99 per cent of the 
householdss on the south-western side in 1998. These percentages increased to 86 per cent and 
1000 per cent respectively in 2000. The natural forest is also the most important source of 
woodd for charcoal, poles, herbs and fodder for livestock. It was the major source of fodder in 
2000.. The proportion of the households that obtained fodder from the forest increased from 
177 per cent in 1998 to 39 per cent in 2000 on the eastern side of the mountain and from 5 per 
centt in 1998 to over 31 per cent in 2000 on the south-western side. The natural forest became 
aa fallback source for almost all the vegetation products, especially for firewood and fodder for 
livestockk during the 2000 drought compared to 1998. Therefore, the less diversified 
householdd use of the sources in 2000 may be partly attributed to the different seasons of our 
surveys.. The increased proportion of households relying on the natural forest in 2000 
confirmss the increased use of the forest during dry or stress periods and illustrates the forest's 
functionn as a safety valve during times of economic hardship. 

Thee vegetation on households' own farms (20 per cent), gully/farm edges (13 per cent) and 
forest/farmss - that is a combined use of natural forest and own farm - were important sources 
off  fodder, grass for roofing and firewood in 1998 on the eastern side of the mountain. 

Thee above results demonstrate a significant dependence of rural households and the local 
economyy on the protected natural forest as a source of various products. However, it would be 
deceptivee to state that conservation programmes have littl e benefits to the local communities 
orr to argue that conservation efforts are detrimental to the local communities. Forest resources 
havee been largely accessible to the settled farming families on the mountain in recent years, as 
theyy were in the past to pastoral groups which fell back on forest resources (water and grazing 
rights)rights) during critical stress periods. Yet the shift in access rights might not matter much 
givenn that the settled households largely correspond with the main (former) pastoral groups. 

33 The woodland (woroma as locally referred to) is woody vegetation outside the settled areas on the mountain 
andd without the legal protection status of the forest. The households communally use the woodland 
resources. . 
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TableTable 13.2 
Sourcee of woody vegetation used by households, perr sample village 

Site/product t 

a. Productsa. Products harvested in 
East East 

Firewood d 
Woodd for charcoal 
Poles s 
Herbs s 
Fodderr for 
livestock k 
Grasss for roofing 

AllAll  (282) 
South-west South-west 

Firewood d 
Woodd for charcoal 
Poles s 
Herbs s 
Fodderr for 
livestock k 
Grasss for roofing 

AllAll  (159) 
b. Productsb. Products harvested in 
East East 

Firewood d 
Woodd for charcoal 
Poles s 
Herbs s 
Fodderr for 
livestock k 

AllAll  (195) 
South-west South-west 

Firewood d 
Woodd for charcoal 
Poles s 
Herbs s 
Fodderr for 
livestock k 
Grasss for roofing 

AllAll  (148) 

Woodland d 

1998* 1998* 

4.77 (5) 
4.77 (5) 
0.99 (1) 
0.99 (1) 
0.99 (1) 

---
4.64.6 (13) 

--
2000* 2000* 

4.99 (5) 
2.00 (2) 

3.99 (4) 

5.6(11) 5.6(11) 

1.0(1) ) 

0.7(1) 0.7(1) 

Natural l 
forest t 

67.99 (72) 
20.88 (22) 
35.8(15) ) 

1.99 (2) 
17.0(18) ) 

5.77 (6) 
56.056.0 (158) 

99.11 (108) 

14.77 (16) 
18.33 (20) 
4.66 (5) 

4.66 (5) 
96.896.8 (154) 

86.33 (88) 
17.66 (18) 
21.66 (22) 
2.00 (2) 

39.22 (40) 

87.287.2 (170) 

100.0(101) ) 
11 0) 
6.99 (7) 
4.00 (4) 

30.77 (31) 

1.00 (1) 
98.0(145) 98.0(145) 

Market t 

0.9(1) ) 

0.30.3 (1) 

2.6(1) ) 

0.60.6 (1) 

--

1.0(1) ) 
1.0(1) ) 

1.41.4 (2) 

Forest/ / 
Market3 3 

0.9(1) ) 

0303 (1) 

3.77 (4) 

2.52.5 (4) 

8.88 (9) 

4.64.6 (9) 

--

Forest/ / 
Farm* * 

0.99 (1) 
0.9(12) ) 

11.3(12) ) 

3.88 (4) 
6.46.4 (18) 

--

--

Own n 
farm m 

2.88 (3) 

1.99 (1) 

17.9(19) ) 

30.22 (32) 
19.9(56) 19.9(56) 

1.0(1) ) 

0.50.5 (1) 

--

Gully/ / 
farmm edge 

22.66 (24) 

9.4(10) ) 

1.99 (2) 
12.812.8 (36) 

2.00 (2) 

2.00 (2) 

2.12.1 (4) 

--
Notes: : 

a.. The category forest/market refers to a combined use of (natural) forest and market to obtain a resource, and 
forest/farmm stands for the combined use of forest and the own farm as source of the product. 

b.. * Figures reflect the proportion of households and those in brackets the absolute number of households harvesting a 
specificc product. 

c.. Products not reported have been omitted from the table. 
d.. Total responses can be more than the sample size because of multiple responses. 

Source:Source: Household surveys, 1998 and 2000. 

RulesRules of access to natural vegetation products 
Whatt sources of vegetation products the households use largely depends on the existing 
accesss rights and the ways access rights to plant resources can be obtained. These, in turn, are 
sourcee and product-specific. Access to, and use rights of, various vegetation resources outside 
thee settled areas are generally regulated by communal access rules of a given group. For 
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example,, access rights to the vegetation resources on the south-western side of the mountain 
aree defined by Rendille and Samburu rules of access and exclude access rights to, for 
example,, the Boran around the Dirib Gombo area. The communal access rights also govern 
thee harvest of products from gully ridges, farm edges and woodland. Here the resource users 
enjoyy unlimited access to resource endowments of the area they occupy provided a given 
accesss rule conforms to informal institutions of natural resource use among a specific group. 

Thee on-farm woody resources are private resources for which the resource users do not 
needd to pay charges. 

Thee natural forest is owned by the state, mainly run by the Forest Department and partially 
entrustedd to a parastatal agency. Access to products in the National Park or the Forest Reserve 
iss controlled by a legally defined permit system. Household access to the products within the 
jurisdictionn of the protected forest is formally only allowed with a monthly permit licence, 
issuedd upon payment of a prescribed fee of Ksh. 40 (in 2000) or other occasional permits for 
hotelss or schools. The harvest of woody products from the protected forest is illegal without 
suchh a permit. Some products (such as medicinal herbs) may be acquired without a permit. 

Thee proportion of the households that possessed a permit amounted to about 48 per cent in 
bothh 1998 and 2000 (Table 13.3). If we only consider households that exploit the natural 
forestt for various products (87 per cent of the households) this percentage increases to 58 per 
cent.. This percentage is higher among households on the south-western side of the mountain 
(611 per cent in 1998 and 64 per cent in 2000) than among those on the eastern side (36 per 
centt in 1998 and 31 per cent in 2000). 

Thee households' decision to harvest forest products with or without a licence is 
presumablyy affected by the probability of not being caught and the anticipated cost of the 
magnitudee of a fine if prosecuted in a court of law (see Polinsky and Shavell 1992). This 
emphasisess the critical role of manpower in the effectiveness of managing the protected areas 
(seee Chapter 9, section on staff appointment). 

Almostt 14 per cent of the households possessing a permit and collecting products from the 
protectedd forest in 1998 sold forest products at the market. Of the households with a permit 
licencee and harvesting forest products in 2000, less than 12 per cent traded in the forest 
products;; a marginal decrease of 2 per cent. These figures illustrate that the majority of the 
householdss with legal access rights to the protected forest are not engaged in the trade of 
forestt products. It is apparent that most of the sample households use permits to obtain forest 
productss for their own use, rather than with a view to selling them at the cash market to 
generatee income. 

Thee permit system is a poor instrument to regulate resource use. The permit fee was Ksh. 4 
perr month during the 1960s and rose sharply to Ksh. 20 in the 1980s and again to Ksh.36 in 
thee early 1990s. The permit system is standardised nationwide and resource users are charged 
aa uniform fee. By 2000, the authorised permit fee was about Ksh. 40. Surprisingly, 
respondentss reported paying varying monthly fees. Of the 69 households that stated that they 
ownedd a permit and also revealed to us what amount they paid for the permit licence in 2000, 
aboutt 57 per cent paid Ksh. 40, 30 per cent paid Ksh. 30, 7 per cent paid Ksh. 39, 4 per cent 
paidd Ksh. 35 and one household paid Ksh. 39.50. Despite the fact that many households have 
legitimatee access rights to the forest for the harvest of plant products, the different permit 
pricess suggest hitches in the fee charged. This might mean that people try to circumvent the 
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paymentt of mil permit fees by cheating or avoiding the forest guards or game rangers and/or 
byy paying small amounts in the event of being caught or to gain temporary access to forest 
resources. . 

TableTable 13.3 
Householdd possession of a permit license, per sample site 

Sitee Among all households 

%% (n = yes) % (n = no) 
a.a. Permit in 1998 
Eastt 35.8 (38) 
South-- 60.6 (66) 

west t 
MeanMean 48.4 (104) 

b.b. Permit in 2000 
Eastt 30.4 (31) 
South-- 63.4 (64) 

west t 
MeanMean 48.0 (95) 

64.22 (68) 
39.44 (43) 

51.6(111) 51.6(111) 

65.77 (67) 
35.66 (36) 

52.0(103) 52.0(103) 

Amongg households that exploit 
thee natural forest 

%% (n = yes) % (n = no) 

35.88 (38) 
60.66 (66) 

57.557.5 (104) 

30.44 (31) 
63.44 (64) 

58.358.3 (95) 

33.0(35) ) 
38.55 (42) 

42.542.5 (77) 

2929 A (30) 
37.66 (38) 

41.7(68) 41.7(68) 

Permit-holdingg households 
thatt sell products from the 

naturall  forest 
%% (n = yes) % (n = no) 

2.88 (3) 33.0(35) 
10.1(11)) 50.5(55) 

13.5(14)13.5(14) 86.5(90) 

4.99 (5) 25.5(26) 
5.99 (6) 55.4(56) 

11.6(11)11.6(11) 88.4(84) 
Notes: : 

a.. Figures in brackets are the absolute number of households that stated that they possessed a permit licence. 
b.. The sums of responses under the 'among all households' column in 2000 do not add up to 100 per cent of the 

samplee due to some cases being missing. 
Source:Source: Household surveys, 1998 and 2000. 

Thee quantitative control of permit licenses could, in essence, allow the FD (or KWS) to 
allocatee market quota, especially to households that sell forest products. However, the dual 
endorsementt of forest permits raises concerns about the dominance of power and mistrust 
confrontingg resource users. The problem is exacerbated by the fact that the KWS employees 
aree paid more in comparison to the poorly remunerated FD officers (see Chapter 9). This, in 
turn,, hinders the effective management of protected areas. The weak regulation of the 
protectedd areas creates open access problems associated with the exploitation of the natural 
forestt and is one of the main threats4 to forest conservation in the area. 

GenderGender and generational division of labour in natural product harvests 
Menn and women and boys and girls among the main study groups traditionally perform 
differentt labour tasks, although without strict rigidity. These days, household members' roles 
havee changed owing to settlement, but the traditional roles are still applied to household tasks. 
Thee different tasks in the collection of plant products translates into a dissimilar burden on 
specificc household members, instead of collectively shared and equally distributed workloads. 
Wee investigated this issue in 2000 in order to acquire an insight into the composition of 
householdss that harvested natural resources. 

44 The illegal harvesting of forest products includes logging as well. It is sometimes difficult to measure the 
collectionn of one or two poles to repair a granary. To date, the effect of pole harvesting on the forest and 
aroundd the mountain is unclear, in contrast to elsewhere in Kenya around Mt. Kenya and Kakamega Forest. 
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Tablee 13.4 shows that there are more people engaged in the collection of firewood 
comparedd to the other activities considered separately. Women and girls predominantly 
undertakee firewood collection, with female household members undertaking over 99 per cent 
off  the harvests. On the eastern side of the mountain 42 per cent of all people are engaged in 
thee collection of firewood, this proportion amounting to about 50 per cent in the south-west. 
Onn the eastern side, both sexes engage in the collection of fodder for livestock and root-tuber 
collection.. This is also the case in the south-west, but here the proportion of women carrying 
outt tuber collection activities is higher: excluding tasks which are shared by men and women, 
511 per cent of the women {i.e. 30 women out of total of 59 people) participate in fodder 
collectionn on the south-western side of the mountain compared to 48 per cent of the women 
(i.e.(i.e. 37 women out of the total of 77 people) on the eastern side (mean difference not 
statisticallyy significant: t = 1.153; P>0.1O level). There are more men involved in the 
collectionn and gathering of poles than women - about 88 per cent of the men versus 13 per 
centt of the women. About 14 per cent of the people participate in charcoal production on the 
easternn side of the mountain. The reason for men and women sharing charcoal production 
taskss is perhaps because of its important contribution to the household income. 

Women'ss effective participation in different tasks is not restricted to 'domestic' activities 
suchh as the collection of firewood and grass for roofing. They participate equally as their male 
counterpartss in the collection of root-tuber and fodder, which are livestock management 
strategiess under stress periods. The collection of these products is associated with crucial 
indigenouss knowledge of local environmental resources. The downside of such harvests 
duringg critical times in herd management is the increased demand on labour time, particularly 
off  women and girls. For example, of the entire sample, women alone account for 17.3 per cent 
off  the total labour input in root-tuber collection and men alone only 3.8 per cent. The 
collectionn of fodder constitutes an additional activity for women who are already over-
burdenedd by the tasks that they perform on their owr where women alone accounted for 
aboutt 49 per cent of the total persons involved and men just about 2 per cent. This shows that 
thee incidence of burden of collection of products such as fodder and root-tuber fall on women. 

Thee gender differences in labour input in the collection of different products seem to 
smoothenn out on the whole, with the exception of firewood collection in which women, and 
perhapss girls, are the predominant players. In general, the constraints imposed by harvesting a 
givenn product are mainly time and energy spent on travel or transport time if the product is 
soldd at the market. This may also include forgone earnings if labour time has been used in an 
alternativee activity. Recognising the phenomenon that firewood collection is within the 
domainn of women's traditional roles, the incidences of burden and responsibilities for the 
collectionn of various products are likely to fall heavier on the female members of the 
household.. The fact that women shoulder most of the tasks related to the harvests of 
environmentall  resources emphasises the importance of targeting women in natural resource 
managementt policies and interventions. 

MeansMeans used to transport the harvested products 
Thee means used for the transportation of various products crucially affect the burden 
associatedd with such tasks. The most commonly used means of transport are human back and 
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TableTable 13.4 
Sexx of persons collecting products per sample site 

Site/sex x 

EastEast ( n) 
Male e 
Female e 
Femalee and male 

TotalTotal persons (%) 
South-westSouth-west ( n) 

Male e 
Female e 
Femalee and male 

TotalTotal persons 

(%) (%) 
Totall  (no. of 
persons)* * 

Male e 

Female e 

Femalee and male 

Firewood d 

11 (1) 
1300 (95) 

131131 (41.6) 

11 (1) 
157(100) ) 

158158 (49.5) 

289 9 

2 2 
(2,, 0.7) 

287 7 
(195,99.3) ) 

--

Charcoal l 

17 7 
28 8 

(9) ) 

(11) ) 
4545 (14.3) 

45 5 

--

17 7 
(9,, 37.8) 
28 8 

(12,62.2) ) 

Fodderr for 
livestock k 

tt (1) 
377 (24) 
39(17) ) 
77(24.4) 77(24.4) 

22 (2) 

30(15) ) 
27(11) ) 
5959 (18.5) 

136 6 

3 3 
(3,2.2) ) 
67 7 

(39,, 49.3) 
66 6 
(28,48.5) ) 

Tuber r 

11 (1) 
111 (6) 
500 (21) 
6262 (19.7) 

55 (3) 
16(11) ) 
733 (28) 
9494 (29.5) 

156 6 

6 6 
(4,3.8) ) 
27 7 

(17,, 17.3) 
123 3 
(49,, 78.8) 

Poles/grass s 
forr roof 

33 (3), 5 (4) 

8(2.5) 8(2.5) 

8 8 

7 7 
(6,, 87.5) 

1 1 
(1,, 12.5) 

— — 

Share e 

(%) ) 

0.9 9 
61.9 9 
37.1 1 
315 315 

5.0 0 
63.6 6 
31.3 3 

319 319 

Notes: : 
a.. Except for the last three rows, the figures refer to the total number of people engaged in the collection of each 

productt per site. The figures in brackets refer to the total number of households involved. 
b.. "Female and male" refer to cases where both sexes equally share the responsibilities for the collection of products. 
c.. *I n the last three rows, the figures outside brackets denote die total number of persons engaged in the collection of 

productss and the figures in brackets denote the sample size and share of people engaged in collection of each 
productt per sex categories respectively. 

Source:Source: Household surveys, 2000. 

TableTable 13.5 
Meanss of transport used to obtain products, per sample site 

Site/product t 

EastEast (%. n) 
Back k 
Donkey y 
Bicycle e 

South-westSouth-west (%, n) 
Back/shoulder r 
Donkeyy (and back) 
Donkey y 
Tractor r 

AllAll  (n) 
Back/shoulderr (%) 
Donkeyy (and back) (%) 
BicycleBicycle (%) 

Firewood d 

89.66 (95) 

2.99 (1) 

89.00 (97) 
0.99 (1) 
0.99 (1) 
0.99 (1) 

196 196 
98.0 0 

1.0 0 
0.5 5 

Charcoal l 

17.9(19) ) 
2.8 8 

22 22 
86.4 4 
13.6 6 

---

(3) (3) 

Fodderr for 
livestock k 

38.7(41) ) 
0.99 (1) 

24.88 (27) 
0.99 (1) 

70 70 
97.1 1 
2.9 9 

---

Tuber r 

26.44 (28) 

32.11 (35) 
7.33 (8) 

71 71 
88.7 7 
11.3 3 

--

Others s 

5(P),, l(gr) 

Note: : 
a.. Under 'others' column 6 (gr) denotes grass for roof and (p) stands for poles. Poles are commonly carried in bundles 

onn shoulders rather than on the back, as is the case with firewood. 
Source:Source: Own survey, 1998. 
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shoulder,, while tractors, bicycles and donkeys are occasionally used as well. Donkeys are 
usedused to transport tubers on the south-western side of the mountain, while a few households on 
thee eastern side use them to transport charcoal and fodder for livestock by a few households in 
thee east. 

Nearlyy 90 per cent of the households transport firewood on their own backs. The same is the 
casee for over 85 per cent of all the households' mode of transport for most products. The use 
off  the people's backs in resource harvests entails searching, gathering and delivering of 
vegetationn products at home. The households' use of this mode is on average higher for 
firewoodd and fodder for livestock. As we have seen, the households rely substantially on 
variouss vegetation resources, particularly during times of stress. This in turn brings to light 
thee labour-time constraints related to collection activities. 

RuralRural income from the trade in vegetation resources 
Thee households harvest the various products for their own consumption and for generating a 
cashh income. People in the sample villages purchase and/or sell natural vegetation products 
(Tablee 13.6). Overall, 49 of the 215 sample households (about 23 per cent) traded in natural 
vegetationn products in 1998 and 40 of the 203 sample households (20 per cent) did so in 
2000.55 Of the households trading in natural vegetation products in 1998, 6 per cent both 
boughtt and sold the harvested products6; 71 per cent were engaged in selling only and 22 per 
centt in buying only in 1998. In 2000 none of the households trading in natural vegetation 
productss were exclusively engaged in buying, 75 per cent were only selling and 25 per cent 
weree both selling and buying these products. Charcoal and firewood were bought (either 
jointlyy or independently) by about 10 per cent of the (i.e. five) households that traded in the 
productss in 1998 and 15 per cent in 2000 (i.e. six households). Correspondingly, the same 
productss were sold by about 57 per cent (28 households) and 60 per cent (24 households) of 
thee households that traded in the natural products; excluding the households that both bought 
andd sold these products. Households in Hula Hula commonly sold firewood and those in 
Badassaa mainly bought poles, whereas households in Sagante and Kituruni mostly sold 
charcoall  and honey, respectively, in 1998. 

Wee examined the value of the trade in natural vegetation products in more detail in 2000 
andd found that about Ksh. 5,950 was spent on purchasing the various products and about Ksh. 
30,5000 was earned from the sale of the products in one month. Only Badassa realised negative 
nett returns (expenses less income) on the trade in natural vegetation products, namely Ksh. 
2,150.. Through the sale of products, Dirib, Sagante, Hula Hula, Karare and Kituruni gained a 
positivee transaction income (income less expenses) of Ksh. 26,700 in the study months in 
2000.. For all the villages together, there is a positive net transaction income (total income less 
totall  expenses) of Ksh. 24,550 on the whole per month. The fact that more of the entire 
samplee households extract forest products for their own use compared to those that sell 
suggestss that the households are primarily consumers of forest and natural vegetation products 

55 This section's analysis of trade in natural vegetation products is based on only a sub-sample of these 
households. . 

66 It seems strange that households that sell a product also buy it, but these kinds of transitions often occur 
withinn a village. At times reciprocal household exchanges of products or lending of labour in the harvest of 
productss are not uncommon. However, our guess is that a product is occasionally bought in small amounts 
andd mostly sold. 
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ratherr than traders in these products. At the same time, and seemingly contradictory, there are 
moree households that sell products to earn cash income than households that buy these 
products. . 

TableTable 13.6 
Transactionn matrix for natural products, per sample site (n = 49 in 1998 and 40 in 2000) 

Productt bought and village 
Yes s No o 

a.a. Transaction outcome in 1998* 

op p 

> > 

2 2 
I/O O 

3 3 

O O 

O, , 

Yes s 

No o 

All All 

Hulaa Hula 

Badassa a 

Sub-total(households): Sub-total(households): 
Easternn side 
South-westernn side 

22 - Charcoal 
11 - F/wood and 

charcoal l 

55 - Poles 
33 - Honey 
11 - Poles and 

honey y 
11 - Firewood 
11 - Charcoal 

11 1 
3 3 

14(28.6) 14(28.6) 

Hulaa Hula 
Sagante e 

Kituruni i 

Dirib b 
Karare e 

66 - Firewood 
211 - Charcoal 

11 - F/wood and 
charcoal l 

11 - Poles 
55 - Honey 
11 - Poles and honey 

~ ~ 
--

22 2 
13 3 
3535 (71.4) 

b.b. Transaction outcome in 2000* 

OH OH 

~ ~ 
a a 
<a <a 

o o 
t» » 

3 3 
T3 3 
O O 

Yes s 

No o 

All All 

Badassaa [Ksh, 3,550]: 

Hulaa Hula [Ksh. 800]: 

Karare[Ksh.. 1,600]: 

---
Sub-total Sub-total 
(households): (households): 

Easternn side 
South-westernn side 

[Ksh.[Ksh. 5,950] 

66 - Firewood 

11 - Fodder 

22 - Fodder 
1-Herbs s 

~ ~ 

6 6 
4 4 

1010 (25) 

Badassaa [Ksh. 1,400] ] 

Diribb [Ksh. 7,300] 
Sagantee [Ksh. 13,600] 

Kiturunii  [Ksh. 500] 
Hulaa Hula 
1,500] ] 

[Ksh. . 

Kararee [Ksh. 6,200] 

--

[Ksh.[Ksh. 30,500] 

11 - Charcoal 
11 - Firewood 
55 - Charcoal 

133 - Charcoal 
33 - Firewood 
11 - Poles 
11 - Charcoal 

55 - Fodder 

--

23 3 
7 7 

30(75) 30(75) 
Notes: : 

a.. *The absolute figures preceding each product sold/bought stand for number of households in each village. 
b.. The figures in round brackets show the share of households that buy or sell a given product. 
c.. The figures in square brackets in 2000 refer to income earned from sale and the value of product bought per month 

(Ksh./month).. In 1998, we did not unfortunately disaggregate household income or expenses from trade in natural 
productss into specific product. 

Source:Source: Authors' survey, 1998 and 2000. 

Thee proportion of households that sold forest products only increased slightly by about 4 per 
centt (from about 71 per cent to 75 per cent) between the 1998 and 2000 surveys. Inter-
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temporally,, the ratio of sample households that buy, sell or combine both activities is on the 
wholee comparable and low for the periods of the survey. 

Thee position of Badassa, Karare and Dirib shifted in the transaction matrix between the 
surveys.. Households in Badassa were exclusively buyers in 1998, but also sold natural 
vegetationn products in 2000. Households in Dirib and Karare neither sold nor bought natural 
vegetationn products in 1998, but some of them were engaged in the trade of these products in 
2000.. A few households in Karare started selling fodder and others bought fodder and herbs, 
whilee a few households in Badassa engaged in selling charcoal and firewood and a few more 
boughtt firewood. Some households in Dirib also sold charcoal in 2000. Hula Hula, Sagante 
andd Kituruni were engaged in similar trading patterns in 1998 and 2000 hence retained their 
positionn in the matrix. A relatively large number of households in Sagante reported the sale of 
charcoall  both in 1998 and in 2000. Dirib and Karare households did not trade in any product 
inn 1998 and hence were self-providers of forest and natural vegetation products. Badassa 
householdss harvested various vegetation resources for their own consumption and those in 
Hulaa Hula more or less equally engaged in the sale and purchase of natural vegetation 
products. . 

Whenn we compare the villages on the eastern side of the mountain (Dirib, Badassa and 
Sagante)) with those on the south-western side (Kituruni, Hula Hula and Karare), we find that 
moree households on the eastern side traded in natural vegetation products in both 1998 (33 
versuss 16 households) and in 2000 (29 versus 11 households). While about 22 per cent of the 
householdss on the (north-)eastem side bought products (i.e. the 11 households in Badassa), 
aboutt 6 per cent of the households on the south-western side bought and sold products in 
1998.. The ratios of households that bought and sold products were about 15 per cent and 10 
perr cent respectively in 2000. In 1998 and in 2000, 47 per cent and 58 per cent respectively of 
thee households on the eastern side sold at least one product. These ratios were much lower 
amongg households on the south-western side of the mountain (about 27 per cent in 1998 and 
188 per cent in 2000). 

Thee household sale of vegetation products is likely to be irregular and returns depend on 
thee season. As a result it is impossible to generalise with regard to data on the trade of these 
products.. However, the sale of these products generates much needed household income when 
productionn from other sources fails. In times of environmental stress, a resource might be 
difficul tt to access (e.g. because of increased distance to products such as firewood from the 
villagess or lack of growth of herbs) and households then have to devote extra time and effort 
too gain access to the resource. This in turn compels households to allocate their labour 
cautiouslyy to competing activities. The term stress periods can also be applied to critical times 
duringg which households need all means to survive. During such periods, the key household 
priorityy shifts from searching for a moderately available source of income to relying on a low-
returnn and low-risk source of income. Under such circumstances, the household's strategy to 
realisee a secure income may be to diversify income sources and to fall back on accessible 
resourcess like natural vegetation during the dry season. 

Ass regards the demand side, about 29 per cent of the households in 1998 and 25 per cent in 
20000 purchased one or more natural vegetation products. An assessment based on supply-
demandd ratios reveals low rural household demand (i.e. as shown by low sales) compared to 
thee supply of the products, particularly in the dry seasons when market prices and returns on 
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tradee in these products often decline. This is consistent with the view that the prices of local 
environmentall  resources (like charcoal and firewood) often plummet during dry seasons 
owingg to low demand at the village level. The poor market price may partly be because of 
increasedd household harvests and the sale of products. As a result, the increased supply of 
productss to the market does not assure households any immediate sale of products, nor does it 
guaranteee a reasonable income, due to saturation of the market. Under such circumstances, 
householdss would benefit from entering into informal contracts and delivering product(s) to 
thee buyer's residences. The farm/market source of woody products we saw earlier attests to 
suchh market arrangements outside the conventional marketplace, where sellers and buyers 
mayy negotiate prices and agree upon the mode of settling transactions. Such contractual 
obligationss do not offer a better price but assure a reliable, albeit low income. The trade in 
vegetationn products lumbers women with the additional burden of transporting bulk loads to 
thee market site - which means covering a minimum distance of about 10 km to the town. 
Duringg stress times, when there is a low demand for products in relation to supply to the 
market,, women are also forced to hawk products in Marsabit town from household to 
householdd searching for buyers. 

Thee household harvesting and sale of certain products are associated with certain negative 
stigmas.. Charcoal production is traditionally considered a dirty and low-status enterprise by 
mostt of the groups with pastoral backgrounds. It has been regarded as an option for low-caste 
clanss (blacksmiths) among the pastoral groups in the district. Furthermore, herders said that 
moneyy earned from charcoal trade is dirty or brings bad luck (Interviews, 1997). In this 
regard,, household involvement in charcoal production is viewed as undesirable and the 
incomee earned from the sale of charcoal does not, perceivably, permit the accumulation of 
assets,, nor does it lead to economic prosperity apart from its contribution to basic survival at 
timess of low economic production. The meagre income earnings from charcoal sales tend to 
supportt this view. 

Fromm the table, it is not possible to establish the rate of resource extraction and the overall 
householdd supply to the market. However, the low household sale of vegetation products 
duringg the drought of 2000 may be due to the on-going distribution of relief food. If this were 
correct,, it would mean that the distribution of relief food reduces household collection of 
naturall  vegetation products for sale (at least for food needs) during stress periods and thus 
relievess the local demand for woody and other vegetation resources. On the basis of the 
transactionall  information in Table 13.6, the low trade in vegetation products suggests that the 
mainn threat of negative environmental impacts hinges on forest harvests for domestic 
consumption. . 

EnvironmentalEnvironmental effects of natural vegetation product extraction 
Thee household harvests of vegetation resources are likely to have differential impacts on the 
overalll  vegetation cover on the mountain. For example, poles, herbs and grasses for thatching 
housess are harvested irregularly in response to short-term and medium term needs. Poles may 
bee harvested only when households construct a semi-permanent house, hence only a few 
timess in a couple of years, but when they do so they harvest in large quantities. In terms of 
numberr of users and frequency of use there is minimal use of medicinal herbs. Collecting 
grassess for roofing occurs once every couple of months and is still an important forest use for 
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aa moderate percentage of the households in the region.7 Herb collection may require the 
specialisedd skills of a medicine person in some instances. In addition, the harvesting of tuber 
andd fodder is clearly important during stress periods like in 2000. The number of households 
collectingg fodder on the southern side of the mountain increased substantially (from 4 to 31) 
betweenn 1998 and 2000 and the average trips made for harvesting fodder increased as well 
(fromm 8.5 to 17.9 trips) (see Table 13.7 in the next section). On the north-eastern side, in 
contrast,, the number of households collecting fodder and the average number of trips to 
collectt fodder fell slightly between the surveys. There is also quite an increase in the average 
collectionn time for fodder between the surveys at both sites (from 1.8 to 9.6 km). One direct 
consequencee of this is the increased burden of fodder collection time, which falls mostly on 
womenn and girls. Household harvesting of poles, grasses and fodder focuses on certain 
preferredd plant species, thus resource harvests are selective and end-use specific. This means 
thatt there is a large diversity in the species used. As a consequence, the pressure on vegetation 
resourcess is low and household harvests of these resources pose no special problems for the 
locall  environment. This contrasts with the potential adverse effects of fuel wood collection 
whichh we will address in the following section. 

Markett prices usually provide a clue as to the nature of the demand for environmental 
resources.. As we have seen, relatively few households trade in the woody vegetation products 
(Tablee 13.3) and therefore integrate poorly into the cash market. When rural markets are thin, 
markett prices are poor indicators of the supply of environmental resources. For example, 
whenn households increase the supply of resources without any corresponding increase in 
demandd (while unemployment is high), the market prices do not reflect the extraction costs 
andd scarcity of environmental resources. The fact that the prices of woody and other 
vegetationn products rarely reflect the harvesting costs represents the essence of market failure 
inn the allocation of environmental resources (see for example Barbier et al. 1995; Opschoor 
2001).. A concrete effort to correct the basic failure of market prices in order to reflect the full 
forestt value to society could have a bigger pay off for the environment in terms of reducing 
externall  effects. Likewise, the market-based imperfections underpin why many environmental 
policiess continue to oppose market-based environmental reforms. The pricing of 
environmentall  resources is also accorded low priority in policy circles. Prices of 
environmentall  resources are not reported in the various annual reports (MDARs, various 
recentt years), although recent reports give the monthly price evolution of most agricultural 
cropss (and limited livestock products). This shows the low rank accorded to environmental 
resourcess and it is crucial for policymaking to reverse this trend. 

Estimationss of household production and consumption of fuel wood 

Thiss section deals with household production and consumption of fuel wood. The total 
domesticc production or rate of extraction of fuel wood is the sum of firewood and wood for 

77 By 1989, about 48 per cent of the households in Marsabit District had grass/makuti hatched houses (GoK 

1994b:: 32). 
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charcoall  extracted by a household for its own consumption as well as for sale. In this section, 
wee will examine household utilisation of fuel resources in the protected areas of the Marsabit 
Forestt Reserve (MFR) and Marsabit National Park (MNP) and assess the effects of aggregate 
householdd harvests on the woody biomass and the broader ecosystem. 

Too estimate total extraction rates of woody products, we use travel time needed to access 
woodyy resources and the average number of trips as a proxy for prices (Table 13.7). As we 
havee seen above, most extracted forest and vegetation products are for domestic use and 
consumption.. Under such circumstances, conventional market prices cannot be used to 
estimatee demand elasticities9 and implications of human resource use for biodiversity (Maler 
1974,, 1992; Freeman 1993; Barbier 1994) and we use travel time to harvest resources and the 
numberr of trips for each resource instead. 

Ass Table 13.7a shows, distance to the source of fuel wood and time costs are directly 
correlatedd and one variable can substitute the other as an indication for fuel wood scarcity. 
Thee correlation coefficient between time needed for fuel wood collection and the number of 
harvestt trips is slightly stronger for the villages on the south-western side of the mountain 
comparedd to those on the eastern side1 . On the whole, the household harvests and 
consumptionn of woody vegetation products and distance to the source are closely linked for 
firewood.. The evidence that households living close to the forest harvest the products more 
frequentlyfrequently suggests that fuel wood harvests decrease with collection time (i.e. the time costs 
off  obtaining fuel wood), and that household fuel wood consumption is time-dependent. Since 
wee use travel time and distance to approximate the time costs of harvest, it is safe to point out 
thatt a household's fuel wood consumption is a function of the cost of obtaining it from a 
givenn source. Hence, as the cost of fuel wood extraction increases, the opportunity cost of fuel 
woodd extraction increases as well and the number of trips to harvest a given product usually 
decreases.. As a result, there would be incentives for households to search for time-saving or 
cost-reducingg alternatives such as the purchase of fuel wood coupled with an increase in 
incomee and adoption of energy-saving devices. 

Anotherr point that should be noted in relation to the estimation of fuel wood production is 
thatt such measures as the number of reported 'back-loads of fuel wood* are unreliable, since 
thee actual volume of such a load depends on the age of the collector, the distance to the source 
andd the type of product extracted (i.e. twigs or logs). This suggests that human-back or 
head-loadd weights may not provide a good approximation for extraction rates nor for 
householdd labour constraints or effects of households' resource harvests on the local 
environment.. To obtain more realistic data on woody biomass extraction we weighed fuel 
woodd loads for selected households (Table 13.7b). When weighing fuel wood loads, we made 

88 An alternative way of assessing this empirically is to estimate demand elasticity for firewood for domestic 
uses. . 

99 Elsewhere, Adano (1999, 2000) attempts to estimate demand elasticities for firewood and water and also 
givess a formal exposition of direct benefits of public goods embedded in forest conservation. 

100 To illustrate, the correlation coefficients were (+) 0.448 and {+) 0.270 respectively (significant at the 0.01 
level)) in 1998. It should be noted that variables such as distance and travel time are never perfectly correct, 
andd thus which one is used instead of the other remains an estimate. This chapter use 'total collection time' 
too capture 'travel-time* and 'harvesting-time' in collecting vegetation products. 

""  We gained this insight from the weighting exercise of selected harvests of forest woody vegetation 
resources. . 
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aa number of observations which should be borne in mind when considering measurements of 
thee various products harvested by the households. In Karare, there are days for 'real' firewood 

TableTable 13.7 
Timee cost and household harvests of woody and other vegetation resources 
a. Averagea. Average distance (hrs) and rate of products harvested, per site in 1998 and and 2000 

Firewood d Woodd for 
charcoal* * 

Poles s Medicinal l 
herbs s 

Fodder r 
for r 

livestock k 

Grasss for 
roofing g 

a.a. Harvest variables in 1998 
East East 

Totall  collection time 
(hrs/trip)** * 
No.. of trips a month 

South-west South-west 
Totall  collection time 
(hrs/trip) ) 
No.. of trips a month 
OverallOverall average 
Totall  collection time 
{hrs/trip) ) 
No.. of trips a month 

b. Harvestb. Harvest variables in 2000 (n) 
East East 

Totall  collection time 
(hrs/trip) ) 
No.. of trips a month 
Distancee (one-way, in km) 

South-west South-west 
Totall  collection time 
(hrs/trip) ) 
No.. of trips a month 
Distancee (one-way, in km) 
OverallOverall average 
Totall  collection time 
(hrs/trip) ) 
No.. of trips a month 
Distancee (one way, in km) 

1.93(105) ) 

8.89 9 

3.45(109) ) 

15.59 9 

2.7(214) ) 

12.3 3 

3.37 7 

7.29 9 
4.09(102) ) 

3.4 4 

13.48 8 
4.42(101) ) 

3.38 8 

10.38 8 
4.255 (203) 

2.388 (28) 

12.88 8 

2.55 (4) 

2.13 3 

2.33 (32) 

11.53 3 

10.05 5 

14.14 4 
6.933 (22) 

---
.. . 
--

10.05 5 

14.14 4 
6.933 (22) 

2.066 (46) 

3.07(15) ) 

— — 

2.3 3 

9.00 0 

30.0 0 
6.25 5 

6.0 0 

3.33 3 
5.14 4 

6.67 7 

7.14 4 
5.39 9 

(61) ) 

(2) ) 

(7) ) 

(9) ) 

0.233 (3) 

>. . 

1.11 (7) 

„ „ 

0.8(10) ) 

.. . 

1.5 5 

15.0 0 
2.255 (2) 

1.25 5 

1.4 4 
2.533 (6) 

1.31 1 

3.67 7 
2.466 (8) 

2.311 (45) 

18.74 4 

1.88 (4) 

8.5 5 

2.377 (49) 

18.08 8 

5.88 8 

15.77 7 
7.666 (47) 

7.3 3 

17.86 6 
9.555 (31) 

6.44 4 

16.61 1 
8.411 (78) 

1.5 5 

__ _ 

1.4 4 

„ „ 

(35) ) 

(5) ) 

1.49(40) ) 

---

---

4.0 0 

40 0 
2.0 0 

4.0 0 

40.0 0 
2.0 0 

(1) (1) 

(1) ) 
b. Meanb. Mean weights (kg) of selected products harvested by by households, per site in 2000 

Site e 
Firewoodd (load) 

Typee of woodland and/or natural forest resources 
Tuberr Green matter Fodder for 

livestock k 
Diribb Gombo 
Badassa a 
Sagante e 

East East 
Kituruni i 
Hulaa Hula 
Karare e 

South-west South-west 
Overalll  average 

25.88 (7) 
57.22 (9) 
29.7(11) ) 
37.937.9 (27) 
28.11 (14) 
31.2(15) ) 
26.8(10) ) 
29.029.0 (39) 
32.6 6 

34.00 (7) 
42.55 (4) 

--
37.1(11) 37.1(11) 

43.33 (9) 

---
---

43.343.3 (9) 
39.9 9 

---
4.0(13) ) 

--
4.04.0 (13) 

--
--
--

4.0 0 

~ ~ 
~ ~ 

33.0(11) ) 
33.1(11) 33.1(11) 
--
--
— — 

33.1 1 

Notes; ; 
a.. * Charcoal obtained is estimated in debe (about 10 kg unit) per trip. 
b.. **  Figures in brackets refer to the number of households. 
c.. All mean values are weighted means. 
d.. Some 'Green matter' is used with firewood or with tuber, but here we combine the weights. 

Source:Source: Authors' household surveys. 
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collectionss (Saturday) and days for twigs or kindling collection. Herd boys also sometimes 
returnn in the evening with fodder and tubers for calves at home. In addition, in Dirib, Badassa 
andd Sagante, people harvested more man one product (e.g. firewood, fodder and tuber) in a 
singlee trip and the weight of each product in such a collection load depended on the main 
purposee of the harvest trip. While in some cases we recorded load weights of about 70 kg per 
trip,, the net firewood weight was about 35 kg. These observations affect the weights of the 
productss harvested by the households. In the case of firewood (as well as for tuber and fodder 
forr livestock) Table 13.7b only reports weights where a given product constituted the main 
purposee of the trip. However, doing so underestimates the actual burden of resource harvest 
onn the collectors (mainly women and girls) and the actual rate of resource extraction. These 
aree issues which need to be bome in mind here. 

EstimatesEstimates of household fuel wood production 

FirewoodFirewood production 
Tablee 13.7 makes it clear that the population in the villages on the eastern side of the 
mountainn needed a shorter travel time and a lower number of trips for firewood collection 
relativee to the population on the south-western side in 1998. The time needed to harvest 
firewoodd in 1998 was estimated at 1.9 hrs per trip per month on the eastern side of the 
mountainn and 3.5 hrs per trip on the south-western side.13 However, the difference in travel 
timee between the sites decreased in 2000 and amounted to 4 hrs per trip on the eastern side 
andd to 4.4 hrs per trip on the south-eastern side. Evidently, the average travel time for 
firewoodfirewood collection increased on both sides of the mountain between 1998 and 2000, but 
moree proportionally so on the eastern side. The average number of trips decreased relative to 
1998:: from 9 to 7.3 trips on the eastern side and from 16 to 13.5 trips per month on the south-
easternn side. The collection time and the number of trips (visits) - which we calculated for 
firewood,, wood for charcoal and fodder only - correlate negatively for firewood (on both 
sides)) and wood for charcoal on the eastern side (Table 13.7a).14 The degree of association 
betweenn travel time and the frequency of harvest is stronger for firewood compared to 

122 Rural households, institutions such as schools and enterprises (e.g. hotels, kiosks and restaurants) are the 
mainn categories of fuel consumers on the mountain (MDP/GTZ 1997). The estimation of wood extraction in 
thiss subsection is based on household harvest rates for three reasons: (1) households have often open access 
too forest resources, unlike other uses for which a permit license is needed; (2) rapid population growth and 
growthh of the number of households on the mountain, which increases demand for wood resources; (3) 
increasingg collection of woody resource for the swelling urban households, especially for charcoal; and (4) 
thee low adoption of energy-saving devices for cooking among households compared to, for example, schools 
(seee Wario 1996). Thus, the rural household harvests of woody resources continue to pose pressing effects 
andd concerns on the mountain. The estimation of the current study will calibrate previous fuel wood 
consumptionn estimates as well. 

133 The average firewood collection time is 2.7 hrs. per trip and the average time spent on firewood collection is 
8.33 hrs per week. These estimates concur with previous surveys on the mountain, which report averages of 
8.33 hrs. on the eastern side of the mountain and 9.2 hrs on the south-western side (MDP/GTZ 1991). 

144 In 2000, for example, this was (-) 0.017 for firewood (n = 102; p>0.867) on the eastern side and (-) 0.297 on 
thee south-western side (n=101, significant at p<0.003) and (-) 0.548 for charcoal (n = 22; significant at 
p<0.008)) on the eastern side of the mountain. The difference in significance levels confirms the reduced 
numberr of trips per month as a result of increase in fuel wood scarcity during dry season such as in 2000. 
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charcoal.. This means that as distance increases, there is less of a likelihood of wood for 
charcoall  being collected, but increased efforts will be made to harvest firewood even if there 
iss an increase in time cost. This is consistent with inelastic household demand for woody 
productss for firewood. The frequencies at which the various products are collected also vary 
betweenn the sites and the surveys. The type of wood collected (e.g. logs versus twigs) might 
alsoo influence the relationship between travel-time and number of trips of wood harvests. 

Thee weights of the harvested loads of firewood were 37.9 kg and 29.0 kg15 per trip per 
householdd on the eastern and south-western mountain side, respectively (Table 13.7b, Figure 
13.1). . 

FigureFigure 13.1 
Numberr of trips, weights and share of site population on the mountain 

Eastt - - - South 

Note: : 
a.. The abbreviations pop98, popOO stand for sample sizes in 1998 and in 2000; wtsOO stands for 

weightss of firewood in 2000 and trips98 and trips2000 for the number of trips per month to 
harvestt firewood. 

Thee small number of trips, the considerable distance to firewood sources and the heavier 
woodd loads on the eastern side jointly indicate that firewood is relatively scarce here in 
comparisonn with the south-western side. In our opinion, the low frequency of firewood 
harvestt is a result of the relative scarcity in rural areas where thin markets and 
seasonal/structurall  unemployment may blur market prices and time constraints faced by the 
households.. In contrast, the high frequency of firewood harvests on the south-western side is a 
cruciall  indicator of intense resource use. 

Fromm the results above, we can estimate the total annual firewood consumption in 2000 as 
beingg 3.3 metric tons per household per year on the eastern side of the mountain and 4.7 

155 These weights are lower than those reported by the previous surveys (see Inter-Aid 1993; MDP/GTZ 1997). 
However,, it is unclear whether these previous surveys checked for observations we made above. 
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metricc tons of wood per household per year on the south-western side. By way of an 
indication,, and based on the 2000 weights, the annual firewood consumption in 1998 
amountedd to 4.0 metric tons per household on the eastern side of the mountain and 5.4 metric 
tonss on the south-western side. This data shows that the firewood consumption of an average 
householdd on the south-western side is clearly higher and on the south-western side there is 
thereforee a greater reliance on the forest ecosystem than on the eastern side. These annual 
estimatess show a decline in household firewood consumption between the surveys of about 18 
perr cent on the eastern side of the mountain and 13 per cent on the south-western side. The 
lowerr wood extraction in 2000 is apparently prompted by increased time cost and 
subsequentlyy reduced household rates of firewood harvests compared to 1998. 

Wee showed earlier that the human population and the number of households are equally 
importantt for assessing resource utilisation on the mountain (see Chapter 9). This means that 
anyy temporal increases in the rates of natural vegetation product harvests are induced by the 
aggregatee consumption of the population rather than by increased per capita consumption. 
Basedd on the 1989-1999 inter-censal population growth rates, the eastern side of the mountain 
wass home to 2,697 households in 1998 and 2,820 in 2000, accounting for 33 per cent of the 
householdss on the mountain. Similarly, the south-western side was home to 1,566 households 
inn 1998 and 1,633 households in 2000: about 19 per cent of the households on the mountain.17 

Onn the basis of this data, the total annual firewood extraction can be estimated at 10,788 
metricc tons in 1998 and 9,306 metric tons in 2000 on the eastern side. On the south-western 
side,, the annual firewood extraction amounted to 8,456.4 metric tons and 7,675.1 metric tons 
inn 1998 and 2000, respectively. Accordingly, the annual total quantity of firewood 
extraction188 by the rural households on the mountain was 19,244.4 metric tons in 1998 and 
16,981.11 metric tons in 2000. Since only five households sold firewood in Hula Hula on the 
south-westernn side of the mountain in 1998 (about 30.0 metric tons annually) (Table 13.6), 
thesee amounts of energy are mainly input for domestic cooking and heating needs. Thus, most 
removalss of vegetation cover and related thinning of forest and woodland result from the 
householdd needs for woody and other vegetation resources. 

Differentt categories of wood users take part in the total consumption of firewood. The 
mainn categories of firewood users on the mountain are the public and private service 
institutionss (e.g. schools and hotels) and rural and urban households (MDP/GTZ 1997). The 
samee source also estimates that rural households accounted for 66.4 per cent of the total 
firewoodd consumption on the mountain, urban households for 31.4 per cent, while institutions 
accountedd for only 2.2 per cent of the total firewood consumption per year. On the basis of 
thesee ratios, firewood consumption was 9,100.5 metric tons for urban households and 637.6 

166 Total annual firewood consumption was calculated by multiplying the average load-weight by the number of 
tripss per months and the total number of months (12). The resulting product was divided by 1,000 to convert 
thee outcome into metric tons. 

177 The remaining 48 per cent of the households are in Marsabit Township. 
188 Elsewhere, it has been shown that rural households on the mountain account for about 39 per cent of the fuel 

woodd consumption (MDP/GTZ 1997). Institutions and urban households consume the rest of the fuel wood. 
Thiss study did not differentiate between fuel wood production and consumption, as all harvests are reported 
ass constituting consumption. We presume that urban firewood consumption involves legal permit holders 
fromm town, except for charcoal that may be used for charcoal production around the homestead of the rural 
households. . 
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metricc tons for institutions in 1998. Similarly, the firewood consumption was 8,030.2 metric 
tonss and 562.6 metric tons for urban households and institutions respectively in 2000. These 
figuress in rum give an aggregate firewood consumption of 28,982.5 metric tons in 1998 and 
25,573.99 metric tons in 2000 for the mountain as a whole. The corresponding per capita 
firewoodd consumption on the mountain was about 802 and 670 kg per year. The per capita 
estimatess are twice as high as the national level per capita firewood consumption of 355 kg 
annually199 (Odera 2001). Our results indeed corroborate previous per capita firewood 
consumptionn of 600 kg reported for rural households in Marsabit District (UNEP/GoK. 1997: 
76),, revealing the consistency of our results. Our guess is that most of the woody vegetation 
extractedd is fallen dead wood. Assuming that the forest reserve alone provided 80 per cent of 
thee total firewood consumed on the mountain in 2000, it yields 20,459.1 metric tons of wood 
annually.. It is probable that the extraction of wood for firewood by the rural households on 
thee mountain might also include part of the material input used for charcoal production. 

Accordingg to Odera (2001: 4) the annual fuel wood yields of closed canopy forest and 
otherr forest associations of montane forests (like Marsabit) are 1.3 m3/ha and 0.7 m3/ha, 
respectively.. Applying these fuel wood production rates to the Marsabit Forest gives a 
potentiall  fuel wood yield of 16,970.2 metric tons per year. This result shows a rather worrying 
ratee of fuel wood extraction; that is if even we only take account of firewood extraction. The 
currentt rate of firewood extraction by the households clearly exceeds the potential fuel wood 
productionn of the forest reserve by about 21 per cent. As a consequence, a re-assessment of 
thee fuel wood extraction by the different category of users on the mountain is urgently 
required;; otherwise the present household fuel wood resource extraction wil l not be 
sustainable.. Moreover, the excess fuel wood demand might partly offer a clue to the observed 
householdss inclusion of 'wet' matter in the firewood loads and other malpractices related to 
fuell  wood harvests (KWS Warden, pers. comm. 2000; see also the section on fuel wood 
availabilityy and energy technology). 

EstimatingEstimating the extraction of material for charcoal production 
Woodd for charcoal also emerges as one of the main forest and vegetation products that 
householdss harvest on the mountain (Tables 13.1 and 13.2). Charcoal production is relatively 
moree important for households on the eastern side than for households on the south-western 
side.. In this regard, about 21 per cent of the households on the eastern side in 1998 and 18 per 
centt in 2000 stated that they made charcoal from wood collected from the natural forest. On 
thee south-western side, this figure was about 4 per cent for wood obtained from forest/market 
inn 1998, while charcoal was produced by only one household in 2000 (see Table 13.2). The 
numberr of trips made by households on the eastern side of the mountain for the collection of 

Likee Marsabit Mt, the majority of Kenyan households (80 per cent) rely on wood fuel for cooking and other 
domesticc uses (USAID 2000; Mbugua 2000). The per capita firewood consumption in Kenya was estimated 
att about 400 kg annually between 1989 and 2000 (Odera 2001). The data available shows that the per capita 
annuall  firewood consumption for Marsabit District (plus Moyale) was 600 kg for rural and 280 kg for urban 
areass in 1988. 
Off  the 15,281 ha of the Marsabit Forest Reserve, we assume that 10,499 ha is a closed canopy forest and the 
restt associated forest (Synott 1979: 11, see also Chapter 9). The reserve area also includes 37 ha of water. In 
factt our estimate can be regarded as being on lower side, which could be useful in order to avoid any 
alarmingg claims about fuel wood extraction. 
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woodyy material for charcoal amounted to 13-14 trips per month on average (Table 13.7a). The 
materiall  used to make charcoal is often obtained from various sources, but mainly from the 
forestt (Table 13.2), while the actual charcoal-making process (using kiln) usually takes place 
aroundd homesteads. The process of charcoal production requires wood material of specific 
treee species and a trunk of a certain diameter and, as a result, this process leads to a lot of 
wastagee of the felled woody biomass. This in turn might have greater impacts on the local 
environmentt through the rapid removal of the woody vegetation cover, especially with 
increasedd settlement. It has been estimated that producing 1 kg of charcoal requires nearly 8.5 
kgg of woody material in arid environments (UNEP/GoK. 1997; MDAR 1989), with a low 
efficiencyy of 10-14 per cent. This estimate also assumes that a debe (unit used for selling 
charcoal)) weighs about 10 kg. 

Onn the basis of the available information, the average number of trips and weights, the 
charcoall  wood extraction amounted to 11.8 metric tons in 1998 and 14.4 metric tons21 in 2000 
perr household per year. Furthermore, extrapolating the percentage of the sample households 
{i.e.{i.e. 21 per cent in 1998 and 18 per cent in 2000) that obtained charcoal for the total rural 
householdss on the mountain22 yields annual wood extraction for charcoal production of 
10,417.55 metric tons in 1998 and 12,931.5 metric tons in 2000. Using the proportions23 of the 
charcoall  consumption across the three user categories on the mountain produces an aggregate 
woodd for charcoal extraction of 74,964 metric tons in 1998 and 93,032.4 metric tons in 2000. 
Thus,, the per capital charcoal wood consumption on the mountain was 2.1 metric tons in 1998 
andd 2.4 metric tons in 2000. 

Firewoodd and wood for charcoal are the main components of local fuel wood demand and 
consumptionn on the mountain. Thus, the total fuel wood {i.e. firewood and wood for charcoal) 
consumptionn by the mountain residents as a whole was 103,946.5 metric tons in 1998 and 
118,606.33 metric tons in 2000. A point to note is that wood extraction for burning charcoal 
clearlyy entails a more rapid removal of the vegetation cover compared to a similar harvest for 
firewood.. However the resource fees where they exist have remained undifferentiated 
betweenn various vegetation resources such as firewood and wood for charcoal. One of the 
argumentss in the wood energy debate is that fuel wood extraction poses no special problems 
too the environment because fuel wood harvests are often based on dead wood, rather than on 
livingg trees (MDP/GTZ 1997; Ribot 1995). A second argument is that fuel wood is a 
renewablee resource and that trees cut for fuel use can be replaced by other trees, thereby 
allowingg the vegetation cover to regenerate after a certain period of harvest time (UNEP/GoK 
1997).. This note needs to take into account the rates of population growth and plant 

211 The estimates were obtained by duplicating the number of wood charcoal trips per month by 10kg by 8.5 by 
122 months, divided by 1,000 to change to metric tons. We use the average number of trips for the eastern 
andd western sides of the mountain. The households on the eastern side clearly extract much of the wood for 
thee making of charcoal. 

222 The other percentages are ignored in order to simplify the estimates, to partially compensate for fuel wood 
soldd to the urban households by the rural households (See Table 13.16) and to reduce the double-counting 
problem.. Our calculations are based on an estimated total of 4,204 rural households in 1998 and 4,989 
householdss in 2000 on the basis of the 1989 and 1999 population censuses (GoK, 1994a, 2001). 

233 The rural households used 13.9 per cent of the total charcoal, the urban households 81.5 per cent and the 
institutionss on the mountain 4.6 per cent (MDP/GTZ 1997). 
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regenerationn in specific ecological units, either natural or human-initiated plant growth. The 
woodyy biomass left after harvesting and the removal of woody material used in charcoal 
productionn creates residual wood which can be harvested as twigs and kindling and hence 
minimisee wood wastes associated with charcoal burning. However, the concern arises when 
householdd responses to fuel wood scarcity also entail ecologically harmful harvesting 
practices.. Such human behaviour may include the harvesting of 'wet' (i.e. living) material for 
futuree fuel use, discriminate wood harvesting or the removal of tree saplings by women to 
protectt their back against the weight of the harvest loads of fuel wood. The latter is of 
particularr interest here with regard to its potential effects on plant undergrowth and the future 
regenerationn of woody vegetation or forest ecosystems. 

PotentialPotential effects of fuel wood production on the local environment 
Ourr assessment of the effects of household wood harvesting on the local environment is based 
onn the knowledge that about 68 per cent of the households on the eastern side of the mountain 
andd 99 per cent on the south-western side of the mountain obtained firewood from the natural 
forest.. In addition, about 86 per cent on the eastern side of the mountain and all the 
householdss on the south-western side obtained firewood from the (protected) natural forest in 
20000 (cf. Table 13.2). Hence, about 84 per cent of the households in 1998 and 93 per cent in 
20000 used the forest for firewood.24 This again shows that the households on the south-
westernn side of the mountain rely more on forest resources than the households on the eastern 
side.. As Table 3.2 shows, the natural forest also provided a source of wood for making 
charcoall  for 21 per cent of the sample households in 1998 and for about 18 per cent in 2000. 
Thee woodland sources provided firewood for about 5 per cent of the households on the 
easternn side of the mountain both in 1998 and in 2000. The woodland provided additional 
materiall  used for making charcoal for about 5 per cent of the households in 1998 and 2 per 
centt in 2000 on the eastern side. Comparatively, these ^oportions signify the importance of 
thee forest and woodland sources in meeting rural fuel wood needs. 

Althoughh firewood collection (perhaps including wood for charcoal) is largely of dead 
load,, 4 per cent of the average weight loads harvested by the households constituted green 
matterr used to cushion against heavy wood loads (Table 13.7b). The harvesting of green 
matterr involves the removal of seedlings and forest undergrowth, along with the looping of 
treee branches for fodder. In order to assess the extent of deforestation of the protected area 
andd of the woodland we need to take account of the ratio of green matter in the wood 
harvestedd and the respective contribution of forest and woodland to the overall wood 
extraction.. However, the latter might already be included in the cropland area on the 
mountain,, which has been estimated at a rate of about 177 ha (or approx. 2 km2) of 
deforestationn per year (see Chapter 5 where we estimated the changes in crop cover areas over 
time).. Even so, plenty of woody vegetation areas converted to other uses still seem to be 
unaccountedd for (see Chapter 15). The areas where vegetation has been removed can be 
interpretedd as forest habitat loss or fragmentation of the vegetation cover of the formally 
protected,, but non-gazetted, areas on the mountain. 

244 This also corresponds to the share of the rural households (80 per cent) depending on firewood for energy 
needss in Kenya (UNEP/GoK 1997; Mbugua 2000). 
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Onn the basis of the households that obtain wood from specific sources, we estimate that the 
naturall  forest25 alone provided 24,345.3 metric tons of the total firewood extracted by the 
householdss in 1998, and 23,783.7 metric tons in 2000 per year26. If we take the share of green 
orr wet matter in the harvested load weights into account, the annual firewood biomass 
extractedd by the households accounts for 973.8 and 951.3 metric tons of the 'wet' material 
removedd from the protected forest in 1998 and in 2000 respectively. Likewise, the households 
mightt have removed 243.5 and 184.1 metric tons of wood unnecessarily from the woodland in 
19988 and in 2000 respectively. The total firewood alone harvested from the natural forest in 
20000 requires an area of about 864.8 ha per year; using the weighted average of the potential 
fuell  wood (i.e. 1.1 m3/ha) from the montane forests for the area of the Marsabit forest (see 
Oderaa 2001). Some sources on wood energy in Kenya suggest that woody biomass extraction 
off  120 tons causes vegetation cover loss of about one hectare - 1 ha - per year (Joseph & 
Walumbengoo 1988). This would mean that 951.3 tons of wood mass removed by the 
householdss on the mountain from the natural forest in 2000 might lead to 7.2 ha of loss of tree 
coverr annually (i.e. 864.8 divided by 120). While the actual tree removal should be balanced 
withh tree replacements, this result does give an indication of the threat imposed by the 
malpracticess of woody resource users on the forest and woody vegetation resources. To sum 
up,, there are comparable vegetation losses on the mountain through cultivated arable area and 
fuell  wood resource harvests. A difference between the two threats to the forest is that the 
formerr entails the clearance of vegetation and exposes soils to erosion risk, while the latter 
hass a thinning effect on the woody vegetation cover on the mountain. Both processes together 
mightt work in concert to reduce the forest habitat and may also have negative ecological 
impactss on the forest ecosystem functions on the mountain. 

TheThe economics of labour time and the value of fuel wood resources 
Thee increase in the firewood and charcoal collection time might have negative impacts on the 
welfaree of women and girls, as well as men in some activities (see Table 13.4). The wood 
collectionn time also competes for labour with other economic activities. The following is an 
attemptt to estimate the opportunity cost of labour time expended on the extraction of fuel 
woodd resources. We assume that four economic variables determine the time cost of labour 
tiedd up in firewood collection: 
1.. Labour costs of obtaining fuel wood resources approximated by the travel time needed to 

accesss the resource (i.e. the time cost of the resource harvest) (Table 13.7a), expressed in 
monthlyy or yearly terms. 

2.. The cost of the permit licence of at least Ksh. 40 per month in 2000. 
3.. The average weights of woody products harvested by the households (Table 13.7b). 

Aboutt 84 per cent and 93 per cent of the sample households collected firewood from the natural forest in 
19988 and in 2000 respectively. The woodland was a source of firewood for 5 per cent of the households both 
inn 1998 and 2000. We assume these proportions are valid for the total Firewood extracted by the households 
onn the mountain. We neglect the extraction of dead wood here, because dead wood harvesting has no serious 
impactt on the forest. 
Onn the same basis, the woodland contributed 6,086.3 and 4,603.3 metric tons of the estimated total firewood 
harvestedd by the households in 1998 and in 2000 (firewood harvested from the natural forest only, excluding 
deadd wood). 
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4.. The prevailing casual farm work wage rate27, which we assume to be about Ksh. 70 for 6 
hourss per day (farm working time is usually from 7 a.m. to 1.00 p.m.). 

Onn the basis of these variables, an estimate can be made of the opportunity costs of 
householdd harvesting of woody and forest resources. The average monthly weight of firewood 
extractedd was 338.4 kg/hh or 169.2 kg per person extracting firewood in 2000 (see Tables 
13.44 and 13.7). The average time associated with the extraction of this firewood load was 
aboutt 35.08 hrs/hh or 17.54 hrs/person per month in 2000. This means an average firewood 
loadd of 9.6 kg/hr, which is equivalent to stating that an individual was on average either 
collectingg or carrying a firewood weight of about 10 kg per month in 2000 (or 0.32 kg daily). 
Thiss certainly demonstrates that a substantial amount of the household labour time is devoted 
too conventionally unpaid labour each day. This daily level of hourly input in firewood 
collectionn might be much higher compared to labour input in farming activities. 

Inn monetary terms, an hourly wage rate of a casual farm work amounted to Ksh. 11.70 per 
hourr in 2000. An indication of the earned wage forgone due to firewood collection would 
thereforee be Ksh 410 per month. The time spent on firewood extraction could even be on the 
loww side relative to what is common in other areas because most of the sample households 
livee adjacent to the natural forest. Moreover, our weights are lower than those reported by 
otherr surveys (MDP/GTZ 1991; Inter-Aid 1993). The time costs of wood extraction would 
changee with increasing distance to wood sources and subsequent adjustments in the number 

off  trips. 
Thee value of the products transacted on the market is determined by the prevailing market 

(shadow)) prices: Ksh. 5 for five sticks of wood (about 2 kg according to authors' weight 
assessment).. In around 1991, it was estimated that a firewood load of 50-60 kg generated a 
grosss income of Ksh. 60-70 per trip (MDP/GTZ 1991). In 2000, one back-load of firewood 
wass sold for about Ksh. 100 at the local market. A similar back-load of firewood weighed 
aboutt 32.6 kg/trip (for 3.38 hours), yielding a gross return on labour effort of about Ksh. 
29.60/hrr or Ksh. 3.10/kg. This shows that the return on labour effort devoted to firewood 
collectionn per hour is much higher than employment in casual work {i.e. Ksh. 29.0 versus 
11.700 per hour). That is, the marketed value of wood products from the natural forest, 
expressedd in labour hours, is two and a half times higher than the wage rate of casual work. 
Additionally,, the fact that the permit fee was only Ksh. 40 per month in 2000 suggests serious 
undervaluingg of natural forest products. Thus, two critical remarks can be made here. First, in 
monetaryy terms it appears economically rational for an individual to allocate labour time to 
firewoodfirewood collection and the sale of wood on the cash market compared to alternative causal 
jobss like casual farm work. Moreover, the arable farming activities on the mountain are prone 
too frequent adversities of crop failure. However, the legally backed regulatory control 
measuress imposed by the conservation agencies constrain harvest decisions related to forest 
resources.. Second, the monthly forest permit cost can be earned back in less than two 
firewoodfirewood trips, or at a minimum time cost of 6 hrs per day expended on the harvest of forest 
resources.. This is important because it highlights the extremely low price ascribed to 

277 It should be noted however, that wage rates varied with the season, the type of work {e.g. harvesting, 
weedingg or residential plot tasks) and the contractual agreements between the parties. Moreover, in 2000, the 
casuall  wage rate in Marsabit town was about 40 per cent higher than the casual work wage rate. 
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environmentall  resources in Kenya. The low value of environmental resources is unlikely to 
providee incentives for the resource users to adjust their behaviour in a manner that 
correspondss to the level of resource availability and which might consequently bring to an end 
thee mining of existing stock of woody vegetation resources. 

Thee importance of the input of natural vegetation resources in household production (i.e. 
firewoodd for cooking) clearly shows up in the household consumption of fuel wood resources. 
Althoughh forest and woodland resources are crucial to this input, such contributions are not 
revealedd in the conventional valuation approaches and have therefore been neglected or have 
usuallyy gone unnoticed. Using the market value of one-back-load of firewood {i.e. Ksh. 
100/trip)) or the market value of related economic activities (i.e. the wage rate of casual work) 
wee can approximate the economic value of firewood collection to the individual or to rural 
householdss on the mountain. In this regard, the monetary value of unpaid firewood collection 
iss Ksh. 12,456 per household (i.e. the number of trips multiplied by Ksh. 100/trip and 12 
monthss - see Table 13.7), or Ksh. 2.5 million for the sample households annually (in 2000). 
Inn sum, the monetary value of firewood collection amounts to Ksh. 62.1 million for the rural 
householdss on the mountain per year, to which the protected forest contributes 80 per cent on 
average.. These estimates are partial because the economic value of several other woodland 
andd forest resources which contribute to the rural households' economy are not incorporated 
here.. To put things into perspective, the annual monetary value of unpaid firewood collection 
off  the sample households alone is slightly higher than the combined cattle and small stock 
exportt values outside Marsabit District in 2000 (Ksh. 71.6 million) (MDAR 2001). The 
monetaryy value assigned to the firewood input in the production of the sample households 
alonee is about fourteen times higher than the sum often years of economic revenue generated 
byy the protected areas around Marsabit Mountain (see Chapter 9). Thus, the woody vegetation 
andd forest resource input in the rural households' production are in monetary terms much 
higherr than livestock export values and increased the revenue from the protected areas. We 
thereforee have ample evidence that the forest reserve and woody vegetation resources 
generatee wealth and contribute significantly to the rural households' welfare. It would 
thereforee be misleading to argue that local communities do not benefit from protected 
resources,, or alternatively, to maintain the view that conservation takes place at the expense 
off  local communities. The fact that the forest and woodland resources contribute to rural 
productionn favours an ecosystem approach to environmental resource management, including 
farmingg and livestock resources. Therefore, in our view, any serious attempt to improve the 
basiss of rural income and welfare is likely to have positive effects on the conservation 
programmes. . 

However,, the monetary returns on the wood produced depend on the prospect of finding an 
effectivee buyer or other contractual and mutual arrangements under which wood resources 
mayy be supplied to regular buyers. Often, the value of the product sold does not cover the 
timee cost of marketing, which results in underestimates of values and costs of environmental 
resourcess and the human effort expended in searching and harvesting. 
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AA reflection on woody vegetation and forest resource use 
Thee forest was a source of furniture material for the prison and the technical school until the 
midd 1980s. These institutions used about 20 m3 of fallen and dead wood at a price of Ksh. 78 
perr m3 of wood (Lusigi 1983: 430) - totalling Ksh. 1,560. The Forest Department on average 
issuedd 70 monthly licenses in 1981.28 In 1983, it was estimated that a back-load of firewood 
weighedd roughly 30 kg and by then the forest provided nearly 660 metric tons of firewood to 
residentss of Marsabit Town annually (ibid., p. 431). It was also noted that unlicensed fuel 
woodd collection prevailed and amounted to an estimated 1,300 metric tons per year. This 
wouldd imply a total of 1,960 metric tons of firewood extracted annually and a value of 
marketedd wood of roughly Ksh. 1.3 million at that time. 

AA few fuel wood surveys have been carried out on the mountain (MDP/GTZ 1997; Inter-
Aidd 1993). These surveys have remained partial and do not allow an assessment of the total 
fuell  wood extraction. However, it was later estimated that the forest provided a total of 56,000 
metricc tons of dead fuel wood per year (MDP/GTZ 1997; KWS Warden, pers. comm. 2000). 
Theree were misgivings as to whether the forest would be able to regenerate at such harvest 
rates.. While the forest permit was in the past solely issued by the Forest Department, the 
currentt requirement of permit approval by the KWS office has been necessitated by the 
depletionn of dead wood in the forested area managed by the FD (KWS Warden, pers. comm. 
2000).. This raises serious concerns about the pressure of the human resource use on the forest 
ecosystem. . 

Thee household survey provided data on fuel wood extraction and fallback activities during 
stresss periods. This revealed a heavy reliance on forest resources by the households at times 
off  scarcity. This also indicates a lack of, or limited substitutes for, household demand for 
forestt products resources in times of reduced production. In retrospect, increased demand for 
thee woody vegetation on the mountain over the years will mean a high rate of resource use, 
hencee increasing extraction of woody biomass. The extraction rates are therefore likely to 
havee a negative impact on the mountain ecology and the forest ecosystem and the vegetation 
resourcess in the surrounding buffer zone. The extraction of various forest products by the 
householdss also adds to the damage caused to the forest habitat by wildlif e such as elephants 
thatt hinder plant undergrowth and recovery (see Chapter 15). Frequent droughts in the area 
havee also had negative effects on the forest ecosystem, as it undermines the regeneration 
capabilityy of the forest. 

Thee households' harvests of firewood might not fully affect the forest ecosystem, since 
somee harvests are based on the extraction of deadwood. However, other human behaviour like 
thee lopping of tree branches for fodder, poles for timber and harvesting of young seedlings 
underminee the future regeneration of the forest. Besides, household harvests of dead wood for 
fuell  wood and other forest products (e.g. poles) are likely to have a thinning effect on the 
forestt habitat. 

Inn 1983, the FD issued monthly fuel licences at a cost of only Ksh. 4. The forest permit remained fixed at 
thiss rate since it was determined in 1968, when the forestry policy was amended (The Forests Act, Cap. 385 
off  1992). The permit enables a holder to harvest a back-load of fuel wood every working day of a month. 
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SourceSource of variance in the harvest of woody products 
Thuss far we have shown that the forest ecosystem provides a wide range of goods and 
servicess which meet the consumption and production requirements of the forest-adjacent 
households.. The flow of forest-based resources can either be a direct (private) contribution to 
individuall  household needs or an indirect one in terms of the forest supporting arable 
agriculturee or in part influencing rainfall. 

Inn other words, the forest ecosystem has both direct use values (benefits from the harvest 
off  forest resources or products for own consumption) and indirect use values which accrue to 
thee society as a whole. Such indirect use values (such as watershed protection or carbon 
sequestration)) give the forest its characteristic of a local public good. The degree to which a 
householdd benefits from such indirect use value (e.g. through arable production) is related to 
thee distance a given household is living from the reserve. Households' private use of and 
benefitss from forest resources are differentiated, depending on the harvest frequency. It is 
likelyy that individual household use of the forest resources will undermine the long-term 
indirectt forest functions and this is a critical consideration. 

Severall  factors account for differentiated household use of and benefits from forest 
resources:: the access regime and costs of accessing forest resources; a household's asset 
holdingss (e.g. livestock and farm size), household size, farm input (e.g. labour) and other 
householdd socio-economic characteristics. These factors are summarised in Table 13.8, 
differentiatedd for households on the east and on the south-western side of the mountain. 

Ass this table shows, the households on the south-western side had, by 1998, resided on the 
mountainn for significantly more years than those on the eastern side: about 18 versus about 16 
yearss (to. 1,204 = 1918). The differences in the average age of the respondents are significant in 
19988 only, but not in 2000. These social factors combined may influence on-farm investments 
andd the investments around homesteads (houses) which in turn may reduce households' use of 
thee forest (e.g. when agro-forestry trees have been planted). The households on the eastern 
sidee consistently show significantly higher household sizes at both surveys compared to the 
south-westernn side which means that more labour can be allocated to the exploitation of forest 
resources. . 

Whilee people on the south-western side of the mountain live significantly further away 
fromm firewood sources and make more trips to harvest firewood, on the eastern side there 
weree more frequent water harvests in 1998 and in 2000. As we have shown previously, these 
twoo activities effectively compete for household labour time. The smaller household sizes and 
longerr years of residence on the mountain might partly explain the greater distance to the 
sourcee of firewood on the south-western side compared to the eastern side. The high 
frequencyy of firewood harvests and quantities of firewood wood harvested on the south-
westernn side indicates a high intensity of forest use by the households. However, the 
householdss on the eastern side harvest more wood for charcoal and since harvests of wood for 
charcoall  impact most intensively on the forest, these households might on the whole still 
makee more intensive use of the forest than those on the south-western side. 
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TableTable 13.8 
Householdd assets profile in relation to woody resource use 

Eastt South-west 
Averagee (n) Std. dev. Average (n) Std. dev. T-value 

a.a. 1998 survey 
SocialSocial characteristics 

Agee of the respondent in years 
Householdd size (no. of persons) 
No.. of persons living elsewhere 
Yearss settled on the mountain 

NaturalNatural resource harvests 
No.. of trips for water/month 
Distancee to firewood (hrs) 
No.. of trips for firewood/month 
Distancee to charcoal source (km) 
Charcoall  obtained (in 
debe/monih) debe/monih) 

AssetAsset holdings 
No.. of cattle when settled 
No.. of small stock when settled 
TLUU per capita in 1998 
Maizee area March '98 (acres) 
Landd borrowed (acres) 

RealReal cash income 
Averagee monthly income (Ksh) 
Sociall  transfers (Ksh./month.)d 

52.33 (106) 
6.00 (106) 
1.00 (142) 

16.11 (104) 

18.66 (111) 
1.93(105) ) 
8.98(105) ) 
2.388 (28) 

12.888 (28) 

8.77(142) ) 
4.088 (142) 
1.38(142) ) 
1.37(105) ) 
0.799 (106) 

14.0 0 
2.6 6 
1.3 3 
6.4 4 

7.5 5 
0.88 8 
5.95 5 
0.66 6 
9.8 8 

14.5 5 
13.6 6 
1.58 8 
1.7 7 
2.02 2 

46.22 (109) 
5.55 (109) 
1.00 (73) 

17.88 (102) 

9.55 (73) 
3.455 (109) 

15.66 (109) 
2.55 (4) 
2.133 (4) 

5.866 (73) 
4.188 (73) 
1.766 (73) 
0.766 (109) 
0.088 (109) 

11.5 5 
2.1 1 
1.3 3 
6.1 1 

5.3 3 
1.1 1 
3.6 6 
1.0 0 
2.6 6 

10.1 1 
7.8 8 
2.2 2 
1.6 6 
0.4 4 

2.34*** * 
1.71* * 
0.89 9 
1.92* * 

9.08*** * 
11.42*** * 
9.86*** * 
0.33 3 
2.15 5 

1.54 4 
0.06 6 
1.42 2 
2.17** * 
3.61*** * 

2,529.22 (142) 1,699.8 3,178.1 (73) 2,323.5 
151.00 (104) 495.8 810.2 (108) 1,773.6 

3.66*** * 
1.14 4 

b.b. 2000 survey 
SocialSocial characteristics 

Agee of the respondent in years 
Householdd size (no. of persons) 
No,, of persons living elsewhere 

NaturalNatural resource harvests 
No.. of trips for water/month 
Distancee to firewood (hrs) 
No.. of trips for firewood/month 
Distancee to charcoal source 
(km/hrs) ) 
Charcoall  obtained (in 
de&e/month) ) 

AssetAsset holdings 
TLUU per capita in 2000 
Maizee area March 2000 (acres) 
Landd borrowed (acres) 

RealReal cash income and expenditures 
(Ksh.)/month) (Ksh.)/month) 

Averagee income 
Expendituree on food 
Incomee transfers received*1 

Incomee transfers given away 

45.33 (136) 
7.33 (136) 
0.44 (102) 

104.33 (106) 
4.11 (102) 
7.33 (101) 
6.99 (22) 

16.1 1 
2.57 7 
0.72 2 

77.9 9 
2.9 9 
3.2 2 
3.3 3 

43.4 4 
6.2 2 
0.5 5 

55.7 7 
4.4 4 

13.5 5 
--

(67) ) 
(67) ) 

(101) ) 

(67) ) 
(101) ) 
(101) ) 

12.0 0 
2.6 6 
0.81 1 

22.4 4 
3.6 6 
5.8 8 
---

0.85 5 
2.85** * 
1.05 5 

44 97*** 

7.20*** * 
9.41*** * 
— — 

14.11 (22) 6.1 1 

8.11 (136) 
1.73(136) ) 
0.82(135) ) 

3,626.22 (130) 
2,264.99 (102) 
1,150.00 (4) 
2,908.77 (23) 

9.0 0 
1.7 7 
2.0 0 

3,642.7 7 
2,117.3 3 

981.5 5 
3,007.6 6 

9.9 9 
0.78 8 
0.09 9 

3,176.2 2 
2,685.9 9 
1,724.7 7 
2,811.8 8 

(67) ) 
(67) ) 
(67) ) 

(63) ) 
(99) ) 
(15) ) 
(17) ) 

9.5 5 
1.4 4 
0.73 3 

2,544.9 9 
1,875.6 6 
2,409.5 5 
4,676.0 0 

2.62*** * 
4.08*** * 
2.82*** * 

0.92 2 
1.49 9 
0.46 6 
0.08 8 

Notes: : 
a.. Figures in brackets are the number of households on which the average values are based. 
b.. T-values are sign, at ** *  at 0.02 level, **  at 0.05 level and * sign, at 0.1 level (two-tailed). 
c.. TLU wealth excludes donkeys. 
d.. Social transfers refer to cash income received by the household. In 2000, income transfers received or given away 

standd for cash (or money equivalent of exchange in kind) from members or relatives living elsewhere or cash given 
too others respectively. 

Source:Source: Authors' surveys, 1998 and 2000. 
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Thee households' harvest of firewood and fetching water from the forest competes for 
labourr input with farming activities during crop seasons. The arable farm sizes vary on the 
mountainn and the average farm sizes lie between 5 and 6 acres per household (see Chapter 
12).. The field areas used for maize30 and borrowed land were significantly higher on the 
easternn side relative to the south-western side both in 1998 and in 2000. The area under maize 
iss indicative of land assets and a surrogate for farm output. The borrowed land may signify 
landd scarcity in this area. In terms of asset holdings, we also see from the table that the 
householdss on the south-western side had a significantly higher average (real) cash income in 
1998,, but a lower cash income in 2000. They had higher TLU per capita in 2000 compared to 
thee households on the eastern side. In 2000, the households on the eastern side spent less 
moneyy on purchasing food and also received less cash income. ' Contrastingly, their outgoing 
incomee transfers were higher compared to those of the households on the south-western side. 
Thee mean income received or given away (together denoted as social transfers in the table) 
andd expenditure on food, among other factors, do not differ significantly between the 
householdss on the easternn and south-western sides of the mountain. 

Inn addition to the factors discussed thus far, the amount of fuel wood used by households 
mayy also be influenced by factors like animal production and cereal consumption and thus the 
typee of food consumed (e.g. maize versus milk) or the availability of food. In addition to 
these,, ethnicity - insofar as it influences resource endowments on the mountain - also plays a 
rolee in the use of environmental resources. 

Ann important difference between forest and woodland use on the eastern and south-western 
sidee of the mountain is the substantially higher amounts of wood harvested on the eastern side 
forr making charcoal. This corresponded with significantly higher average cash incomes in 
19988 and TLU wealth in 2000 for the south-western side, which suggests that households use 
forestt and woodland resources for charcoal as a result of limited resources and asset holdings. 
Thesee households are also tiiose that depend on the sale of woody and forest products to earn 
cashh income (Table 13.6). On the whole these results may reflect the relatively high asset 
povertyy on the eastern side of the mountain. 

HouseholdHousehold assets and the sale of natural vegetation products on the mountain 
Thee forest and vegetation resources meet a diverse household demand for natural vegetation 
productss and enable households to earn cash income and diversify income sources. With a 
vieww to gaining insight into factors affecting the sale of forest and natural vegetation products, 

99 Some farms around Badassa, outside the scheme villages, are as large as 100 ha (Godana 1995). The rapid 
populationn increase on the mountain creates a greater demand for more people to settle and increases 
pressuree on arable land. Land is generally unequally distributed on the mountain and the signs indicate that 
highh inequality in farm holdings is a key land allocation problem. 

00 Maize is the main crop grown on the mountain. In addition, we find people's land holding claims to be 
inconsistent.. People may have a number of land parcels without knowing their actual area. Thus, we adopt 
thee pre-survey maize area to proxy land assets and farm output. 

11 Household income transfers (received or given away) refer to cash or money equivalent to exchange in-kind 
convertedd to money by the respondent(s). The items exchanged could include animals or maize. We did not 
considerr the residence of the person/household from which transfer was received or to whom it was given. 
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inn this section we analyse how household assets affect commercial forest resources use. This 
meanss that we only consider households that use one or more forest and vegetation 

33 3 

resourcess to earn an income. 
Thee sex of the household head may influence a household's asset holdings and the use of 

thee forest resources. The majority of the households on the mountain are male-headed. In 
total,, about 26 per cent of the households in 1998 and 18 per cent in 2000 were female-
headed.. Of the female-headed households, roughly 20 per cent and 19 per cent sold one or 
moree forest or woody products to earn cash income in 1998 and 2000. Among male-headed 
householdss these proportions amounted to about 18 per cent in 1998 and 10 per cent in 2000. 
Thus,, a higher proportion of the female-headed households sold forest products compared to 
thee male-headed ones. 

Tablee 13.9 shows that there are clear differences in socio-economic background, wealth 
andd asset holdings (Table 13.9) between the households that sell and those that do not sell 
forestt products. In terms of social characteristics, the households that sold forest products in 
19988 or 2000 were headed by a relatively elderly person. The majority of the rural households 
livingg adjacent to the forest reserve had mainly migrated to the mountain since the 1970s. 
However,, on average, those selling forest products had settled on the mountain (significantly) 
fewerr years (15 versus 17 years) compared to the households which do not sell forest 
products.. It was also clear that the households faced different constraints in acquiring land 
afterr arriving on the mountain. The households that did not sell forest products in 1998 waited 
almostt six years before they acquired their own piece of land, while the households which 
soldd forest products waited for almost ten years. The size of these households was also 
smallerr (though not significantly) in 1998 (five people versus six people) and almost equal 
sizess in 2000. This shows a higher average household size increase of about 8 per cent 
annuallyy for those households which did not sell forest products. 
Thee two categories of households also show clear differences in terms of asset holdings, 
vegetationn resource use and income levels. The households that sold forest products owned a 
lowerr per capita livestock holding (particularly significant in 2000) compared to the other 
households.. Of these households, about 10 per cent in 1998 and 26 per cent in 2000 had no 
animalss (result not reported in the table), although livestock are important assets for the 
majorityy of the households on the mountain and in the region. These households also owned 
significantlyy lower numbers of cattle at the time of settling down on the mountain, both in 
19988 and 2000. Although the mean differences are not significant, this category of households 
alsoo owned a lower number of small stock during both survey periods. In 1998, households 
sellingg forest products had a smaller area planted with maize (main food crop) and a smaller 
areaa of borrowed land compared to households which do not sell forest products. In 2000, the 
householdd selling forest products had planted a larger area with maize, while the area of 
borrowedd land was about the same. 

Wee performed this analysis irrespective of the question whether the household in question possessed a forest 
permitt licence. As seen before, about 48 per cent of the total household sample possessed a forest permit 
licencee both in 1998 and in 2000. 
Thee majority of these households are located in the wetter mountain zone: about 85 per cent in 1998 and 96 
perr cent in 2000, and the rest of the households are in the drier zone. The households which sold more than 
onee product are included in the analysis only once. 
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TableTable 13.9 
Averagess of critical household assets discriminated by the sale of forest products 

Selectedd variable (mean, n) 

SocialSocial characteristics 
Agee of head of 
household d 
Yearss settled on the 
mountain n 
Yearss waited to acquire 
land d 
Householdd size 

Assets Assets 
TLUU per capita 
Cattlee when settled 
Cattlee time of survey 
Smalll  stock when settled 
Smalll  stock time of 
survey y 
Areaa planted with maize 
Landd borrowed (in acres) 

NaturalNatural resource use 
No.. of agro forestry trees 
No.. of firewood 
trips/month h 
Charcoall  obtained 
Waterr available/month 

No.. of trips per month 
CashCash earnings (Ksh./per 
month) month) 

Monthlyy cash income 

(Std.(Std. deviation) 
Cashh income transfers 

(Std.(Std. deviation) 
Incomee from forest 
products s 
Incomee spent on food 
only y 

Forest t 
productt not 

sold d 

48.311 (176) 

17.366 (170) 

5.544 (170) 

5.800 (176) 

1.544 (176) 
8.766 (176) 
9.300 (176) 
4.299 (176) 
6.955 (174) 

1.088 (176) 
0.344 (176) 

7.900 (167) 
11.644 (175) 

3.177 (6) 
4,685.70 0 

(145) ) 
14.36(145) ) 

2,801.10 0 
(176) ) 

(2,075.76) (2,075.76) 
560.70 0 
(173) ) 

(1,460.79) (1,460.79) 
--

--

1998 8 
Forest t 
product t 

sold d 

52.977 (39) 

14.722 (36) 

9.899 (39) 

5.300 (39) 

1.38(39) ) 
3.388 (39) 
6.388 (39) 
3.311 (39) 
5.18(39) ) 

0.999 (38) 
0.822 (39) 

1.95(39) ) 
15.511 (39) 

13.46(26) ) 
5,983.60 0 

(32) ) 
17.15(39) ) 

2,512.82 2 
(39) ) 

(1,253.87) (1,253.87) 
158.97(39) ) 

(579.34) (579.34) 
1,562.38 8 

(34) ) 

---

t--
statist. . 

* * 

2.02 2 

2.30 0 

2.14 4 

0.92 2 

0.51 1 
3.73 3 
2.36 6 
0.46 6 
0.70 0 

0.31 1 
1.82 2 

3.35 3.35 
3.82 2 

4.08 8 

--

2.74 4 

1.13 3 

2.78 8 

---

~ ~ 

Forest t 
productt not 

sold d 

44.20(179) ) 

--

~ ~ 

7.00(180) ) 

1.50(180) ) 

--
10.455 (180) 

--
8.87(180) ) 

1.37(180) ) 
0.588 (180) 

7.633 (43) 
10.76(178) ) 

1.000 (1) 
2,320.00 0 

(177) ) 
21.90(150) ) 

4,073.26 6 
(172) ) 

(2665.46) (2665.46) 
1,299.70(180) ) 

(3989.23) (3989.23) 
--

2651.20 0 
(178) ) 

2000 0 
Forest t 

product t 
sold d 

48.10(24) ) 

---

--

6.700 (23) 

0.711 (23) 
— — 

5.044 (23) 

--
3.522 (23) 

1.73(23) ) 
0.555 (22) 

1.333 (6) 
17.522 (24) 

1.67(21) ) 
1,513.04 4 

(23) ) 
17.94(23) ) 

1,526.09 9 
(23) ) 

(1018.10) (1018.10) 
434.800 (23) 

(3175.43) (3175.43) 
1,069.60 0 

(23) ) 
1,087.00 0 

(23) ) 

t--
statist. . 

* * 

1.206 6 

--

--

0.506 6 

2.154 4 
--

3.16 6 
--

1.59 9 

0.992 2 
0.088 8 

4.511 1 
2.647 7 

---
3.091 1 

2.091 1 

4.55 5 

1.386 6 

--

3.702 2 

Notes: : 
a.. Charcoal obtained in debes per week; a debe is a measure for selling charcoal weighing about 10 kg. 
b.. Cash income figures in Kenya Shillings (US$1 = Ksh. 76 in July, 2000). 
c.. * As a rule of thumb, a t-statistic value of 1.96 shows significant mean differences between the clusters. 

Source:Source: Author's survey, 1998 and 2000. 

Twoo interesting insights clearly emerge from these results. First, the relatively herd-poor 
householdss remained poor, as shown particularly by cattle ownership over time, indicating 
thatt these households were poverty trapped and thus hindered when it comes to accumulating 
livestockk wealth. Secondly, the results show that the relatively poorer households were 
involvedd in the sale of the forest products both in 1998 and in 2000. This alone emphasises 
thee role of natural vegetation products in the livelihoods of the asset-poor households in the 
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rurall  communities. In fact, 19 of the households sold forest products both in 1998 and in 
2000. . 

Thee households which sold forest products generally planted a significantly lower number 
off  agroforestry trees34 and they made a greater number of trips per month to collect firewood 
comparedd to the households who did not sell forest products. The relatively poor households 
probablyy harvested forest products more often because of their own demand for wood for 
domesticc consumption and for sale at the market. Charcoal making is clearly an activity for 
thee relatively poor households. The significantly low number of trips to fetch water among the 
relativelyy poor might be because hauling water competes for household labour time with the 
collectionn of woody products. While the total woody biomass harvested by the households 
mightt potentially differ because of differences in load-weight carried during each trip, the 
relativelyy poor households had lower per capita water available (about 106 litres vs. 84 litres 
off  water) during the time of stress in 2000. The number of water and firewood trips increased 
betweenn the surveys, showing an increasing labour-time constraint faced by the households in 
accessingg these resources. Moreover, these households showed comparable monthly (real) 
cashh income earnings in 1998. The poorer households had significantly (i.e. three times) 
lowerr income in 2000, as well as a lower amount and ratio of cash income transfers to 
monthlyy (real) cash income. The cash income transfers (i.e. the money equivalent of products 
receivedd or income received) reflect social networks that form the basis of resource and 
labourr (harambee) exchanges and which are often based on reciprocity. The fact that the poor 
aree likely to have a fewer opportunities to reciprocate in the future might therefore not be in 
theirr favour. There is good evidence too that the returns from the sale of forest and vegetation 
productss constituted substantial proportions (about 62 per cent in 1998 and 70 per cent in 
2000)) of the monthly cash income of the poor households - which again confirms that the 
poorr households gain from the sale of the vegetation resources. On the basis of the data, the 
relativelyy poor households that sell forest products spent * substantial proportion of their cash 
incomee on purchasing food in 2000 compared with the other households (i.e. 71 per cent 
versusversus 65 per cent). Furthermore, the poor households that sell forest products also have lower 
variancess — squared income deviation from the mean - of cash income and income remittance 
inn 1998 and 2000 compared to the households that do not sell forest products. This suggests 
thatt although the poor households on average have lower amounts of cash income, these 
sourcess of income are reliable in terms of yielding more stable returns and they are likely to 
bee associated with lower risks. Indeed, the income sources with low returns and small 
variationss (such as natural resources) might be preferred by the poor as an alternative to better 
incomee sources with high fluctuations between the seasons. The fact that the poor households 
commandd fewer asset endowments supports this remark and brings to the fore the low 
capacityy of the poor to form a buffer against adverse shocks during stress periods. 

HouseholdHousehold ranking of income sources and sell of forest products 
Thee forest plays a crucial role in the diversification of economic activities. The households 
differr in ranking (scale of 1 to 10) of sources of income by types of resources. Figure 13.2 
showss that the sale of forest products benefits the poor households with low assets 

MM The results reported here are based on most frequently mentioned planted trees rather than on exact numbers 
off  trees (see Chapter 12 for details). 
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endowments.. More precisely, the poor households rank3 forest products highly as a source of 
income.. This finding shows the important contribution that forest products make to the local 
economyy and to the income of the poorer among the rural households. 

FigureFigure 13.2 
Householdd ranking of the income sources 

2 2 

OO didn't sell Isoldd prod. 

Ill l 
livestock k 

Source:Source: Author's survey 2000. 

farmm forest 

Economicc activity 
wage e 

Thee sale of forest products also diversifies the livelihoods of the local communities living 
inn close proximity to the forested areas. The sale of forest products becomes a more important 
sourcee of cash income during periods of extended dry seasons and drought, when other 
incomee sources fail to produce sufficient returns. The forest contributes 25 per cent of the 
incomee of the rural households during an average year of rainfall as well (Adano 2000). 
Populationn growth and the reduced availability of forest products means extra labour time is 
requiredd to collect products, with the burden of natural vegetation product harvesting mainly 
fallingg on women and girls. This problem, which also applies to other local resource users, 
shouldd be addressed in policy making, in order to achieve sustainable resource use. 

Fuell  wood availability and energy technology 

Thee scarcity of fuel wood has been widely addressed in the literature (Hanky et al. 1989; 
Permann et al. 1996) and relative scarcity is the norm. Fuel wood scarcities may show up as 
bothh physical and economic scarcities (Dewees 1989). The main concern of the fuel wood 
debatee has therefore focused on how fuel wood availability influences households' labour and 
budgetaryy allocations as well as the adoption of energy-efficient devices (Amacher et al. 

355 The income sources ranking means are lower for the households selling the natural vegetation products, 
exceptt in the case of forest products. The mean differences between the household ranking of the sources of 
incomee are all significant, at 0.004 level and below. 
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1996;; Elkan 1988). The concern with regard to diminishing fuel wood availability is also 
shapedd by the effect that wood extraction has on the vegetation cover and ecosystem's 
functionss (Cline-Cole et al. 1990). Given that fuel wood is a renewable resource and given 
thatt households might respond positively to fuel wood scarcity, it might seem as if there are 
noo serious worries about levels of fuel wood availability (see UNEP/GoK 1997). Our main 
interestt here is on the households' perception of fuel wood availability and their associated 
responses,, with a special focus on the ecological consequences of fuel wood use for the 
vegetationn cover. 

Differentt sources indicate that relative fuel wood scarcity on the mountain and households' 
harvestingg behaviour have a negative impact on the forest: 
1.. Fuel wood resource harvesters have been observed to axe trunks of trees such as Olea36 

longitudinallyy for firewood, as opposed to transversely, in symmetry with trunk 
alignments.. This is fatal harvesting behaviour that causes the tress to dry out and die (KWS 
Warden,, Marsabit, pers. comm. 2000). 

2.. The current study distinguishes between harvesting of deadwood and the use of green 
matter,, especially young saplings, as cushions against the heavy weight of the wood loads. 
Thiss phenomenon affects forest-plant undergrowth and the natural regeneration rate of the 
forest. . 

3.. A MDP/GTZ survey on the mountain reports that woody material harvested for firewood 
byy resource users contained, on average, about 28 per cent of wet matter (MDP/GTZ 
1997). . 

4.. Two independent surveys that ranked the tree species commonly used by the households 
onn the mountain, revealed changes in species ranks (see Adano 2000). The findings 
demonstratee the diminishing availability of fuel wood trees and a substitution as regards 
thee production of fuel wood resources with relatively abundant tree species. 

Theree are indications that fuel wood harvests place a heavy reliance on the protected forest 
onn the mountain (see MDP/GTZ 1997; Haro & Bashuna 2000) and the use of energy-saving 
devicess is seen as a panacea to the problem. This, coupled with the time spent on accessing 
woodyy resources, begs the question of the type of technology used for cooking. The three-
stonee stove is a conventional device used for cooking and this is essentially a low-efficiency 
device.. Any departure from the use of the traditional three-stone stove (jiko in Swahili) for 
cookingg would indicate behavioural adjustment to the efficient use of fuel wood resources. 
Thee household adoption of energy-saving devices may also signal the level of fuel wood 
availability.. The adoption of relatively energy-efficient devices could also be conditioned by 
factorss specific to a household and by the presence of NGOs that promote adoption of energy-
savingg devices. 

DevicesDevices used in cooking 
InIn 2000 we elicited households' responses to the availability of fuel wood and the type of 
devicee used. Out of 203 households, 192 households used the conventional traditional three-

OleaOlea is an indigenous hardwood tree and also the most preferred source of wood and poles found in the 
forestt reserve (see Synott 1979; MDDP 1979; Adano 2000). Characteristically, a mature Olea tree is dry on 
thee inside but wet on the outside. 



589 9 

stonee (open-fire) stove (Table 13.10). The household adoption of energy-saving devices was 
veryy low, with only about 5 per cent of the households using improved stoves. These types of 
stovess are used in combination with traditional (three-stone) stoves. 

TableTable 13.10 
Typee of stove used in the kitchen, per sample site 
Site e 

East t 
South h 

All All 

Perceivedd scarcity of fuel 
wood* * 

Yes s 
(%% and no. 

ofhhs.) ) 
2.99 (3) 

15.8(16) ) 
9.69.6 (19) 

No o 
(%% and no. 

ofhhs.) ) 
97.00 (90) 
81.22 (82) 
89.289.2 (181) 

Three-stone e 
stove e 

No. . 

95 5 
97 7 

192 192 

% % 

93.1 1 
96.0 0 
94.6 94.6 

Otherr stoves 

No. . 

7 7 
4 4 

11 11 

% % 

6.9 9 
4.0 0 
5.4 5.4 

No.. of meals cooked per day 
(%% and number of hhs.) 
11 2 3 

4.9(5)) 75.5(77) 9.8(10) 
96.0(97)) 0.9 ( 1) 

55 (2.5) 174 (87) 11 (5.5) 
Notes: : 

a.. * The figures are percentages, with the absolute number of households in brackets. The total is less than 100 per 
centt due to non-response by three households. 

Source'.Source'. Household survey, 2000. 

Thee stoves commonly adopted by the households include improved (maendeleo-liners) 
stoves,, improved clay /mud stoves and Bellerive improved stoves . The adoption rates of 
energy-efficientt technological change are low as eight of the eleven households that use 
improvedd stoves have embraced this measure since the 1990s. Moreover, only six of these 
householdss have started using these devices since 1998. 

Off  the entire sample, roughly 10 per cent of the households stated that they faced the 
problemm of fuel wood scarcity. The fuel wood problem may be induced by physical scarcity 
orr household-specific factors, such as scarcity of household labour and activities that compete 
forr household labour with fuel wood collection. Fuel i^^rcity may strongly motivate the 
adaptationn of energy-saving devices. The perceived level of fuel wood scarcity may also 
mirrorr the prevailing household-specific demand. For example, the table shows that most of 
thee households (87 per cent) cook meals at least twice per day and about 6 per cent of the 
householdss prepare three meals per day. A high number of cooked meals per day could be 
indicativee of household wealth levels, the composition of the household diet (proxy for 
income),, while a low number of cooked meals could be a strategy to cope with food scarcity. 
Evenn if fuel wood was physically scarce, its transitory scarcity may be suppressed if small 
numberss of meals are cooked per day. This would result in a decreased demand for wood 
resources. . 

Althoughh women and girls spend several hours per week on searching and carrying fuel 
woodd to the home, we found the level of household adoption of energy-saving cooking 
devicess to be very low. In our view, the household perception of the physical scarcity of fuel 
woodd could be seriously distorted by the limited employment opportunities and low 

Thesee improved stoves {jiko) conserve more fuel than the traditional 3-stone fire. The maendeleo and 
improvedd clay/mud stoves are made of ceramic/clay and metal, while bellerine-improved stoves are mostly 
madee of metal (GTZ/Household Energy Programme, 1997). These stoves use wood or charcoal. The 
maendeleomaendeleo has 40 per cent fuel wood energy-savings and the other two 30 per cent energy-savings (ibid.: 
19). . 
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opportunityy costs of labour time or an activity that competes for labour time with firewood 
collection.. This remark holds true amidst widespread rural unemployment38 in the area. 
Besidess time cost, fuel wood availability depends on whether logs of wood or twigs are 
collected.. Moreover, the household demand for fuel wood is derived from the need for cooked 
foodd and a low shadow price (time cost) for harvesting wood resources. Thus, time cost is 
unlikelyy to reflect the appropriate extent of fuel wood scarcity in the short and medium term, 
orr how the extraction rate of woody vegetation affects other resources and how the household 
usee of fuel wood affects woody biomass and ecological services. 

SuggestedSuggested solutions to remedy fuel wood scarcity 
Thee respondents were asked to suggest solutions to the problem of fuel wood. Despite the low 
levell  of adoption of energy-saving technologies, households confirm the low efficiency 
problemm with regard to the stoves currently in use. The suggested measures to correct wood 
scarcityy are either of an ex ante nature in anticipation of future scarcity, measures related to 
thee currently used cooking devices (especially the traditional stove) or measures to address 
currentt scarcity of fuel wood. 

AA moderate share of the households connects the problem of the (traditional) stoves to 
health-relatedd risks with about 46 per cent of the responses mentioning the production of 
smoke.. This problem is closely related to incomplete combustion and the uneconomical 
(inefficient)) consumption of wood. These concerns are two sides of the same coin since too 
muchh production of smoke results in heavy consumption of fuel wood. The remainder of the 
problemss mentioned (19 per cent) combine the risk of exposure to fire from the traditional 
stoves,, which poses a high fire hazard for children, creates risks for the common grass-
thatchedd houses and increases the likelihood of the stove producing fire risks such as 
sustainedd food or hot water burns (unstable pans). The improved stoves also pose certain 
uniquee problems to the users, such as cracks. 

Thee mitigation measures that the respondents suggested for reducing fuel wood shortages 
aree closely tied to the stated stove problems. Overall, 25 per cent of the stated measures for 
improvingg fuel wood availability involve the installation of energy-efficient cooking devices 
(155 per cent) and the efficient use of wood (10 per cent). Notably, most of the suggested 
measuress to counter fuel wood shortages (65 per cent) refer to the exploitation of various 
sourcess of fuel wood: the use of twigs/kindling (5 per cent), diverse sources of woody 
materiall  (45 per cent) and borrowing from friends (15 per cent) (see Table 13.11). Borrowing 
woodd is an activity associated with social relations and perhaps small gifts of firewood. 
Householdss switching between different fuel wood sources to abate relative scarcity might 
blurr the true extent of fuel availability. The table shows that the planting of agro-forestry trees 
ass an ex ante measure to insure against future fuel wood problems scores low (only 10 per 
cent).. This may be the case because of the low value assigned to environmental resources by 
rurall  households. 

Thee identified problems with the traditional cooking stove conform to the argument against 
them:: inefficiency, indoor pollution and high health-related risks for users and the risk of fire 
forr the children. Despite these stove problems and relative fuel wood scarcity, a change in 

Thee 1999 Population and Housing Census report gives an indicative confirmation of this view (GoK 2001b: 
3-25). . 
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householdd behaviour in the use of wood resources might be influenced by envisioned 
solutionss to fuel wood shortages. The responses to the question about fuel wood shortages 
showw limited potential demand for energy-saving devices. 

TableTable 13.11 
Problemss of cooking stove and suggested solution to fuel wood scarcity 

Problemm with the stove 

a.a. Traditional stove 
Producess too much smoke 

Usess a lot of fuel 

Tooo unstable to support pan 
Highh risk of fire for children 
Firee risky for grass-matched 
house e 

b.b. Improved stove 
Crackss a lot 

Total l 

inn use 
Freq. . 

91 1 

62 2 

19 9 
16 6 
2 2 

6 6 
196 6 

46.4 4 

31.6 6 

9.7 7 
8.2 2 
1.0 0 

3.1 1 
100 0 

Suggestedd solutions to fuel wood shortage 

Exploitt diverse sources of fuel 
wood d 
Installationn of energy-saving 
devices s 
Borroww from friends/neighbours 
Economisee on use of fuel wood 
Plantingg of (more) agro-forestry 
trees s 

Usee of twigs/kindling 

Freq. . 

9 9 

3 3 

3 3 
2 2 
2 2 

1 1 
20 0 

45 5 

15 5 

15 5 
10 0 
10 0 

5 5 
100 0 

Source:Source: Authors' survey, 2000. 

Thee stated problems of the traditional stoves are those often cited in the literature (Dewees 
1989;; Soussan et al. 1991; Amacher et al. 1996). Given the set of resource endowments 
(labourr or income) a household can switch its source of fuel wood between diverse sources. A 
household'ss strongest motivation to change cooking technology may not be the extent of fuel 
woodd scarcity per se, but may instead centre on household-specific factors that constrain 
accesss to fuel wood and alternative sources of energy. 

Thee low household responses to fuel wood scarcity and low adoption of energy-saving 
devicess conflict somewhat starkly with the earlier observations on fuel wood scarcity on the 
mountain.. In rural settings where structural unemployment39 is widespread and time is an 
unconstrainedd production factor, the term resource scarcity remains vague and difficult to 
address.. The question of fuel wood-related pressure on environmental resources needs to be 
placedd within a broader perspective of the settled lifestyle on the mountain and the cyclical 
consummationn of the woody biomass. 

On-farmOn-farm growing of agroforestry trees 
Thee planting of trees and on-farm development of a woodlot is one of the measures taken to 
improvee future fuel availability. As we already mentioned in the previous chapter, 
agroforestryy trees fulfi l various functions such as providing timber and shade and functioning 
ass wind breaks. Fruit trees can be planted for home consumption and for occasional sale to 

However,, some records state the number of unemployed persons in the district as being about 4 per cent at 
thee margin, after adjusting for existing forms of employment (wage, on-farm and family enterprises) (GoK 
2001b:: 3-25). 
Inn the previous chapter (e.g. Tables 12.7 and 12.8) we listed fruit trees separate from agroforestry trees in 
accordancee with the common meaning given to agroforestry trees by local agencies, but we already noted 
thatt fruit trees are commonly denoted as agroforestry trees in most of the literature. 
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generatee cash income.41 Planting trees is also an indicator of sound, integrated farming 
practicess via improved farm agro-diversity and the fixation of nitrogen in the soil by 
leguminouss plants (beans, green peas etc). Trees are also planted for their anticipated future 
contributionn towards reduced household fuel wood and other timber needs (see also Dima et 
al.al. 1994). In other words, trees planted by a farmer may jointly deliver a number of goods and 
servicess at the farm-plot level. The respondents were asked about the number of trees planted 
inn 1998 and those that survived until July/August 2000 (Table 13.12; see also Table 12.8). 

TableTable 13.12 
Numberr of agroforestry and fruit trees42 planted and survival rates 

Site e 

East t 
South h 
AllAll  (mean) 

na a 

67 7 
36 6 

103 103 

No.. planted 

13,606 6 
784 4 

14,390 14,390 

Agroforestryy trees 
No. . 

survived d 
12,979 9 

320 0 
13,299 13,299 

Survival l 
ratee (%) 

95.4 4 
40.8 8 
65.0 65.0 

No o .. planted 

233 3 
108 8 
341 341 

Fruitt trees 
No. . 

survived d 

151 1 
48 8 

199 199 

Survival l 
ratee (%) 

64.8 8 
44.4 4 
58.4 58.4 

Note: : 
a.. Some households planted more than one type of tree species. In any case the maximum number of households is 

reported. . 
Source.Source. Household survey, 2000. 

Farmm level diversity is important for its anticipated contribution to the household income, 
eitherr in the near or distant future. Tree diversity directly or indirectly contributes to both 
agro-diversityy and rural livelihoods. There is more planting of agroforestry trees on the 
easternn side of the mountain than on the southern side. The number of trees planted on the 
easternn side, in our view, is inflated by the adoption of mirraa. The substantially high survival 
ratess of the agroforestry trees on the eastern side may indicate the high level of care accorded 
too mirraa trees, because of their importance in generating cash income. 

Relativelyy speaking, few fruit trees were planted by the households compared to 
agroforestryy trees. The survival rates of fruit trees are also relatively low. Again, more fruit 
treess were planted on the eastern side of the mountain and there were better survival rates in 
comparisonn to the south-west. The sites with a relatively high number of planted trees and 
betterr survival rates are those close to a water source or piped water system, meaning that a 
householdd had better access to water. Despite similar freehold land tenure on the mountain, 
thee villages invested differently in the farm plots. Household planting of agroforestry trees is 
aa direct correlate of on-farm investments and reflects the feelings as regards land ownership 
rightss (cf. Chapter 12). This suggests that there are differences in tree-planting incentives 
betweenn individual farmers. In addition to influences that water availability and farm size 

411 Qhat (mirraa) is one tree that clearly provides this option on the mountain. As was shown in detail in the 
previouss chapter, this crop is currently growing in importance as a cash crop, particularly in areas where 
theree is relatively abundant water for irrigation. 

4242 We consider agroforestry and fruit trees here as substitute sources of fuel, as a result of which totals differ 
fromm those in the previous chapter. Here, agroforestry trees do not include only trees such as Cyprus and 
Eucalyptus,Eucalyptus, but also trees which might provide fuel and timber. Since fruit trees are rarely used for fuel and 
plantss such as banana and mirraa are excluded as well fewer fruit trees are reported here than in the previous 
chapter. . 
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mightt have on the on-farm tree planting, long dry spells in the area also have a detrimental 
effectt on seedling survival rates and serve as disincentives to farmers as regards the planting 
off  on-farm agroforestry trees. 

TableTable 13. J 3 
Sourcess of tree seedlings of agroforestry trees 

Sourcess of tree seedlings 
IndividualIndividual initiative 

Treee nursery 
Friend/relatives/neighbours s 
Songaa tree nursery 
Collectionn from own farm 

Total Total 
Institutions Institutions 

Foodd for the Hungryy (FHI) 
Forestt Department 
Christiann Children Fund/Marsabit 
Catholicc parish 
Departmentt of Agriculture 
Communityy Education Concern 

Total Total 
All(%) All(%) 

Site e 
East t 

55 5 
37 7 

1 1 
16 6 

109 109 

1 1 
2 2 

3 3 
112(64.4) 112(64.4) 

South-west t 

11 1 
6 6 

29 9 

46 46 

9 9 
3 3 

2 2 
1 1 
1 1 

16 16 
6262 (36.0) 

Alll  (%) 

666 (37.9) 
433 (24.7) 
30(17.2) ) 
166 (9.2) 

155 155 

99 (5.2) 
44 (2.3) 
22 (1.1) 
22 (1.1) 
11 (0.6) 
11 (0.6) 

19 19 
174174 (100) 

Note: : 
a.. Figures are responses, and respondents may give more than one response. 

Source:Source: authors' survey, 2000. 

On-farmm tree planting by households may also be affected by the availability of seedlings 
(Tablee 13.13). The various sources of tree seedlings can be split into self-initiative and public 
institutions.. On the whole, tree nurseries (including the tree nursery in Songa) account for 
overr 55 per cent of the seedling sources for the villages, followed by friends, relatives and 
neighbourss - representing about 25 per cent. It is apparent that almost 90 per cent of the 
seedlingss are obtained through individual initiatives as opposed to institutional sources, which 
providee about 11 per cent of all the sources of seedlings to the farmers. 

Fromm Table 13.14, we can conclude that earning cash income is the foremost reason for 
householdss to plant trees. This option represents about 53 per cent of all the responses 
followedd by the planting of trees for the purpose of home use (about 22 per cent) and joint 
productionn reasons related to home consumption and sale on the market to earn income (12 
perr cent). These three reasons, which also overlap, account for over 85 per cent of the motives 
off  planting trees. This overshadows other reasons such as better farming practices and the 
developmentt of future woodlots. 

Treess are also planted to support improved farming practices, to provide fodder for 
livestockk and to serve as windbreaks. The contribution to fuel wood needs is not mentioned 
separatelyy as a reason for on-farm tree planting, but is probably included in the category home 
usee (22 per cent). These reasons also score lower compared to the planting of trees for earning 
cashh income. 
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TableTable 13.14 
Reasonss for planting agroforestry trees 

Reasonn for planting trees 

Too generate/earn income 
Homee use 
Homee consumption / to sell on the 
market t 
Too provide shade 
Too conserve soil / reduce soil erosion 
Forr fodder / animals 
Scenicc beauty 
Windd breaks / to protect against wind 
Rituall  / ceremony 

Al ll  (%) 

East t 
68 8 
36 6 
13 3 

118(67.8) ) 

Site e 
South h 

24 4 
2 2 
8 8 

11 1 
5 5 
4 4 
1 1 
1 1 
1 1 

566 (32.2) 

Al ll  (%) 
922 (52.9) 
388 (21.8) 
211 (12.1) 

111 (6.3) 
55 (2.9) 
44 (2.3) 
11 (0.6) 
11 (0.6) 
11 (0.6) 

174(100) ) 
Source:Source: Own survey, 2000. 

Overall,, tree planting and the recently observed greening of the mountain is apparent 
aroundd the town and less in the farming areas. The people in town, who are either in wage 
employmentt or involved in commerce, plant trees to add aesthetic value to (often privately 
owned)) residential plots and, more importantly, to add to the market value of residential plots. 
Inn this case, the planting of trees is motivated by economic reason composite in the 
speculativee land value in the future. Trees are not planted specifically to develop fuel 
woodlotss to substitute the demand for forest products. If such trees provide fuel wood in 
futuree it would be an unintended, but still beneficial outcome. 

TableTable 13.15 
Frequencyy of problems faced in growing agroforestry trees in 2000 

Statedd responses Frequency ~ ~ ~ All 
Mostt Second- Third-most (%) 

most t 
Destructionn of trees by wildlif e 
Destructionn by pests, worm, weevil, insect and 
birds s 
Waterr shortages 
Destructionn by domestic animals 
Damagee caused by animals (not specified) 
Losss of trees to thieves 
Negligence/lackk of proper care 
Poorr soils (e.g. rocky soils) 
Lackk of knowledge of benefits from agroforestry 
trees s 

AllAll  (%) 178(61.0) 103(35.3) / / (3.8) 292 (100) 
Note: : 

a.. Wildlif e (Badassa, 31; Hula Hula, 35); animals (Dirib, 25; Sagante, 16) and water shortages (Hula Hula, 22; 
tCarare,, 13). 

Source:Source: Authors' survey, 2000. 

ConstraintsConstraints on on-farm planting and growing of agroforestry trees 
Severall  factors are stated as undermining farmers' efforts to plant trees (Table 13.15). The 
shortagee of water at household level is an example of a constraint on the nurturing of on-farm 

49 9 
43 3 

33 3 
25 5 
20 0 
5 5 
1 1 
1 1 
1 1 

21 1 
22 2 

27 7 
23 3 
4 4 
6 6 
--
--
--

--
1 1 

2 2 
6 6 
--
1 1 
1 1 

--
--

700 (23.9) 
666 (22.5) 

62(21.2) ) 
54(18.4) ) 
244 ( 8.2) 
12(4.1) ) 
22 ( 0.7) 
11 ( 0.3) 
11 ( 0.3) 
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trees.. The shortages of water for effective on-farm development of woodlots may reflect both 
waterr scarcity at household level and a lack of care of trees in the form of fetching water to 
waterr them. This problem may be closely linked to other constraints such as a lack of proper 
caree for trees and the non-realisation of payoffs from trees. 

Thee single most important cause of tree destruction is wild animals (23.9 per cent). 
Domesticc animals also hamper human efforts to tend agroforestry trees at the farm level (18.4 
perr cent). The farm animals that destroy trees include goats, sheep, cattle and chicken. In 
addition,, 8.2 per cent of the respondents attribute tree destruction to animals which are not 
specifiedd in any greater detail. 

Thee wildlif e that destroys young trees on the farm includes elephants, monkeys and 
gazelles.. The wildlif e and livestock damage to agroforestry trees, together with the 
destructionn of trees caused by unspecified animals (either wildlif e or livestock) clearly surface 
ass the most significant hindrance to the on-farm tendering of the agroforestry trees (about 51 
perr cent). Other crucial causes of tree/seedlings destruction are pests, worms, weevils, insects 
andd birds (22.5 per cent). 

GeneralGeneral comments on the growing of agroforestry trees 
Thee vegetation and tree resources are legally controlled by the central government and their 
accesss rules are governed by the Forests Act (Cap. 385) of Laws of Kenya. The importance of 
treee uses is reflected in the forestry development plan and clearly stated in the objectives of 
thee rural afforestation extension scheme. The government, through the Forestry Department 
(FD),, provides rural farmers and private landowners with a number of incentives to encourage 
on-farmm adoption of agroforestry trees. The department's development of forestry plantations, 
embracingg a rural afforestation extension scheme, was introduced in the district in 1981 
(MDARR 1983). One aim of the scheme was to develop non-gazetted forest areas on local 
farmss and trust lands. An integral aspect of this mandate was that the department's rural 
afforestationn officers were to provide technical advice on establishment techniques, the choice 
off  species and the growing of trees in liaison with the extension officers of the Ministry of 
Agriculture.. The department also provides seedlings to farmers at subsidised prices from its 
ownn tree nursery and issues free seedlings to residents of rural centres. The promotion of 
bulkingg woodlots are aimed at enabling rural households to fulfi l their own domestic fuel 
woodd needs, while trees also serve as windbreaks and shade providers. Today, the department 
onlyy operates four active nurseries and two inactive nurseries (District Forest Officer, pers. 
comm.. 2000) compared to seventeen nurseries on the mountain in 1984. The poor working 
conditionss of the department coupled with manpower constraints illustrate its weakness as 
regardss delivering the expected services. 

Treess fulfi l a number of crucial economic and functional uses in the rural farmers' 
economy.. Forest development is, however, hindered by problems of acceptability and the 
levell  of on-farm planting of trees by farmers is often low due to delayed benefits, since trees 
normallyy need a long growing period before they can be harvested. In this context, the types 
off  trees planted matters, as does knowledge of their survival rates. The household surveys 
showss that common agroforestry trees like Grevillea robusta (locally called manyapo) and 
EucalyptusEucalyptus saligna {Bal safi) have survival rates of about 80 and 30 per cent, respectively. 

Thesee rates of tree survival compare very well with those given in the annual reports (see MDAR 1980). 
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Treess also have different rotation periods. Most agroforestry tree species recommended for 
fuell  wood have a rotation period of at least 4 years, while that of others ranges from 4 to even 
122 years. Trees like Grevillea robusta have a rotation period of 5 years and Ecalyptus saligna 
aa rotation period of about 4 years (Wario 1996). This creates a lag between the investments 
andd the returns on investment times. One of the main constraints on adopting agroforestry 
treess is that rural farmers tend to neglect their importance and lack the desire to wait for 
benefitss in the long term. Often rural farmers discount future needs and tend to harvest trees 
forr fuel wood, fodder or poles in order to purchase food or satisfy other daily needs in the 
shortt term. In addition, the assumption that tree planting carries no additional burden on 
householdd labour, especially that of women and children under whose chores these tasks 
directlyy fall, is not well founded and farmers do not usually have any surplus land. 

Treee planting is undertaken either by the Forest Department on public land or by 
individualss on residential or farm plots. Tree seedlings are often provided to local farmers by 
locall  NGOs, the Forest Department or the Ministry of Agriculture, or bought at Ksh. 2.50 per 
tree.. At times, seedlings germinate or dry up in the nurseries due to lack of demand. 
Individualss plant trees on their private land with a view to increasing the aggregate land value 
att a deferred time. For instance, a residential plot without trees cost about Ksh. 25,000 per 
quarterr of an acre in 1997, while a plot of comparable size which featured trees cost about 
Ksh.. 35,000. In this case, the role of trees is to improve the value of the land and to add to the 
greeneryy and vegetation cover of the settled areas of the mountain rather than to provide fuel 
woodd or ecological functions. 

Almostt all secondary sources on forestry recommend tree planting as a win-win scenario to 
addd to the tree cover and to relieve demand for fuel wood from the forest. The water needed to 
groww trees, the general lack of household incentives to adopt on-farm trees and frequent 
droughtss that undermine seedling survival rates are a few constraints to this endeavour. At 
householdd level, water is a chronically scarce resource. On average, women and girls spend 
betweenn 1-5 hours each day searching and delivering only 20 litres of water to their homes for 
ann average family of six people. It is a rather unrealistic to expect the water delivered under 
suchh difficult circumstances to be shared with trees, when several pressing water needs and 
usess go unmet. There is a dire need to redress the low woodlot development problem. We 
proposee the establishment of small-scale commercial afforestation initiatives for rotational 
harvestingg of woodlots, made up of appropriate tree species at suitable sites on the mountain. 
Appropriatee target sites could be those areas which are currently used for farms, but 
frequentlyy not cultivated and planted with crops because of unreliable rainfall, and which can 
supportt trees tolerant to frequent dry seasons or droughts and support trees with medium-term 
growthh rates. 
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Wildlif ee destruction of crops and human injury 

AA large part of the settlement on the mountain occurs within the protected areas. The interface 
betweenn protected areas and human settlements on the mountain is a rampant source of 
human-wildlifee conflicts caused by periodic wildlif e raids and destruction of crops (Litoroh et 
al.al. 1994). Elephants and baboons are the most important animals that regularly raid crops in 
thee field (Inter-Aid 1993; MDAR 2000). Farmers often station guards on the farm-forest 
fringee to scare game away and to avert wildlif e raids and reduce crop losses. Frequent baboon 
raidss on farms and residential houses of hospital staff indicate that their numbers are 
demandingg a greater foraging territory. A recent introduction of cheetah as a measure to 
biologicallyy regulate the baboon population increased small stock losses and further 
perpetuatedd - rather than eased - human-wildlife conflicts (Gonoba, pers. comm. 2000). The 
problemm of wildlife-human conflicts also demonstrates the extent of human population 
pressuree on the mountain and the problem of human settlement on wildlif e dispersal corridors. 
Onn several other occasions, elephants have also harassed people, killin g children on their way 
too school or herders. There are no institutions in place to compensate for crop losses, human 
injuryy or loss of human life. 

Ann attempt to assess the human-wildlife problem was frustrated by respondent's biases of 
misrepresentingg responses with the expectation that such a study might positively influence 
futuree policies in their favour (Adano, 1997). Eventually the direct costs of human-wildlife 
conflictss are reflected in increasing expenditures on crop protection, reduced crop production 
andd aggravated household food insecurity. Harvest losses to wildlif e could potentially 
influencee on-farm investments and can be a disincentive to crop production, which in turn 
mayy affect household decisions and pattern of use of forest ecosystem resources. Below, we 
makee an attempt to estimate, in monetary terms, the property, crop and livestock losses 
sufferedd by the sample households due to wild animaL, "sing data on marketed animal and 
cropp prices. 

ConstraintsConstraints on on-farm planting and growing of agroforestry trees 
Severall  factors are stated as undermining farmers' efforts to plant trees (Table 13.15). The 
shortagee of water at household level is an example of a constraint on the nurturing of on-farm 
trees.. The shortages of water for effective on-farm development of woodlots may reflect both 
waterr scarcity at household level and a lack of care of trees in the form of fetching water to 
waterr them. This problem may be closely linked to other constraints such as a lack of proper 
caree for trees and the non-realisation of payoffs from trees. 

Cropp damage due to wild animals also differs per village. The villages on the eastern wing 
off  the mountain account for the largest losses of crop fields: respondents in these villages 
almostt all stated maize loss (98 per cent), while all the bean fields were lost. People in 
Sagantee suffered the greatest damage to maize and beans (63 per cent and 59 per cent 
respectively).. These incidents of damage may affect fields with crops planted in monoculture 
ass well as those with mixed crops (about 93 per cent). In sharp contrast to all the villages, 
Diribb suffered the highest loss to fields with mixed crops - about 59 per cent (31 acres) -
followedd by Sagante at 19 per cent (10 acres). Only people in Dirib and Kituruni reported 
lossess of fruit trees. 
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Onn the basis of the animal and crop losses (including fields with mixed crops as well as 
fieldfield with crops planted in monoculture), there is a very clear divide between the villages. The 
villagess on the south-western side of the mountain suffered most of the animal losses and 
thosee on the eastern side most of the crop losses. Sagante appears to occupy an intermediate 
position:: here people suffered crop as well as animal losses due to wildlif e raids. The data on 
individuall  villages shows that most respondents reporting damage lived in Sagante (31 per 
cent),, followed by Hula Hula (23 per cent), Kituruni (15 per cent) and Dirib (13 per cent). If 
wee examine the sample as a whole, most of the households suffered losses of cattle (23.4 per 
cent),, goats (15 per cent), maize fields in monoculture (21 per cent) and mixed crop fields (13 
perr cent). 

TableTable 13.16 
Crops,, animals and value of property damage (%, n) by wildlif e 

Typee of damage 
Animal Animal 

No.. of cattle 

Value e 
No.. of sheep 

Value e 

No.. of goats 

Value e 
No.. of poultry 

Value e 
Crop Crop 

Beans s 

Value e 
Maize e 

Value e 
OthersOthers - general 

Animals s 

Value e 
Mixedd crops 

Value e 
Fruitt trees 

%ofresp.. (n) 

Diribb G. 

4 4 
20(7) ) 
4,800 0 

7 7 
20(7) ) 
3,000 0 

31 1 
2-99 (1) 
10,000 0 

73 3 
11.4(4) ) 
13.1(19) ) 

Badassa a 

2 2 
5.77 (2) 
20,000 0 

---

1 1 
2.9(1) ) 
6,000 0 

1 1 
2.99 (1) 
6,000 0 

8 8 
14.33 (5) 
24,500 0 

6.22 (9) 

Sagante e 

5 5 
15.6(5) ) 

27928.60 0 
30 0 

12.5(4) ) 
21,705.9 9 

0 0 

5.75 5 
21.9(7) ) 
5,400 0 
14.7 7 

68.88 (22) 
31,800 0 

10 0 
21.9(7) ) 
12,600 0 

31.0(45) ) 

Kituruni i 

5 5 
14.77 (5) 
34,000 0 

8 8 
5.99 (2) 
2,400 0 

25 5 
32.4(11) ) 
24,200 0 

0.5 5 
2.9(1) ) 
3,000 0 

1 1 
2.9(1) ) 
1,000 0 
28 8 

2.9(1) ) 
14.5(21) ) 

Hula-Hula a 

17 7 
42.8(15) ) 
75,600 0 

6 6 
17.1(6) ) 
7,300 0 

6 6 
14.33 (5) 
4,100 0 

1 1 
2.9(1) ) 

500 0 

2 2 
5.77 (2) 
3,800 0 

2 2 
11.5(4) ) 
18,000 0 

22.88 (33) 

Karare e 

18 8 
21.9(7) ) 
105,000 0 

3 3 
6.22 (2) 
2,600 0 

15 5 
15.6(5) ) 
11,000 0 

20 0 
9.44 (3) 
5,500 0 

0.5 5 
3.1(1) ) 
635.60 0 

12.4(18) ) 

AH H 

47 7 
23.44 (34) 

262,528.60 0 
47 7 

9.77 (14) 
34,005.90 0 

46 6 
14.55 (21) 
39,300 0 

21 1 
2.88 (4) 
6,000 0 

9.75 9.75 
9.77 (14) 
10,200 0 
23.2 2 

21.44 (31) 
43,800 0 

3 3 
2.11 (3) 
9,800 0 
52.5 5 

13.11 (19) 
66,735.60 0 

101 1 
3.44 (5) 

1000 (145) 
Notes: : 

a.. The figures for animals and fruit trees (first row of each category) are in absolute numbers; those in the first row of 
cropss in acres. 

b.. In the second row of each category of damage, the figures in brackets are the number of respondents stating that 
theyy suffered that specific damage, while the figures outside the brackets refer to the proportion of all households in 
thee village that suffered that damage (last column: proportion of al! households). A household may provide more 
thann one response to a question. 

c.. The value of fruit trees could not be estimated and has been omitted from this table. 

Source.Source. Household survey, 2000. 
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Ann examination of livestock damage and crop losses reveals a somewhat larger proportion 
off  responses for the former (about 53 per cent) when compared to the latter, about 48 per cent. 
Itt is probable that farmers' past experiences of crop damage by wildlif e might serve as a 
disincentivee for the cultivation of arable plots and thus crop production. We do not know to 
whatt extent this applies. The past crop losses suffered by farmers due to wildlif e can 
potentiallyy have negative implications for the households' food security situation. 

EstimateEstimate of the value of damage incurred 
Ass pointed out above, it is very difficult to estimate of the value of the animals, crops and 
propertiess lost. This is partly because no precise measurements have been carried out and 
becausee of probable respondent biases when reporting losses. Respondents may believe that 
suchh information would positively influence future compensation policies. Even so, we did 
nott deter from inquiring into household property losses due to wildlife. The results were 
checkedd against the marketed prices of animals, as a rough test for accuracy. The table shows 
thatt the average values of animals lost of Ksh. 5,585.70 for cattle, Ksh. 723.50 for sheep and 
Ksh.. 854.30 for goats compare well with average livestock market prices from our own 
surveys44.. In this context, the stated value of property losses due to wildlif e is close to the 
damagee sustained by the households. 

Withh these remarks in mind, the total value of animals and crop losses reported by the 
householdss compare very well to the number of asset and property damages. Thus, we see 
thatt people in Kituruni, Hula Hula and Karare reported substantial losses of cattle, at about 
Ksh.. 214,600 (about 82 per cent). A similar observation applies to the value of other animals 
andd crop losses incurred. For example, people in Kituruni reported a large number of goat 
lossess (25) valued at Ksh. 24,200 (at an average price of Ksh. 968 per goat) and about 62 per 
centt of the total value of goats damaged or lost. People in Sagante suffered about 63 per cent 
andd 19 per cent of the total losses reported on maize fields and fields with mixed crops 
respectively.. The corresponding average value of the losses incurred were Ksh. 2,163 and 
Ksh.. 1,260 per acre respectively. Dirib Gombo reported the highest loss of mixed crop fields 
(311 acres), while Dirib and Kituruni are the only villages that reported losses of fruit trees. 

Priorr to considering the average value of losses due to wildlife, let us examine the 
distributionall  pattern of property damage on the basis of the specific wild animals blamed for 
losses. . 

TypeType of wildlife causing damage to farms 
Wildlif ee raids on the farms and in the villages on the mountain (including Marsabit town) are 
frequentlyy referred to in the District's annual reports. The problem is associated with 
increasingg wildlif e foraging and territorial demand. The observed recurrent wildlif e raids on 
thee farms and the associated damage indicate pressure of humans on the designated areas and 
wildlif ee habitat (Table 13.17). The impacts of human-wildlife conflicts depend on the animals 
involvedd and the crop season during which the damage is caused. 

Tablee 13.17 shows that elephants and baboons are the most notorious perpetrators of 
propertyy damage or asset losses. These two animals accounted for about 51 per cent of the 

444 The average value of animal lost is obtained by dividing total value of loss by the absolute number of animals 
lostt for each animal type: e.g. (262,528.60/47) = Ksh. 5,585.70 for cattle. 



600 0 

totall  responses. Presumably, these animals cause more damage to crops and other assets 
ratherr than to domestic animals. Other animals causing crop losses are porcupine and 'other' 
animals,, which together were responsible for around 10 per cent of the responses on wildlif e 
damage.. Included in the other animals are dik-dik, owl, unspecified wild animals, buffalos, 
birds,, mongoose and python. They together accounted for less than 6 per cent of the stated 
livestockk or property losses. 39 per cent of the respondents attribute damage to property and 
assetss to meat eaters like lions, hyenas and leopards. These animals are the most probable 
causee of livestock losses and less of damage to crops and other properties, since livestock 
lossess are mainly the work of carnivorous animals. 

TableTable 13.17 
Typee of wildlif e causing damage and time of damage of property (number of responses) 

Typee of 
Animal l 

Elephant t 
Monkey/baboo o 

n n 
Lion n 
Hyena a 
Leopard d 
Porcupine e 
OtherOther animals 

Totall  (%) 

June-Dec. . 
1998 8 

7 7 
5 5 

2 2 
1 1 

---
1 1 
— — 

166 (9.0) 

Statedd time of wildlif e damage 
Jan.-Mayy June-Sept. Oct.-Dec. 

19999 1999 1999 
66 6 24 

100 1 18 

88 3 5 
77 3 8 
22 3 3 
33 -- 2 
22 -- 3 

38(21.5)) 16(9.0) 63(35.6) 

Jan.-JulyJan.-July 2000 

9 9 
5 5 

11 1 
7 7 
6 6 
1 1 
5 5 

444 (24.9) 

% % 

29.4 4 
22.0 0 

16.4 4 
14.7 7 
7.9 9 
4.0 0 
5.6 6 

100 0 
Source:Source: Authors' survey, 2000. 

Thee differences in the number of responses on wildlife-induced damage across time look 
reasonable.. The reason for higher responses in the later periods can perhaps be attributed to 
thee fact that the respondents feel they might be better off recalling recently suffered livestock 
andd crop damage compared to those in the distance past. The higher number of responses in 
recentt years might also be attributable to an actually worsened situation and growing pressure 
onn the protected areas and on the wildlif e and forest resources as a result of increased 
settlementt on the mountain. 

Lett us now return to Table 13.16, which provides data on the value of property losses. The 
totall  value of livestock losses is Ksh. 351,634.5 (also including animals not specific and 
poultry)) and the total value of crop losses is Ksh. 120,735.6 with wild animals being held 
mainlyy responsible. These figures correspond to an average livestock loss value of Ksh. 
70,326.900 and an average crop loss value of Ksh. 24,147.10 per recall period and give a total 
damagee cost of Ksh. 94,474 per crop season45 (a period of roughly 3-6 months). The farmers 
aree hardly compensated for such losses. Yet wildlife-induced asset and property losses to 
farmss represent one of the most problematic conservation issues, are a source of local 
communities'' negative attitude towards conservation efforts and therefore of great practical 
relevancee to conservation policies. In our view, there is value to be gained in linking farmers' 

Thiss is possible because the total losses are aggregated over the entire recall period (Table 13.16). 
Nevertheless,, the period-averages are only assumed to give indications of livestock and property losses 
sufferedd by farmers associated with wildlif e and as well as corresponding to crop seasons. 
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claimss of wildlife-induced asset losses, damage and crop destruction to prevailing local 
livestockk and grain market prices. For that reason, the data on the local livestock and grain 
pricess may be useful in future compensation schemes with regard to assigning appropriate 
monetaryy value to wildlife-induced property losses to farms. 

Theree is a wide communication gap between local communities, the KWS and the central 
governmentt officers in the capital. This makes matters confusing. As regards sharing the 
benefitss of the conservation programme, the fact that the KWS is an autonomous body means 
thatt the agency has some degree of independence from the central government exchequer 
whenn it comes to managing the accrued revenue. However, the compensations for damage, 
humann casualties and property losses caused by wildlif e are to be paid by the government 
(KWSS 1990). The local communities are either unaware of the complexity of compensation 
schemess or are not familiar with the proper channel of command for voicing their complaints. 
Neitherr do the government nor the KWS resource endowments lend themselves to public 
scrutiny.. The lack of compensation for farmers who have suffered property losses is often a 
bonee of contention between people and wildlife-protected areas. The problems associated 
withh human-wildlife conflicts are difficult to solve and this makes the process a long drawn-
outt one. A number of issues hinder the granting of compensation and the resolution of 
problemss related to wildlife-induced damage to farms. 

Discussionn and remarks on forest, rural livelihoods and biodiversity 
conservation n 

ChallengesChallenges to environmental management in Kenya 

TheThe national scenario 
Att national level, Kenya has a well-articulated, comprehensive natural resource management 
policy,, but is faced by daunting bottlenecks when it comes to implementing these policies 
(Mugabee & Krhoda 1999). The main concern centres on sectoral approaches to forest- related 
resourcess and the fact that existing natural resource policies are disjointed. The sector-based 
governmentt policies often overlap, but there is littl e cooperation or consultation between 
sectorss and alliances when it comes to actual implementation. For example, under the Forests 
Actt (Cap.385) the Forest Department has a sole duty to maintain and enhance the vegetative 
coverr of the highland areas, to ensure the provision of tree cover in the densely populated 
areass and to carry out rural afforestation in the various marginal areas (MDAR 1993: 28). 
Arablee land is the responsibility of the Ministry of Agriculture and the exploitation of forest-
basedd water resources is a task for the Ministry of Water Development (Ogola 1992). In 
addition,, despite the critical recognition that the forest provides a habitat for most of the 
wildlif ee diversity and flora, the KWS is not directly involved in forestry conservation. Yet, 
thee various institutions have overlapping interests and forests also occupy a focal position 
withh regard to the resources used mainly for conservation purposes. However, no serious 
attemptt has been made to harmonise these interests and neither is there a legal framework for 
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effectivee policy implementation.46 The respective institutions (or ministries) have independent 
budgetaryy appropriation and manpower endowments, with wide-ranging expertise and 
training.. The local communities at least have a say, but hardly play a role in decision-making 
processes. . 

Manyy international treaties have been signed to address biodiversity problems (UNEP 
1991;; Watson et al. 1998) and cooperative steps and alliances between conservation agencies 
andd the local communities are seen as an important goal for the future, albeit a link that is 
currentlyy missing in conservation circles. However, actions at local level are the ones that will 
eventuallyy contribute to rural welfare and reduce the dire need for local environmental 
resourcess and potentially contribute to the global public good. Our estimates demonstrate the 
reliancee of rural households on a wide range of forest resources for direct utilisation and as a 
factorr input for production. This suggests that the local communities have a strong interest in 
supportingg conservation programmes, since the destruction of biodiversity and the loss of 
locall  ecosystem functions are likely to have major negative consequences for their daily lives. 
Seenn this way, the importance of forest resource benefits and incentive measures for 
addressingg biodiversity conservation issues should be founded locally, rather than globally. 
Onn the basis of the findings we recommend innovations and the institutionalisation of 
contractuall  property rights for protected areas, particularly for protected areas characterised 
byy low tourist activities and subsequently meagre financial returns, but which produce 
significantt benefits for the rural economy and deliver multiple regional ecological services. 

TheThe regional level 
Thee Marsabit Forest must never be regarded as a revenue-producing forest in the sense that it 
wil ll  pay for its own upkeep from the sale of timber and fuel. Neither is accrued recreational 
touristt revenue from the protected areas sufficient to meet protection costs, let alone the 
existencee of surplus amounts for the sharing of benefits with the nearby protected local 
communities.. However, the regional forest benefits are much broader than the private 
benefits.. The indirect values of forested areas are inherent in catching rain, inducing 
precipitationn and conserving water and in tempering climatic conditions in a wide radius 
aroundd the forest. It should be clear that the same benefits do not accrue from deforested hills 
anywheree else in the district. 

Thee capacity of the forest ecosystem to support wildlif e and livestock populations, to 
indirectlyy support human farming activities and to meet household demand for natural 
resources,, appear to have noticeably increased since the 1940s. Today, the forest benefits 
accruee in different proportions to individuals, families and conservation agencies. As a result, 
theree is concern about the distribution of forest benefits and conservation costs to the various 
stakeholders.. The overriding forest ecosystem function is the direct and indirect benefits it 
confers,, rather than the costs to the local communities, in addition to the equally imperative 
complementaryy reasons of wildlif e preservation and tourist attraction. The forest ecosystem 
deliverss direct and indirect benefits in concert rather than separately. This realisation 
underpinss the long-term regional goals of forest conservation as opposed to the private 

4646 However, the recent enactment of the National Environmental Act and coordination at national level in 1999 
iss based on the realisation of these incoherent natural resource policies. At the moment it would be 
prematuree to say anything about the effectiveness of this body to deliver the desired results. 
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motivesmotives for harvesting forest resources. Moreover, unsustainable direct harvests of forest 
productss may threaten forest ecosystem functions and undermine objectives of conservation 
programmes.. The accrual of proceeds from the forest to the local communities does justify 
locall  priority needs to conserve the ecosystem's resources. 

Thee long-term indirect benefits of forest conservation clearly outweigh pressing short-term 
rurall  household needs for forest products, economic returns and annual financial tourist 
revenue.. However, the long-term goals of the conservation exercise, the broader functions of 
thee protected areas and the often-constrained ability of the rural households to meet their 
immediatee production and consumption needs by harvesting natural resources are now 
recognisedd as being conflicting (Wells 1992; Emerton 1999; Adano 2002). It is also true that 
underr conditions of increased household need for forest resources for food, environmental 
resourcess offer critical sources of fallback income upon which rural economies can draw. The 
currentt conservation activities pose challenges and question the way forward for the sustained 
managementt of forest ecosystem functions. This chapter has presented the options for future 
conservationn with a view to attaining important sustainable management goals and the use of 
forestt ecosystem resources and broad functions. There is a strong case for forest protection to 
safeguardd future local benefits as much as for the purpose of conserving biological diversity. 
Thiss assertion is in agreement with the ecosystem management approach. 

Propertyy rights of protected area resources are usually ill-defined in the sense that local 
communitiess have limited access and have no say in management decisions. The local 
communitiess therefore fail to identify such resources. While conservation programmes and 
associatedd efforts rest on the assumption of the public good nature of biological resources, the 
locall  communities living close to the protected areas harvest these resources for their daily 
well-being.. Given the existing divergence in the way benefits of biodiversity are distributed 
amongg the local population and conservation agencies, it would be only appropriate to 
recognisee these polarised values and involve both parties in management and conservation 
exercises.. This contention is in line with thinking on contractual property rights (also called 
thee co-management option) with regard to conservation and resource management issues as 
ann alternative approach of centrally designed schemes that currently exclude local 
communitiess in the decision-making regarding the management of protected areas. 

Evidencee shows that conservation and management decisions of conservation agencies are 
foundedd on the 'standard' control and policing criteria of resource utilisation which largely 
ignoress the role of the local institutions in conservation actions (Perrings 2000). In other 
words,, it would be difficult to find conservation programmes in Kenya where the needs of the 
locall  communities and their natural resource management practices are integral components 
off  conservation programmes. These domains are customarily seen as being antagonistic to 
conservationn efforts. Yet conservation efforts are unlikely to succeed if they fail to recognise 
thee importance of conservation resources in the rural livelihoods. Furthermore, the fixing of 
uniformm resource fees at national level, for example, has littl e bearing on the diverse 
livelihoodd options and production constraints that resource-poor rural households face. In this 
regard,, there is a need to bridge the gap between the overall goals of conservation 
programmess and those of the local communities' institutions that govern natural resource 
management,, as well as to address underlying differentiated households' demand for local 
environmentall  resources. One path to this will be to address the underlying economic causes 
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off  the rural households' harvest behaviour of environmental resources. Any serious strategy 
thatt seeks to conserve biodiversity needs to tackle acute, widespread rural poverty and also to 
addresss ways to reduce vulnerability to prevalent shocks. 

OptionsOptions and recommendations for policy 

RegulatoryRegulatory control measures and rural households' use of forest resources 
Accesss to products from the protected forest is legitimate for those in possession of a monthly 
permitt licence which is issued mainly by the FD upon payment of a predetermined fee. This 
meansmeans that access to forest resources is formally restricted via quantitative permit control, 
whichh is an attempt to limit the number of forest users by restricting formal access to the 
protectedd forest. A presidential or ministerial directive on the periodic imposition of a ban on 
accesss to the forests is another quantitative control measure used in Kenya to regulate 
resourcee use, especially during stress times. Such controls serve as explicit barriers to 
resourcee use and they do not offer substitutes for the forest products to the local communities. 
Thee command and control instruments also demand added policing and financial resource 
commitmentss if they are to be effective. Yet monitoring and enforcement costs already 
imposee severe constraints on the effective management of protected areas (KWS 1996; 
Mbuguaa 2000) and raise transaction costs. On the whole, the regulatory control measures are 
weakk and ineffective instruments (Baumol & Oates 1994; Perman et al. 1996; Hanley et ah 
1996). . 

Ann imposition of a ban or the limited issue of permits as a means to regulate resource use 
iss peripheral to the underlying causes of the rural household demand for forest products. Rural 
households'' exploitation of local vegetation resources is not simply a revolt against a set of 
laws.. Their behaviour is linked to strained production conditions and the collection of 
resourcess for food and income. This is particularly true when the households retreat into a 
survivall  mode and fall back on these resources during very difficult times. Such forces 
consistentlyy carry out conservation efforts which exclude local groups. There is a serious need 
forr the control and use of environmental resources for local needs to be aligned. 

Thee command-and-control measures are basically blanket policies since they almost 
alwayss assume undifferentiated wealth among the local populace. On the other hand, the 
households'' wealth heterogeneity is more prevalent. In the light of extremely heterogeneous 
householdd wealth, comprehensive resource control measures naturally have unequal effects on 
locall  households. It is the comparatively resource-poor segments of the population with 
limitedd means of earning a living that derive a significant share of their income from 
environmentall  resources. Most of the forest goers and sellers of natural vegetation products 
aree the poorest households and not the urban fuel buyers. The reliance of the relatively poor 
onn local environmental or common pool resources is often high during adverse times of 
economicc production in the face of shocks or stresses. Unfortunately, it is the rural poor that 
aree typically ignored by blanket regulatory instruments. The fact that the relatively poor need 
forestt products as safety nets more than the relatively rich suggests that the costs of regulatory 
policiess are borne disproportionately by the poor. The distributional imbalance of the 
command-controll  instruments such as permit charges and taxes makes them inappropriate 
toolss to implement conservation measures. 
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EconomicEconomic revenue and household use of protected resources 
Thiss study examined a range of forest conservation issues, including the role of local 
institutionss in resource utilisation and the contribution of the protected resources to human 
welfare.. The conservation efforts in the Marsabit Forest emphasise how conservation 
initiativess can, in the long-term, favourably influence the ecosystem functions of a protected 
area.. Marsabit Forest Reserve warrants special concern not only for tourism and biodiversity 
conservationn but also for a range of benefits it confers on the local communities and the 
region.. In particular, the indirect watershed protection function and biodiversity values of the 
forestt areas override any other concerns. 

Firewoodd is the most (98 per cent) predominant fuel used for cooking and lighting on the 
mountain.. The households commonly use open fires (3-stone fire), protected fires, improved 
stovess and Bellerive stoves. While the three-stone energy device generally has high fuel wood 
consumption,, the Bellerive stove has a higher energy efficiency. A wood fuel energy survey 
byy a local NGO showed that a reduction in wood fuel consumption of 66 per cent causes a 72 
perr cent cost-cut by schools on the mountain (Adano 1996: 48). A calibration derived from 
thee same report indicates that the adoption of energy-efficient stoves decreases household 
demandd for wood fuel by slightly more than 45 per cent per month and generates about 60 per 
centt savings on money costs (apart from time-saving in fuel wood harvests). This consistently 
demonstratess that the adoption of energy-saving devices has benefits for the environmental 
resources,, produces economic gain and reduces labour-energy expenditure, especially where 
womenn are concerned who are saddled with the household chore of collecting firewood. 
Moreover,, Kenya Ceramic stoves (a simple ceramic liner) burn 25 to 40 per cent more 
efficientlyy than metal-only designs and cut an average family's fuel costs by more than US$ 
600 a year. The ceramic stoves currently cost between US$ 1 and US$ 5 (Margonelli 2002). 
Low-levell  technology therefore provides relatively modern solutions for the urgent needs of 
rurall  households, the vast majority of whom face problems of poverty and have hardly means 
too solve the fuel crisis. Our own survey, however, reveals limited household adoption of 
energy-savingg devices. Yet the technical solution seems promising in terms of reducing fuel 
woodd consumption. With reference to forest uses for firewood and wood for charcoal, 
reducingg extraction of woody vegetation through improved efficiency of energy consumption 
mayy have positive effects on the mountain ecology in the long term. 

Despitee their differential impacts on the local environment, the permit fees for firewood 
andd wood for charcoal have remained undifferentiated. The difficulty with permit fees is that 
theyy provide no incentive for the household adoption of relatively energy-efficient devices 
suchh as improved Bellerive stoves. Therefore, there is a strong case for reversing the present 
feee for a differential license fee of firewood and charcoal in the area and most other rural 
economiess in Kenya. 

Thee issuing of relief food, especially maize grain, is a common response by the 
governmentt or other agencies to the local economic slump or production failure. However, 
maizee grains require almost one and a half times more wood fuel energy input and need 
nearlyy twice as much cooking time as maize meal (or posho as is locally called) (see for 
examplee Hübner 1994). Ironically, there is littl e point in imposing a ban on, or tightening 
accesss rules relating to, resource extraction during stress periods while giving relief maize 
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grainss that increase the demand for woody vegetation products to rural households. It is not 
goodd to create a situation in which there is high consumption of a food type that places a 
greaterr burden on the local environment. 

TreeTree planting and low success rates 
Thee key argument in favour of good vegetation cover in general is enhanced protection and 
betterr conservation of forests, leading to greater flows of forest-based benefits to the 
communities.. Conversely, a controversial argument against popular afforestation schemes 
concernss the fact that there may be no such benefit at all in improving or increasing forested 
areass through the planting of trees, since greater forest cover means more transpiration losses 
too the atmosphere. However, it has been shown that plants adapt to varying environmental 
conditionss depending on inherent genetic and functional diversity and on evolutionary 
processess of nature (Berry 1975). This evidence clarifies the fact that plants adapt to a 
particularr environment and respond to different environmental stimuli in different ways and 
alsoo that trees tend to adapt their evapo-transpiration47 to a specific ecologically-bound niche 
orr habitat48. Besides, the different ways in which a plant adapts its photosynthetic process and 
makess efficient use of water in different ecological zones leads to differentiated responses to 
climaticc variations. Thus, knowledge of genetic and functional plant heterogeneity is a 
powerfull  resource for conservation programmes and stresses the fundamental basis for 
selectingg certain tree species for planting projects. This requires recognition of the dissimilar 
roless of exotic and indigenous trees, but should also take account of the genotypic plant 
variabilityy and the wide range of functional diversity of plants. The concerns about the 
vegetationn cover fail to recognise water-use efficiency by plants through the adaptation of 
photosyntheticc processes under varying environmental conditions. The goal of afforestation 
programmess is, however, still a valid and urgent one, while keeping in mind key functional 
differencess between plant species under varying climate and ecology. 

Still,, one major constraint to the conservation goals is the high demand for forest products 
likee fuel wood and the lack of a viable substitute for these inputs. Additionally, tree-planting 
effortss by rural households and the success of tree-planting initiatives are suffering severely 
loww success rates. Besides, the usual constraints to the rural households such as labour 
endowment,, scarcity of water and a high demand for water delivered to the home seem to be 
majorr obstacles. 

ForestForest incomes, rural livelihoods and the environment 
Thee livestock and arable farm plots are two main assets owned by the households on the 
mountain.. The relatively low livestock holdings and arable production affect household 
decisionss as regards the use of forest and vegetation resources. In addition, the household 
livestockk asset investments may have consequences for forest resource use and thus the 
conditionn of the forest. The increase in livestock potentially increases the pressure on forest 

Forr example, Berry (1975: 647) states that the large amount of water that escapes from plant leaves into the 
atmospheree appears to be non-essential to the plant and is, instead, an inevitable result of growth in a 
terrestriall  habitat. 
Berryy (1975) provides details on how plants open and close stomatal pores to regulate their intake of the 
carbonn dioxide they require for photosynthesis, thus manufacturing food and balancing unnecessary water 
losss into the atmosphere. 
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resourcess and the likelihood of increased conflicts between conservation agencies through 
illegall  grazing and competition over forest resources. 

Evidently,, the forest and woodland resources are mostly used for domestic purposes rather 
thann for marketed off-take. Yet few households still use forest products as a source of income 
(seee Table 13.5). During the current study's fieldwork we spotted a number of charcoal kilns 
locatedd mainly around homesteads. Although charcoal production within the legal forested 
areass is strictly forbidden, wood material used in this process is obtained from the forest and 
charcoall  is made around homesteads. Charcoal production has long been known as one of the 
biggestt threats to Africa's forests (Mbugua 2000), including those of Kenya. But until now 
thee sheer scale of the operations and the precise location of kilns had remained a mystery. 
Withh only 9 per cent of the population connected to electricity supplies, it is estimated that 80 
perr cent of Kenya's fuel comes from wood. Yet the government does not formally recognise 
thee problem of fuel wood as a cause of deforestation. 

Thee findings also highlight the environmental risks associated with the poorly controlled 
accesss rights of the poor households which harvest forest material to produce charcoal. These 
resultss reflect some of the key issues of current conservation concerns: the lack of access to 
reliable,, modern and sustainable forms of energy, the use of natural resources without 
adequatelyy pricing the environmental and health costs and a scarcity of the manpower, 
equipmentt and cash needed to properly manage, protect and police such areas. Yet, charcoal 
productionn is clearly a major threat to forests in Kenya as well as in Africa as a whole 
(Mbuguaa 2000; Gathura 2003). Behind all this is the ever-present spectre of poverty, driving 
peoplee to exploit the woody and forest life-support systems due to insufficient or no 
alternatives.. These people are faced by growing poverty and the need for immediate survival 
overridess all other concerns. This process is likely to be unsustainable and may drive people 
deepp into poverty through the degradation of their resource base (see for example Perrings 
1989).. This calls into question the need to match short-term economic gains of forest products 
withh the long-term consequences of unsustainable forest uses. 

Likee many other developing countries, the majority (over 70 per cent) of Kenya's 
populationn live in rural areas. These are mainly pastoral communities that derive a large share 
off  their income from their animals, or small-scale holders who depend almost entirely on 
farmingg land. A relatively larger proportion of the poor segment of the population also lives in 
thee rural areas (Mukui 1994; GoK 1998; GoK 2000a; Kimalu et al. 2002). Surprisingly, the 
recentt poverty reduction strategy papers (PRSPs) have been silent on the role of the 
environmentt in poverty reduction strategies and on increasing rural incomes (Kenya, PRSP 
Julyy 2000). This is tantamount to neglecting the poor and according a low priority to the 
environmentall  resources upon which the poor draw to make a living. 

Conclusions s 

Thiss chapter examined issues pertaining to the use of forest resources in the light of livelihood 
strategiess and biodiversity conservation. We also weighted the household uses of local 
environmentall  resources weighed against 'official' financial returns on the protected areas of 
thee mountain (see Chapter 9). The manpower of the conservation authorities which are to 
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monitorr and enforce conservation laws was also considered. While the FD seems to be in a 
deplorablee state, KWS has more manpower and a superior financial position. However, the 
specificitiess of conservation objectives of the agencies differ. The Memorandum of 
Understandingg (MoU) concerning the main shared conservation goals established in the early 
1990ss did not succeed in closing this gap. The problem was partly precipitated by salary 
differencess between the personnel of the two agencies. These divergences, along with 
wildlife-inducedd loss of property of farmers living adjacent to protected areas and the 
damage-relatedd sentiments, hamper conservation efforts. Such conflicts create a divide 
betweenn potential stakeholders in the conservation exercise and there is currently a call to 
alignn conservation objectives with the interests of the local communities. For example, the 
lackk of, or limited, compensation for loss of property or human injury under the existing 
conservationn laws seems to place a higher premium on wildlif e than human needs. The real 
financiall  constraints in environmental management and the underling commitments to 
conservee resources are convincing, but need to become more transparent. 

Thee forest provides fallback resources for some households to ensure critical economic 
survival.. In response to this, the agencies strongly rely on the forest guards and game rangers 
(thee 'armed wing' of KWS) to police and controll  the local communities' harvests of protected 
forestt ecosystem resources. By doing so, the agencies apply military solutions to economic 
problemss of the local communities and this misses the point. There is a genuine concern to 
tailorr conservation principles to the economic circumstances of the rural households. 

Thee majority of the households use firewood for cooking and a relatively lower proportion 
usee charcoal. However, about 10-15 per cent of the households used charcoal for cooking in 
19988 and about 9-10 per cent of households sold charcoal in 2000. The traditional stoves used 
byy most households for cooking require large quantities of wood with a low energy efficiency 
off  about 10 per cent. The low-efficiency cooking stoves also pose health problems to the users 
andd are a burden on the environment. The increased fallback on environmental resources by 
householdss during stress periods to raise income does not necessarily improve their income 
levell  proportionately compared to the population growth or rate of resource harvests. The low 
markett prices of natural vegetation products may only encourage households to harvest 
woodyy resources to earn a critical level of income. In addition, the urban choice of charcoal 
overr firewood for cooking can be due to a number of considerations, such as for example ease 
off  transport. However, energy losses due to charcoal production mean that more than twice as 
muchh primary wood is required by those cooking with charcoal than by those cooking with 
firewoodd (Robit 1995, see Oba 1997). While studies conducted in forests under low pressure 
off  villages show that natural regeneration can be robust (Robit 1995: 1589), the problem of 
thee uneconomical use of woody resources on the mountain hinges on the destruction of trees 
ass a result of a settled way of life. 

Properr land tenure rights are seen as a prerequisite for on-farm investments and tree-
plantingg initiatives, while insecure land tenure has been observed to impinge on-farm 
investmentt decisions (Migot-Adholla et al. 1991). To date, the local farmers lack rightful 
ownershipp of the parcels they occupy in terms of effective possession of title deeds. Thus, 
individuall  farmers have no exclusive claim to their land, nor any authenticated land rights 
whichh would serve as collateral for securing financial or bank loans (Adano 2000). Land 
tenuree on the mountain is freehold and land control is vested in the Marsabit County Council. 
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However,, ill-defined land ownership rights exist as informal arrangements (i.e. the existence 
off  opportunities through which interest parties can negotiate and trade land) where individuals 
cann buy and/or sell residential plots or cultivable land parcels. In addition, the absence of 
properr land ownership serves as a disincentive for farmers to invest in farm development and 
adoptt appropriate farming techniques to improve crop yields (Reardon & Vosti 1995). The 
onlyy credit institution, the Agricultural Finance Corporation (AFC) office in Marsabit 
advancedd no loans to farmers recently. Indeed, its office has been closed for a while now 
(MDARR 1999: 28). Farmers' credit constraints (lack of credit facilities) hamper on-farm 
investmentt and also limit non-farm capital investments to enable farmers to diversify their 
productionn portfolio. One of the major consequences of poor on-farm investment is that it 
failss to reduce future production risks that often confront peasant farmers. This also lowers 
thee ability of households to minimise livelihood vulnerability caused by seasonality and 
variabilityy in weather conditions. Land tenure security is critically important for its effect on 
arablee production and on-farm development. Farm sizes potentially affect the level of local 
arablee production and household use of forest resources. These issues, along with the 
distributionn of farm sizes, need to be urgently redressed on the mountain. 

Thee forest-adjacent rural households derive a wide variety of resources from the forest 
reserve.. The forest reserve provides wood fuel for 80 per cent of the households. According to 
ourr estimates, the household harvest of firewood and material for making charcoal was about 
118,6066 metric tons annually in 2000 and growing at an annual rate of about 3 per cent. The 
demandd for wood fuel (e.g. fuel wood and charcoal) is growing at a rate faster than the fuel 
woodd availability because of rapid human population growth, and is thus contributing to the 
removall  of the vegetation cover (i.e. deforestation). Population growth and the economic 
situationn seem the main determinants of the demand for forest products and exert pressure on 
thee forest for fuel wood uses. Using the annual fuel wood yields for montane forests (like 
Marsabit)) and adjusting for natural regeneration rates, the current households harvest and 
firewoodd extraction clearly exceeds by about 21 per cent the potential fuel wood production 
off  the forest reserve prescribed in the literature. In addition, some 177 ha of land is cleared 
annuallyy for cultivation and to accommodate the growing human population on the mountain 
(MDARs,, various years). The clearing of the vegetation cover for farming purposes is only 
partiallyy compensated by tree planting efforts of the rural households and the Forest 
Department.. More relevant to our case, the present excessive use of the forest and vegetation 
resourcess may jeopardise the functioning of the ecosystem in the future, since environmental 
changess can have slow impacts with long-term effects. 

Thee direct benefits of the local communities' harvest of forest products constitute private 
forestt benefits to individuals or households as a basic consumption unit. These bundles of 
benefitss are part of a private rationale in forest resources and biodiversity conservation and 
long-termm derivation of forest benefits by the rural economies. One point to note here is that 
thee conservation agencies represent the Kenyan government, and thus present the general 
interestt of the public, including safeguarding the (private) interest of the local communities. 
Thee most important difference is, however, that the conservation agencies have a much 
broaderr set of interests in addition to the (private) interests of local communities. Through 
suchh broader set of interests of the conservation agencies beyond those of the local 
communities,, the conservation goals of the regional, national or even global society are 
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broughtt on board. The intricate links between conservation projects and direct conservation 
benefitss to the rural populace provide a powerful argument in favour of biodiversity 
conservation.. Yet other forms of benefit sharing remain inadequate. Therefore, the most 
instrumentall  option for improving the living conditions of the local communities and 
protectingg their private interests lie in any means that target the development of the natural 
resourcee base on which the rural poor most depend, as well as the sustainable use and 
managementt of natural resources. 

Thee protected areas on the mountain generate revenue from the sale of fuel wood permits 
andd tourist and recreational services (see Chapter 9). These revenues scarcely match the 
upkeepp cost of the protected area, let alone provide for compensation of property damage. 
Whilee the discrepancy between management costs and the revenue generated by protected 
areass is large in Kenya, the revenue-management cost gap is much wider for the protected 
areass on Marsabit Mountain (Emerton & Tessema 2000). The forest reserve was exploited for 
timberr in the past and it was realised mat the protected forest on the mountain generated very 
limitedd financial revenues from the sale of products, tourism or recreational services which 
couldd be used to pay for its maintenance. The fact still remains that the main management 
problemm of the forest is an economic one. This clearly shows that the main forest function is 
nott a revenue-producing one, since not even the sale of timber and fuel generates enough to 
payy for its upkeep. Instead it provides indirect support for climatic and ecological services. 
Thee foremost forest functions are revealed in the findings on the indirect forest support 
services,services, which include support to arable farming, watershed protection and microclimate 
controll  on the mountain. The forest ecosystem also provides a vital habitat to diverse species 
off  wildlif e and flora; functions which we will further consider in Chapter 15. 


