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ABSTRACT

The study sought to find out the influence of cbatdrade on the livelihoods
of the community in Mitamisyi Location, Kitui CountKenya. The objectives that
guided the study were earnings from charcoal, dohriology and environment in
charcoal production and the challenges faced bycolhh producers. The target
population for the study was the charcoal producecharcoal producer associations
in the location. They were all one thousand fivendred in number. The simple
random sampling method was used to pick the chhproaucers population. The
sample size for the charcoal producers was terepexf the population. The study
employed the descriptive survey design. Data wésated by use of questionnaires.
Data was analyzed using descriptive statisticsiaf@tential statistics and thereafter
presented by use of statistical means. The reswdte subjected to statistical tests
which entailed chi-square tests and spearman ramklation order tests. The study
found out that the charcoal producers considered éhrnings from charcoal as
inadequate to meet their daily needs. They considéne environment that they
worked in as not adequate to guarantee them oéisasility in their industry and
they had myriad challenges which included transpod the statutory regulations
among others. The study thus concluded that thecahbaproducers considered the
earnings from the industry as inadequate. The tdogg they employed was equally
considered as not up to the current standards lamdedgulatory framework was
considered as an impediment to the growth of testry. The study recommended
that the charcoal producers should exploit thembers in terms of the membership
of the associations to better their fortunes. Thkeguld equally engage in massive
reafforestation and employ the current best prastias regards the carbonization

practices to have the best quality charcoal atmmahicosts.
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CHAPTER ONE: INTRODUCTION

1.1 Background Information

It is estimated that globally about 2.5 billion pé® depend on traditional
biomass as source of fuel for cooking and mostheiht come from developing
countries (Assmann, 2012, and Njong & Johannes120h Sub-Saharan Africa,
more than 75% of energy consumption is from biom&ks indicates that biomass is
the main source of domestic energy. Among all foahbiomass energy nearly 85%
of wood, in form of firewood and charcoal, is usesl fuel for household cooking
needs (Njong & Johannes, 2011). Use of biomagss fnmod source accounts for
about 66% in Latin America, 81% in Asia and 89% Africa of total wood

consumption (AREA, 2011).

Studies reveal that there is increased demandartahl as compared with firewood
in developing countries due to number of reasonsild\gas and electricity seems to
be the most convenient source of domestic fuegvatiouseholds can easily afford
them and therefore charcoal is an alternative soofdéuel. Charcoal provides unique
characteristics that other fuels do not have wiietke it a preferred option in many
households. In addition, the quality of charcoal ats energy value compares
relatively well with other energy sources and besithis, handling and transport cost

of it is relatively cheaper compared with thatioéwood (Mugo & Ong, 2006).

In developing nations, statistics indicate thatrcbal acts as a major source of energy
in most of the urban households. For instance, amlda about 68% of national
energy needs is supplied by wood fuel with an estiéh 0.7 tonnes of charcoal being
used every year and approximately 85% of householddban areas making use of it
(Mugo & Ong, 2006). In Uganda, about 90% of enareergy consumption is from

biomass with charcoal usage in urban centers isgrgat a rate of 6% every year.
1



About 230,000 tonnes of charcoal is used annuallithiopia’s towns. This covers
about 70% of total household energy demands (Mudong, 2006). Similarly, 80%
of charcoal produced in Tanzania is used in urbamséholds. In Kenya, 34% of
charcoal is used in rural settings while urban kbogls (Ibid) utilize about 80% of

charcoal.

It was estimated that in the year 2007, the chanoolustry in Sub-Saharan Africa
(SSA) had a value of close to USD 8 billion with ladst seven million people
depending on this sector for their livelihood AFRE®11. By 2030, it is anticipated
that charcoal industry based on the current condfommay have value that exceeds
USD 12 billion and will employ more than eleven lioih people (Ibid). In most of
Sub-Saharan Africa countries biomass fuel partibpulawood-based create

employment with regular source of income for ovendreds of people.

Recent studies in Malawi indicate that about 100,08ople carry out charcoal trade
as part of their livelihood (Kambewa, Mataya, Siga & Johnson, 2007). A study
conducted in Uganda reveals that about 200,000 Ipdmgve permanent earnings
from charcoal. In addition those households thatiavolved in charcoal production,
they are less likely to fall below poverty line cpaned with their counterparts not
involved in charcoal trade (Khundi, Jagger, Shiv&lySserunkuuma, 2010). More
studies indicate that charcoal trade plays a sagmf role in people’s livelihood. For
example, in Ghana charcoal trade creates livelifoogbout three million persons
(Mombu & Ohemeng, 2008). In Kenya, charcoal indukas created employment to
charcoal producers, wood producers, vendors amdgaaters. In a study carried out
by Sustainable Development Africa (ESDA) in 200bere were about 200,000

charcoal producers and approximately 500,000 pewple serving as vendors and



transporters in Kenya. In addition, these peoplecharcoal trade (Mugo, Ngugi,

Wanjiru & Kamau, 2011) supported about 2.5 milladependants during this time.

Even though charcoal trade is a source of livelkthtmomany, those who are engaged
in charcoal activities such as producers, transp®ur traders often operates in small
scale and do not get maximum benefit from the tri@dego & Ong, 2006). Also,
despite the fact that wood fuels has a major dmmion in local economic
development, government of Kenya has not been tbleap maximum benefits
associated with charcoal trade due to traders egaticensing fees as well as
transport levies. Charcoal production posses ahgpat to existing natural forests as
it uses specific preferred species, which leadsustainable harvesting. In arid and
semi-arid areas where capacity to regenerate eas tis relatively low, if charcoal
activities are not well regulated, they may leadnicreased desertification (Mugo &

Ong, 2006).

In Kenya, the arid and semi-arid lands (ASALSs) @ogabout 80% of the country’s
total land area, which translates into about 4718 $ifuare kilometers (KEFRI, 2005).
ASALs support about 20% of the Kenya’'s populatiord anore than half of its
livestock (Ibid). These regions are characterizedldw and unreliable rainfall.
Scarcity of water is the biggest limiting factor fglant growth that poses challenges

for forestry.

ASALs areas are known to be highly susceptiblertmught. In presence of perennial
crop failure, the communities, which live in thesegions, result in charcoal
production as an alternative source of livelihoddttin turn creates increased
demands for forestry products. Due to the fact theite is a low national forest cover
in Kenya of about less than 2%, it is estimated tigarly over 75% of an average 2

million tonnes of charcoal used within the coundyery year is unsustainably
3



harvested from these arid and semi-arid lands (Repaof Kenya, 2002). Most of the
wood harvested from the ASAL areas has relativelyer regeneration capacity and
in presence of increased charcoal production, tlaee negative environmental

implications (KEFRI, 2005).

Therefore, despite charcoal being a major prefespenice of domestic energy and its
production activities creating an alternative seus€t livelihood for communities that
live in arid and semi arid parts of Kenya, charcpabduction and trade if not
controlled is likely to have negative implications Kenya’'s natural resources and
environment (Mugo & Ong, 2006). Such implication ymiaclude deforestation,
wasteful use of wood, land degradation, environalguallution. In addition, most of
those involved in charcoal production continuesdgmain poor and work in poor

conditions (lbid).

1.2 Statement of the Problem

In the year 2009 in Kitui, which is one of the aadd semi-arid regions in
Kenya, felling of naturally growing trees of indigmus nature to produce charcoal
was alarming and unsustainable (Practical Actiomsdting Eastern Africa, 2010).
They stated that there is inadequate support fornoercial tree farming which can
sustain charcoal production as a commercial ventBesides this, use of poor
charcoal production techniques such as traditiamarcoal kilns, which have an

efficiency of about 10%, contribute to wastageiwited available tree resources.

There are limited studies that provide informatidncharcoal is a reliable and
sustainable source of community livelihood or itas environmental degrading
venture among communities that live in arid and isand areas. Also, there lacks
adequate information on the influence of the chalrtmde on community livelihoods

and associated challenges (Mugo & Ong, 2006). iwiKa lot of charcoal is
4



produced but the producers continue to be poorreftwee, the study was conducted
to establish the influence of charcoal trade on lthelihood of communities in

Mitamisyi Location in Kyuso District. The locatiois where most of the charcoal
comes from and where the leaders have expresserkero@nover environmental

impact brought about by the charcoal trade.

1.3 Purpose of the study

The purpose of this study was to establish theia@mite of charcoal trade on

livelihood of communities in Mutamisyi location Kyuso District.

1.4 Objectives of the Study

Specific objectives of the study are to-

1. Determine how the monthly earnings from charcoil@nce the livelihood
for the charcoal producers from Mitamisyi Locati#tyuso District

2. Assess how the type of charcoal production teclesiqused influences the
livelihood of the charcoal producers in Mitamigyication, Kyuso District

3. Establish how challenges encountered in charcaadyation influences the
livelihood of the charcoal producers in Mitamisycation, Kyuso District

4. Assess how environmental implications associatatl wiarcoal production
influences the livelihood of the charcoal producears Mitamisyi Location,

Kyuso District

1.5 Research Questions

The study was guided by the following research tjoles.-

1. How do the monthly earnings influences the livettd for the charcoal

producers from Mitamisyi Location, Kyuso District



2. To what extent does the type of charcoal prodactechniques used
influence the livelihood of the charcoal producensMitamisyi Location,
Kyuso District

3. How do the challenges encountered in charcoal mtamuinfluence the
livelihood of the charcoal producers in Mitamisycation, Kyuso District

4. To what extent does environmental implicatiorsoamted with charcoal
production influences the livelihood of the chalcqaoducers in

Mitamisyi Location, Kyuso District

1.6  Significance of the Study

The Kenya Forest Act No. 7 of 2005 and the subs#qaearcoal rules of
gazette notice 186 of 2005 introduced a new appré@acharcoal management. Even
so, the Kenya Forest Service has not conductedes®arch to establish the impacts
on livelihoods brought about by the enacted ruleis. hoped that the study will help
in bringing out the possible livelihood improvemempiportunities to the communities,
which rely on charcoal as a means of their livediti@ The results of the study will
therefore provide a platform for the formulationppbgramme by the stakeholders for
management and utilization of the forest resouncaglation to charcoal trade. The

study will also prompt further research in thisaare

1.7  Assumptions of the study

The study is based on the assumption that the @hlasold within Mitamisyi
location and the charcoal producers comes fromdtation. It is also assumed that
the charcoal producers and the registered groupshaifcoal producers willing to
adhere to the requirements stipulated in the clahrates and regulation to maximize

their profits and protect the environment.



1.8 Limitations of the study

Due to limitation in terms of time and budget, anp&e of the population was
taken as opposed to carrying out a census, whichdidwve been the ideal method of
carrying out the study. The study also covers amg location within Kyuso district
due to time and financial constraints. Results #vat more convincing would have
been obtained by taking samples from several logatwithin Kyuso district since

charcoal production is still ongoing.

1.9 Delimitation of the study

The study focused on how charcoal trade is caoigd The issue of charcoal
has been an emotive issue, which attracts a lattefests both social and political.
The study was carried out in Mitamisyi location,i@rhis an area, which is reputed to
have the best charcoal. The study was delimitetthéoMitamisyi location which is

where the charcoal trade has been rife.

1.10 Definition of significant terms as used in thetudy

Charcoal: Is a light black residue consisting of carbon
and any remaining ash obtained by removing
water and other volatile constituents from

animal and vegetation substances

Charcoal Trade: It's the activity btiying and selling of

charcoal between people or countries

Livelihood of Community: A set of activities involving securing basic
necessities food, water, shelter and clothing
and the capacity to acquire above necessities

working either individually or as group using



Mitamisyi Location:

Technology in charcoal production

Challenges in charcoal production

Monthly earnings from charcoal

endowments (both human and material) for
meeting the requirements of the self and his
/her household on a sustainable basis with

dignity.

This is a region in Kyuso district within
Kitui County in Kenya where charcoal trade

iS main activity.

This is the making, modification usagad
knowledge of tools, machines, techniques,
crafts, systemand methods of organization
in order to solve a problem, improve a pre-
existing solution to problem to achieve a

goal in charcoal production.

Are new or difficult encounter, task faced by
charcoal producer in their daily activity in

charcoal production.

This are monthly payments or money earned

from



CHAPTER TW O: LITERATURE REVIEW

2.1 Introduction

The purpose of this study is to establish the aerite of charcoal trade on
livelihood of the communities in Mutamisyi locatian Kyuso District. In this
chapter, the review of literature has been donesutide following sub-headings:
Charcoal as source of households’ biomass enetb@rcoal production as a
livelihood, arid and semi-arid forestry and susthie charcoal production, charcoal
policy and legal framework in Kenya, techniquesduseproduction of charcoal and
environmental pollution caused by charcoal produrctiResearch gaps identified
during literature review are presented in this ¢dapin addition, theoretical and

conceptual framework of the study has been disdusse

2.2 Charcoal as source of households’ biomass engrg

It is estimated that nearly half of population githp continues to depend on
biomass energy particularly in form of fuel wooddarharcoal for cooking. In Sub-
Saharan Africa, about 81% of the households alpermt® on charcoal and fuel wood
for cooking (AFREA, 2011). It is projected that avihough biomass fuels are likely
to increase in developing countries such as Indth @hina among others, in Sub-
Saharan Africa use of charcoal is relatively highed is expected to increase further
in future. The World Energy Outlook approximateattby 2030 individuals using
biomass energy from fuel wood and charcoal wikljkreach to about one billion in

Sub-Saharan Africa (IEA, 2010).

In Kenya, 80% of the population is dependent oemfsod and charcoal for cooking
and other energy needs (Republic of Kenya, 2008PRA (2010) suggested that
renewable technology is the way forward to Kenyaigrgy security but the energy

production from renewable sources has been limdesimall scale consumption and
9



household cooking in the country. An analysis dlftypes in Kenya by KIPPRA
(2010) observed that the most popular householdtypes in terms of their various
uses are: kerosene (80%), followed by charcoal, (@ wood (55%), electricity

(37%) and LPG (21%).

Charcoal is a preferred household energy sourcetaluts affordability. It is the
cheapest urban household cooking fuel currentlyirmpsbout Kenya shillings (Ksh.)
12,000 per household per year, compared to Ksh.681for liquid petroleum gas
(LPG) and Ksh. 59,200 for electricity. Charcoal denpurchased in small quantities
of 1.5 kilograms costing between Ksh. 30-50, themefow income households and
businesses find it affordable to buy charcoal evday in small quantities. In
comparison, the current (June 2011) price of LP®&shk 2,500 for a 13 kilograms

cylinder or Ksh 1,000 for a 6 kilograms cylindergges, 2011).

Kalua (2011) decried that the 9,500 secondary dshimoKenya rely heavily on
charcoal and firewood for their energy needs, leqtb massive loss of forest cover.
The school’'s average consumption of wood fuel isivadent to 5.3 medium-sized
trees on a daily basis, which translates to a &is§8.3 million trees per annum
through secondary schools alone. The Republic afyie(2011) estimated that
20,000 institutions are consuming an average oft@nfes of firewood per annum,
which translates to an absolute loss of 5.4 millioees per annum because the

institutions rarely re-plant trees.

Industrial consumption of charcoal in Kenya hasaermd low, despite the knowledge
that Brazil industrial consumption of charcoal i fits steel industry is at 32% (co-
firing with coal at 68%). Agricultural sector indusalists such as KTDA and edible
oils manufacturers continue to depend heavily sawibod, with the 65 KTDA-

managed tea factories consuming a peak average toh2es of firewood daily (over
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260,000 tonnes annually) and the three major edbk manufacturers in Thika,
Nakuru and Mombasa combining to consume more t@ént@nes daily. Firewood
has less than 50% of the calorific values and pariscosts posted by charcoal, but
due to the bulk density of charcoal and inconststeighly volatile supply, it does not

even remotely come up as an energy option to tinelsestrialists.

Among the available sources of energy for domastie such as electricity, kerosene
and gas, charcoal forms the best alternative artttege in most of the households in
developing world especially in Africa. Charcoal hatatively cheaper cost and does
not need complicated devices to use it. Besides thhas special unique properties
suitable for cooking which make many individualsfer it in presence of other viable
alternative sources of household energy (Mugo & ,(@6). Charcoal is widely
used as energy source by urban households. F@nagstin Zambia, 85% of the
urban households use charcoal as their sourceeofemvhile in Ethiopia about 70%
of charcoal production is used in urban towns bysetolds (lbid). Similarly, in
Tanzania, 80% of the charcoal made is utilized tipan households. In Kenya, 80%
of the urban households used charcoal as soureenfy for cooking (Mugo & Ong,
2006). It is estimated that in every year about twthon tones of charcoal are used

in Kenya (ESDA, 2005).

In some SSA countries, the proportion of peopldaitcess to electricity is actually
declining (Venro, 2009), and access to electrigtyot expected to replace wood-
based fuel use for cooking because the cost ofiegolsing electricity or other
alternatives such as liquefied petroleum gas (LBG)ften prohibitive. Hovorka, et
al., (2008) established that in SSA countries, mrbauseholds use modern energy
sources in addition to rather than instead of shlels. For example, half the total

firewood demand in Harare is from households witeas to electricity (Chambwera
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& Folmer, 2007), while in Kampala, 83% of the topirgile in urban areas use
biomass as the primary cooking fuel (Bacon et 2010). This demonstrates that
biomass consumption often continues to increasesrudnditions of economic
development and fossil fuels are simply added ¢oetiergy mix, satisfying additional

energy demand, but not substituting for wood energy

A survey carried out for World Bank’s Energy Sectdanagement Assistance
Programme (ESMAP) in 45 cities in 12 countries festww 1984 and 1993 (Price,
2000) showed that a decrease in the use of woodafug a shift to petroleum
products is clearly related to improvement in inesias well as to new policies and
programmes established by governments. In a labelysthe World Bank (2011)
found that switching from wood-based energy in Salraran Africa (SSA) will not
necessarily be a matter only of improving the eaooigosituation of consumers. In
fact, if the price of alternative fuels continues rise and supply remains erratic,
households have little incentive to switch to théims also not only the amount of
household available income that determines suckcetdut rather how the income

stream is structured, i.e. how frequent and reglididome is generated.

Given the often erratic and unreliable income sireé0 SSA urban households, it is
generally more rational to buy small quantitiedua with the cash available even if
an analysis of total fuel expenses per month revhaher expenses for charcoal
compared to alternative fuel, such as LPG. The l[@V®ank (2011) further
established that a doubling of typical urban hookkemcomes would only reduce the
number of those depending on biomass energy fokimgoby 16%. While it is
predicted that by 2030 energy derived from wood\inca will still account for an

estimated three quarters of total residential gnhexgnsumption serving about 1
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billion people, it currently only accounts for abdiD% of the global energy supply

(IEA 2006 and 2008).

2.3 Charcoal Production as a Livelihood

Production of charcoal and its trade has significmtribution to country’s
economy. It creates employment, rural incomes anvergnment tax revenues besides
saving country’s foreign exchange that would haeerbused to import such fuel
(Mugo & Ong, 2006). Generally, fuel wood and chatcm biomass energy sector
creates significant workforce. For instance, a syreonducted in Tanzania, Dar-es-
Salaam indicated that charcoal production and tpadeided employment to hundred
thousand of locals. Among these, most of them weeepoorest in the community
who had lacked any other alternative source ofliheeds (Sepp, 2008). In Ghana,
about 3 million individuals have their source ofelihood in charcoal sector with

more than 50% of these individuals being women (Moyand Ohemeng, 2008).

Approximately 2,000,000 individuals in Uganda hgermanent source of earning
from charcoal activities. In addition, it was fourdat households involved in
charcoal production and trade were likely to eviadleng below poverty line (Khundi

et al., 2010).

In Kenya, charcoal sector has employed more tf@¥n000 individuals who have
more than two million dependants (Mugo, Ngugi, Wang Kamau, 2011). It is
further estimated that charcoal industry in Kenye la market value of KSH 32
billion annually making it compare favorably witkeat and horticultural industry
which had annual revenue of KSH 42.4 billion and848illion respectively in the

year 2005 (Ibid).
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A policy brief that was prepared by the World Algrestry Center in 2005 suggested
that in presence of adequate source of wood amithdil can operate a medium scale
charcoal production with earnings between KSH 23@,8nd KSH 720,000 annually
(Mugo, Ngugi, Wanijiru & Kamau, 2011). Despite higbtential that is in charcoal
sector in creating source of livelihoods to peopdeticularly the poor and earning
government significant revenue, negative perceptioncharcoal industry has
continued to persist. This has led it continue apeg informally and unsustainably

(Ibid).

Researchers have suggested that charcoal is anaos enterprise. Mutimba (2005)
found that despite the huge entrepreneurial p@krgmall scale charcoal producers
in Tanzania and Kenya do not produce charcoal i sort of business, but simply
do it for survival. Likewise, Mugo and Poulstrupd) suggested that the lack of
alternative forms of livelihood has forced manyrcloal burners in Kenya to take up

the trade on a subsistence basis.

However, Khundi, et al. (2010) demonstrated thatigpation in charcoal production
leads to higher household incomes in Uganda byoxppately $319 per annum.
Participation in charcoal production was founddaduce the likelihood of households

falling below a poverty line by approximately 14%.

In Uganda, charcoal trade provides a livelihoodattarge number of people who
produce it, distribute it and sell it. Cattle fangiand charcoal production are the two
economic activities where rural people can get lqaash from, but given the two
options, farmers are not willing to sell cattle whecharcoal is readily available
(Knoepfle, 2004). The core statement is that alghotlhere are only few possibilities
to get cash from, charcoal is the vulnerable pirasihen it comes to realizing quick

and easy cash. It may therefore be argued that@hlgoroduction is prevalent among
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the poor as it presents a very easy access taresstrces, rather than being the only
option to raise cash. Chambers and Leach (198Tdfthat where local markets for
fuel wood exists; trees are assets which coulduberd sold at short notice to meet

urgent household financial needs.

The poor state of environment in Mkuranga distncTanzania has been attributed to
the poor socio-economic base, poor agriculturafipetion and marketing and lack of

alternative sources of income (Minja, 2006).

However, Minja argues that the sorry state of edfaias largely been contributed by
uncontrolled tree cutting for charcoal productidimis being perceived as the easy
route out of poverty. It remains in doubt whethaesustainable charcoal production
can, in fact, be a route out of poverty. In spitehos arguable link, Khundi, et al.

(2010) did not find evidence to suggest that charpooduction is the domain of the
poorest households. On the contrary, poverty rapgseared to be lower among
charcoal producers, and it was hypothesized thiat ith a direct result of their

participation in the charcoal trade.

The literature demonstrates that while overall timarcoal business is lucrative
because of the high demand and existence of a s@myprehensive distribution

network (Mduller, et al. 2011), not all players inetcharcoal value chain benefit
financially. The World Bank (2009) found that chaat producers, small-scale
transporters, and retailers (who far outnumber mposverful wholesalers and

transporters) receive a very small share of thal fimarket price. Charcoal producers,
who are the subject of majority of the poverty-tlyestudies, are the segment in the
supply chain that is pawned to acquire the commatiégally, and are the segment

that has no capacity whatsoever to invest in astateon and reforestation.
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2.4  Arid and semi-arid forestry and sustainable checoal production

Arid and semi -arid lands (ASALs) forms about 80%Kenya'’s total land
surface area. This land is estimated to host 25%efya’s population (Geller,
McConnell & Wanyiri, 2007). Majority of this populan are close to two million
people who experience chronic food insecurity. Thely on emergency relief in
order to get their basic needs for survival. ASAlomtain key biodiversity habitats
and source of domestic energy resources. As ampattby the government of Kenya
to address challenges faced by people living isdhereas, ASALs Policy has been
formulated with strategies such as a 10-year progafight against hunger, a 15-
year investment plan to increase infrastructure aadrices and programme to

manage natural resources among others (Ibid).

Managing of dry land forest resources need a réiffeapproach as compared with
those employed in managing other types of forebtswever, it seems that
government of Kenya has not been proactive in medipg to the needs related to

managing dry land forests effectively.

Also, it needs to have special focus on ASAL comitresr who depend on these
resources by supporting them. Among others pragrihe government would need to
undertake includes effective regulation, legal amdbtainable charcoal industry,
promotion of suitable technologies that can helptan management of dry land

forests and provision of extension services (GeMaConnell & Wanyiri, 2007).

Often, charcoal production is done without prodsgeaying for the raw material and
they evade levies and licenses. This makes thd fiost of end product to the
consumer lower than the real value. Consequeihiity,résult in producers and traders
unable to invest in using improved conversion tedbgy, create their own woodlots

and undermines long-term sustainable forest managerfRor this reason, improving
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charcoal regulatory frameworks is crucial if legahd sustainably produced charcoal
has to compete with unregulated and unsustainablduped charcoal in the market

(AFREA, 2011).

In order to realize sustainable wood for charcaallpction there are three possible
interventions which can be used namely: use of rtemiezed forest management
approaches that embrace local stakeholders foaisable natural forests, increased
tree-plantations or woodlots and increased useadntives of trees-outside forest by
use of Agroforestry systems. Use of community-bdeesst management approaches
provides best way in supplying increasing demaridgomd for charcoal production.

Community-based forest management model ensuresvement of the community

in a sustainable management of natural forestautiliwhtion of sustainable resources

for commercial purposes (ESMAP, 2010).

2.5  Charcoal policy and legal framework in Kenya

In Kenya, there are policy documents that recoguwizarcoal as source of
biomass energy. These policies address issues rthatlve around charcoal
production, transportation, trade and consumpt@me of these policy documents is
‘the Sessional Paper No.4 of 2004 on Energy Poligyiis policy advocates and
promotes growing of trees, which are fast maturihigencourages any person,
institution or company to plant and manage fastvgrg species of trees which can be
used for charcoal production. It also outlines tttarcoal producers who are willing
to grow trees be given a 10-year tax holiday t@ tleém make good profit from their

long term investment in producing charcoal (Muggubji, Wanjiru & Kamau, 2011).

It further indicates expression of the governmenssue 20-year lease on government
land for commercial production of charcoal to iested individual, institution or

company which would like to invest in growing oeés but has no land. It also
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mandates licensing of charcoal trade as any otrar 6f trade in order to encourage
sustainable production. In addition, this policgmiotes participation of private sector
in charcoal production. This is aimed at encourggmmivate sector to invest in

growing of trees for charcoal production or be ggghin sustainable management of

natural woodlands for charcoal production (MugoubigWanjiru & Kamau, 2011).

The second policy document is ‘the Sessional PHpe® of 2005 on Forest Policy'.
This policy empowers local communities through forgn Community Forest
Associations (CFASs) in order to manage forestseaureh planting woodlots to ensure
adequate supply of wood resources to meet thettsnaed for commercial purposes.
This policy also promotes sustainable productiod efficient use of wood fuel by
use of modern kilns during charcoal production asd of modern energy efficient

stoves and energy saving methods.

Among other issues which have been addressed ®ys#ssional paper is control of
charcoal production and marketing of Charcoal pceds are required by the
government to get licenses in order to transatiti;mbusiness (Mugo, Ngugi, Wanjiru

& Kamau, 2011).

On issue of environment, there is ‘Environment @glithe Sessional Paper No. 6 of
1999 on Environment and Development. It requiresvi@nmental impact

assessment (EIA) to all projects that deal withrrtted, hydro-electric and geothermal
activities as well as those which involve growingharvesting wood for charcoal
production. This helps in making plans on how tduee negative environmental
impacts and maximize positive impacts in the piojdc also advocates use of
technologies in production of charcoal as well msconsumption by the end user
(Ibid). Among other aspects highlighted in this ippl document is that more

researches in energy conservation and end useodlegies are invited in order to
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scale up efficiency in charcoal production and bugirarcoal efficiently during
consumption in a way that uses minimal amountshafaoal. In agriculture Policy ,
‘the strategy for revitalizing agriculture 2004'diniduals, company , cooperative or
associations are encouraged to do commercial treeing for charcoal as a business

venture to ensure sustainability (Mugo, Ngugi, Vifang Kamau, 2011).

There are legal instruments established by the rgovent of Kenya, which
acknowledges charcoal as valuable source of en&tgse legal instruments address
issues which relate to charcoal production, trartgfion, trade and usage. The
Energy Act 2006 is one of such legal instrumentis TAct promotes enabling
framework that can help efficient and sustainabltedpction of charcoal, its
distribution as well as its marketing. It also em@ges use of fast growing trees for

energy production. Another legal instrument is ‘Hogests Act of 2005’.

It creates provisions for Kenya Forest Service $KRo give forest extension
services, which can help farmers, associations, farest owners have sustainable
management of forests. It also requires KFS amdhgrahings to collect revenue
from the charcoal licenses and in movement pernssiged (Mugo, Ngugi, Wanjiru &

Kamau, 2011).

2.6  Techniques used in production of Charcoal

Charcoal is produced through a process known aslysys which involves
heating of wood in absence of oxygen (Adam, 200Bjere are several techniques
which uses this process to produce charcoal in &emg do vary in their efficiency.
The most commonly used technique is traditionatlhekitn. It involves arranging of
wood on the ground in a pile, which is then covewsthg soil to cut off oxygen
supply. An entry point is created for ignition whidgs on the windward side. It

remains uncovered for a while until piled wood ae¢eget to burn and then it is
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covered completely. This method takes about seags dr more for the charcoal to
be ready (Mugo & Ong, 2006). Improved earth kilnaisother technique used to
produce charcoal. This technique uses similar poes traditional earth kiln but has
lesser contamination to the charcoal. In ordenvmcacontamination a metal sheet is
used. It also uses chimneys that enhance contrtieotarbonization process. This
technique is superior to traditional earth kiln timat charcoal produced is less
contaminated and use of chimneys help to contnddorazation process. However, it

has extra production cost in buying chimneys anthhsheet.

Brick kilns form another technique used in charcpabduction. They come in
different shapes and sizes and they are versatitbdir use. They can be used in
small scale like in household charcoal productiorewen in industrial production

(Adam, 2009). A good example of brick kiln is ‘H&range Kiln'.

It has capacity of producing four to five bagsabfarcoal. There is also ‘Duom
Shaped Kilns’ which are large sized as comparediaib Orange Kilns. Duom Shaped
Kilns can be as huge as 6-7 diameters wide andoadiuce eighty to one hundred
and twenty bags of charcoal. Retort kilns use be#tehnology compared to earth-
mound kiln or improved kilns. It is estimated thratort kilns have an efficiency of
35-40% and can reduce air pollution by about 75%afA, 2009). Wood gases in the
retort kiln is returned back to the carbonizatibamber and as the volatile particulate
matter burns heat produced is used for carbonizgifocess. This technique takes

twenty four to thirty hours for the charcoal protiao to be complete.

2.7 Environmental pollution caused by charcoal prodction

It is evident that most charcoal producers usattoaal earthen mound kilns,
which produce emissions into the atmosphere dynymglysis process contributing to

greenhouse gas emissions. The problem worsens wWiese methods are used
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without planting more trees (GEF, 2010). It estedatthat annually carbon
accumulate in the atmosphere at a rate of morettirae billion metric tonnes. This
is due to biomass combustion, deforestation andradlssociated land use changes
(Mugo & Ong, 2006). For this reason, positive atp¢o the environment related to
charcoal production include reducing greenhouse igasghe atmosphere and
replanting more trees (Mugo & Ong, 2006). A suwthle charcoal activity in a
community producing approximately ten tones of cbhal can earn US450, 000
selling carbon credits (GEF, 2010). In additione a$ improved cook stoves, which
have high efficiency in combustion, can help sigaifitly reduce greenhouse gas

emissions.

2.8 Theoretical framework

The Systems Theory advanced by the biologist Ludwaig Bertalanffy and
later supported by Ross Ashby will be used for tsisdy due to its relevance
(Mwaniki, 2010). A system refers to a configuratiof different parts, which are
joined together by a unique network of relationshifccording to this theory, real
systems interact with their environments and arendoto acquire new qualitative
properties by on-going evolution. Unlike reductemi approach, System Theory
proposes that there is certain arrangement antoredaip between different parts that
make a whole. One of the principles in System Theé®rthat a system is not static
and consists of a complex whole, which interactaastructured functional unit.
Another principle is that there is information flom different composites of the

system.

Third principle is that systems consist of differentities, which seek an equilibrium
state, and in the process they can manifest asoillaexponential growth or decay

(Mwaniki, 2010).
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In this study, the System Theory helps explaindoetarious components that work
around intricate system of charcoal trade as a fafmcommunity livelihood.
Knowledge sharing among local communities and treegiment through various
relevant sectors on various aspects such as ctagrobeies, legal framework and
new technologies involved in the charcoal tradaicantly may determine level of
biomass energy- charcoal, exploitation in Kenyahegit into sustainable or
unsustainable way. Local communities, entreprengagernment sector and private
sector seem to form a pattern of complex systemharcoal production and trade.
While the government imposes laws that seek tolagguinfair exploitation of forest
resources from local communities’ members, its loctitig directives and weak laws
lead to making charcoal production and trade uressfal. In return, people resort in
making illegal production of charcoal and evadeidsvimposed on the related
activities. Communities that live in ASALs depenad charcoal production for their
livelihood as a coping strategy when exposed ta@lshaluring drought seasons. As
such effective government support to these comnasnihay help raise their standard
of living while making charcoal production more aptable by changing community
perception of illegality of charcoal activity. Thigould in turn promote biomass
energy sector and make the activity sustainabl@owit compromising to negative

environmental implications associated with unsusialie production of charcoal.
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2.8.1 Conceptual framework

This study is based on the following conceptuahieaork.

Independent variables

Monthly earnings from Charcoal

Exiemus variables

Attitudes of the charcoal producing
communities towards Charcoal trade

Technology in charcoal production

Dependentigbles

Challenges in charcoal production

Environmental Impacts in charcoal
production

_A_._._._.-.-.-.-.-.-.-»4.-.-.-.-.-.-.-.-.-.-.-.-.-.-.

Policies and legal requirements
from the Government

Moderating variable

Figure I: Conceptual Framework
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2.8.2 Influence of independent variable on the depdent variables

Monthly earnings from Charcoal will vary inversgyoportionately with the
level of earnings from charcoal. The lower the eays, the higher will be the
degradation due to the pressure exerted to filonme gaps from the same land
resources plus the lack of capacity to meet theafosare. While the quality of health
will vary directly proportionately with earningsoim charcoal. Higher earnings imply
capacity to afford better healthcare, and vice ailefsccess to education will vary
directly proportionately with earnings from charkétigher earnings imply higher

capacity to afford or support education, and vieesa.

Technology in charcoal production will vary invdss@roportionately with rate of
land degradation. The lower the technology, théédrigvill be the degradation of land
due to high wastage of feedstock resulting in loyietds. Low yields will trigger

higher extraction of feedstock to realize the sdewel of livelihood needs. The
quality of health will vary directly proportionatewith the technology in charcoal
production. Better technology will result in lowg@ollution and less fatigue or

physical strain, implying better health, and viezsa.

Challenges in charcoal production will vary dirggbiroportionately with the rate of
land degradation. The lower the challenges, thieedasecomes to produce charcoal
sustainably and profitably. The quality of healthl wary inversely proportionately
with challenges encountered in charcoal productitigher level of challenges will
result in reduced capacity to afford good healthcsince scarce resources will be

deployed to combat these challenges, and vice versa

Environmental implications in charcoal productioill wary directly proportionately

with the rate of land degradation. The higher tbgrddation, the higher will be the
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negative impacts in the long run due to the presswerted on the environment, but

without adequate management of the environment.

2.9  Gapsin the literature

In eastern Africa, there exist conflicting direetsszand weak laws that govern
charcoal production which have created major s&tbacharcoal business. In Africa
there is lack of reliable information on charcoedquction, trading and use. There is
also inadequate information on the impacts of avarproduction on livelihoods of

communities living in ASALs and on ASAL forestry.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Introduction

This chapter presents the research design, taogetiagion, sample size and
the sampling techniques. It also highlights redeanstruments that were used and
ways to enhance study‘'s validity and reliabilityn kddition, data collection
procedures, data analysis techniques and resednichleonsiderations are discussed

in this section.

3.2 Research Design

The research designs employed in the study werigtge and were aimed
at delivering answers to the research questiomnegdtlin the problem statement.
Research design was the science (and art) of plgmmocedures for conducting
studies so as to get the most valid finding. Retedesign provides the glue that
holds the research paper together. The researgndeas used to structure the
research, to show how all the major parts of tiseaech project work together in

trying to address the central research questioat( 1983)

Descriptive survey design involves collecting datarough administering
guestionnaires or use of interviews to sampledviddals (Orodho, 2008). It is
informative and suitable for identifying variable$hrough this study design,
variables are studied in their natural setting$adtlitates procedures and variables to
be described accurately (Miller, 1991). In addifidnassists in collecting extensive
data within short period. Further, a descriptivevey design will enable the use of a
guestionnaire that will seek both qualitative andmfitative data. In this regard the
research methodology adopted must be able to geneaa that is objective,
guantitative, and descriptive of constraints andllenges.( Cooper &Schindler)

descriptive statistics discover and measure causk edfect relationships among
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variables. The studies were guided by four indepehd&ariables; monthly earnings
from charcoal, technology in charcoal productiomalenges in charcoal production,
and environmental impacts in charcoal productiome improved livelihoods of the

rural community were dependent variable.

3.3  Target population

The sampling frame is the list of respondents frehich the samples were
drawn. It provides a complete listing of the whelepulation (Naoum, 2007). The
target population for the study was community mermbeho belonged to the six

registered charcoal producers in Mitamisyi location

Community members who did not belong into any & #ix registered charcoal
producers or had ceased to be a member of theseoehgroducers were not
included in the study. The six registered chargratiucers have an average of 250

individual producers who total to 1500 persons.

3.4  Sampling techniques and Sample Size

According to Fellows and Liu (1997), and Naoum (20Q0sampling is
necessary, it is almost impossible to examine ttigeepopulation. In order to obtain
a good representation of the respondents, it isipesto use a sample of the
population, which is much smaller than the totgbydation, but sized and structured
to be statistically representative. Clearly, th&utes from such sampling would not be
exactly the same as if the whole population hadchbamnsulted, but the result is
adequate for the purpose for which the informatias required. Fellows and Liu
(1997) assert that population parameters and sagpliocedures are vital in the

success of a study.
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The study sample was determined using Fishers drattformula (Mugenda &

Mugenda, 2003) as follows:-

n=Z2pQ/d2

Where,

n=is required sample size

Z2= the standard normal deviate at the requiredidemce level (taken as

1.96 for 95% confidence level)

P= the proportion in the target population estimai® have characteristics

being measured

Q=1-p

d=level of precision at 5% (standard value of 0.05)

In Mitamisyi location about 1,500 persons are inedl in charcoal production. Thus,
the sample size required comprised about 150 persaith a target of 25 selected

from each of the six CPAs presently in pursuitegfistration.

Adjusted figure for the final sample size as neefdedopulation estimate less than

10,000 persons as given by Mugenda & Mugenda ()2008ugh this formula,

nf =n/ (1+n/N)

Where,

nf = Sample size (when the population is less #®A00).

n = Sample size (when the population is more tit30QD)

N = Estimate of the population size
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Systematic random sampling was used to draw th@reztjsample size. A sampling
frame was developed from the list of all membe@mirsix registered charcoal
producers. Using this sampling frame, samplingruais were calculated. The first
participants were randomly selected and then usamgpling interval participants

were subsequently selected until required sampéewgas obtained.

3.5 Research instrument of the study.

Structured questionnaire was used to collect needéa for the study. Such
data included participants’ socio-demographic nimfation, forms of livelihoods
participants are engaged into, monthly income geedrfrom charcoal activities,
household food security status, affordability ofasic services by the households,
sources of raw materials for producing charcoafhes$y of charcoal production
techniques used and sustainability strategies sareravailability of raw material for
charcoal production. It also collected data on camity-based forest management
approaches, availability, and nature of servicegmiby Forest Extension Services
through Kenya Forest Services. Data on legal fatieslneeded to run charcoal
related activities in the region, possible enviremtal pollution related to charcoal
production in the area and current approaches tigate them as well as challenges

currently faced by participants in charcoal prodgcnd selling business.

3.6 Pilot testing

A pilot testing was conducted to pre-test the nedeastrument to ensure that
it yielded correct and necessary data during theaastudy. It provides the researcher
an opportunity to rectify questions that were nesipreted or might not be necessary
or contradictory with the objectives of the resbaicbe undertaken. It was conducted
in a different location other than Mitamisyi loaati where the actual study was
carried out. The study sample to be included inpila survey was selected such that
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it had similar characteristics as those of targgiytation in the actual study. The
sample drawn during the pilot study was not inctudethe final study. Findings of
the pilot survey were used to adjust the reseamshrument appropriately to help

gather needed data.

3.7  Validity of the instrument

Validity of the research study refers to the extahtwhich data collected
actually represent the phenomenon under investiggtdrodho, 2005). In order to
ascertain the content validity of the tools of datdlection, experts in research
methodology were sought. In addition, a pilot syrweas conducted to help identify
areas in the research instrument that might be guobs providing the intended
responses (Katzenellenbogen & Joubert, 2007). tneges identified during pilot
survey were addressed to improve the quality of rdeearch instrument and its

validity.

3.8 Reliability of the instrument

Reliability of the research instrument in reseastidy refers to an extent at
which research instrument provides consistent dfita repeated trials (Mugenda &
Mugenda, 2003). If a research instrument is ablprbvide data or expected results
consistently when used in repeatedly in the sanpeilption, it is considered reliable.
In order to determine the reliability of the resdamstrument that was used, a pilot
study was conducted. In order to enhance the rfjabf the study, interviewers
were trained on data collection skills. In additioesearch subjects were encouraged
to be honest when providing needed data and thideotiality of the information
given was assured to avoid desirability bias, wiichld have affected the reliability
of the study findings (Katzenellenbogen & Joub20)7) The test -retest method was
considered worth while for the confirmation of tlediability of the study instrument
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which can be easily ascertained at the event opancipants giving similar answers

in two consecutive times.

3.9 Data collection procedures

Study research assistants were recruited and @k@arthrough one day
training and participated in the pretest of the@aesh instruments. During the training
accurate data recording and interviewing skillsaispect to the questions in the
structured questionnaire was covered. Randomlgt&elgarticipants given their
informed consent were interviewed using the stmactguestionnaire. During data
collection, close supervision to the research ts#s was done to ensure quality data

was collected throughout the study.

3.10 Data Analysis techniques
After data collection exercise, data cross -chegkas done to identify

possible errors before data entry. Raw data wasdcadcordingly. This was followed
by entering the coded data into MS-Excel spreadsimekdata cleaning done prior to
data analysis. Statistical Package for Social $isisn(SPSS) computer package was
used to analyze the data. Descriptive statistib siscpercentages, mean, median and
standard deviation were used to summarize entered Brequency tables, charts and

graphs were used to present the data findings.

3.11 Ethical considerations
Before carrying out the study, permission was sotrgimn the relevant

authorities at Kyuso District. Randomly selectebjeats of the study were given
pertinent information in regard to the nature & ghudy. Their informed consent was
obtained and participation in the study was volgntActual identities of the study
participants were kept anonymous throughout theystGonfidentiality of the data

collected was assured to the study participants.
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3.12 Operationalisation of the Variables in the Coceptual Framework

In any setting presence of government and privedeos structures and
processes significantly influences livelihood sgagés of the community. They may
empower the community to have dependable livelisadbdough managing their
livelihood assets effectively. Charcoal productammd trade as a form of community
livelihood depends on existing government laws stnactures, which govern nature
and scope of the charcoal activities. Private sebtough providing new
technologies on charcoal production and micro-faeaamong other aspects give a

boost to the community to undertake this livelihood

In the contexts where these processes and stryntovgle enabling environment and
community feels supported, there will be positinuence associated with charcoal
activity such as increased source of income, feadiisty, reduced community
vulnerability, and sustainable use of natural resesithat does not lead to
environmental degradation. In addition, governnvefitget increased annual revenue
from charcoal activities. However, where structuard processes are weak and non-
supportive, most of community members will be tesaio engage themselves in
unsustainable charcoal production, which lead torenmental degradation, more

vulnerability to shock due to environmental assaot food insecurity.

The table below demonstrates the nature of inflaehat each independent variable

has on the dependent variable
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Table 3.1 Table of Operationalization of variable

Objective Indicator Scales | Data Data Collection
Analysis

i) Earnings from| Sustainable Nominal | Descriptive Questionnaire

charcoal livelihoods Qualitative Secondary data analys

i)Technology | Current best Nominal | Descriptive Questionnaire

used in charcoal practices in Qualitative Secondary data analys

production production

i) Environmental | Nominal | Descriptive Questionnaire

Environmental | conservation and Qualitative Secondary data analys

impact reduced

attributed to degradation

charcoal

production

iv) challenges in| Hiccups in the | Nominal | Descriptive Questionnaire

charcoal charcoal supply Qualitative Secondary data analys

production chain
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CHAPTER FOUR: DATA ANALYSIS, PRESENTATION AND

INTERPRETATION

4.1 Introduction

The study was carried out in Mitamisyi Location, usp District of Kitui
County and it sought to find out the influence barcoal trade on livelihood of rural
communities: a case of Mitamisyi location in Kusistrict of Kitui County.
Analysis employed descriptive statistics and infée statistics whereby frequencies

were obtained and expressed in percentage forrmésréntial statistics tabulated.

The study envisaged to find out how earnings fréwarcoal, technology, environment
in charcoal production and the challenges in clargroduction influenced the
improved income and access to better educatiorhefcharcoal producers in the

location.

4.2 Response rate

The response which entailed the participation bg tharcoal producers
sampled in the study was as indicated in the fallgwTable 4.1. A sample size of
150 was selected out of 1500 where the questicemaiere administered after pilot
tests. Out of 150 questionnaires 140 were retufmgdcompleted while 10 were not
responded to. The response rate was 93% for comaptptestionnaires while 7% for

not returned questionnaires.
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Table 4.1: Charcoal producers’ response rate

Response Frequency Percent
Number of questionnaires returned by40 93
respondents

Number of questionnaires not returned 10 7
Total 150 100

The response showed a very willing and effectivei@pation from the sampled
respondents. This can be attributed to a clear retateling of the instrument and

willingness from the respondents

4.3 Charcoal producers’ demographic data

Charcoal producers social demographic informatias established by way of
seeking to find out their genders, length of stapusiness and their highest academic

gualifications. It was tabulated as shown in tHefeing tables.

Table 4.2 shows the charcoal producer’s gendens the sampled respondents.

The study sought to find out the gender distribuamong the charcoal producers.

97 of the respondents were male representing 69%tedbtal response while43 were

female representing 31%.
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Table 4.2 Charcoal producers’ genders

97 out of the 140 respondents were male while 4& female. This is represented by

69% and 31% respectively.

Gender Frequency Percent
Male 97 69
Female 43 31
Total 140 100

The descriptive statistics depicting the charceatipcers’ genders were as shown in

Table 4.3

Table 4.3 Charcoal producers’ genders statistics

Respondents gender statistics

N Valid 140

Missing 0
Mean 1.31
Median 1.00
Mode 1
Std. Deviation 463

The response as shown in Table 4.2 and Table gh@wis a greater population of the
male respondents serving as charcoal producers tinensampled population. This
can be interpreted to mean that the charcoal pesttupopulation has a higher male
population than the female population. Majoritynaén are usually the bread winners

in the households.

The academic qualifications charcoal producers \asri@dicated in Table 4.3
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Table 4.4 Academic qualifications

Majority of the respondents 72 had acquired seagneducation translating to 52%
followed by 44 who had primary education at 31%ntR@ had tertiary education at

16% and lastly 2 were graduate translating to 2%.

Academic qualification Frequency Percent
Primary 44 31
Secondary 72 52
Tertiary 22 16
Graduate 2 1

Total 140 100

The statistics for the academic qualifications ledrcoal producers were as shown in

Table 4.5

Table 4.5 Academic qualification charcoal producerstatistics

Academic qualifications statistics

N Valid 140

Missing 0
Mean 1.87
Median 2.00
Mode 2
Std. Deviation .718

The response as shown in Table 4.4 and 4.5 shawsnibst of the sampled charcoal

producers had secondary school levels of educalibrs depicts a good level of
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exposure in terms of academic qualifications frame sampled respondents. A
respondent with a secondary level education see gmnomic prospects in charcoal

trade as compared to other respondents.

Table 4.6shows the charcoal producers’ motivatojoin the business

Table 4.6 Motivation to join charcoal selling busiess

Majority of the respondents 136 joined the charsmdling business to make profits
this translate to 97%, 3 joined because of needhite 1 respondent joined because

of passion. This translates to 2% and 1% respégtive

Motivation Frequency Percent
Passion 1 1
Need to 3 2
Urge to make profits 136 97
Total 140 100

Table 4.7 shows the statistics for the charcoadgeers’ motivation to join the

business
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Table 4.7 Motivation to join charcoal selling busimss statistics

Statistics

Motivation to join charcoal selling business

N Valid 140

Missing 0
Mean 3.96
Median 4.00
Mode 4
Std. Deviation 291

Table 4.6 and table 4.7 depicted a situation wherdle need to make profits
motivated most of the producers to join the busirgsing by the response from the
sampled respondents. Majority of the respondents tjue charcoal trade to since

there is anticipated good income which will leagitzess to better education.

The responses on the respondents’ length of beirige charcoal industry were as

shown in Table 4.8.

Table 4.8 Length of being in the charcoal industry

Table 4.8 below summarizes the length of beindvénaharcoal industry whereby the
respondents between the age of 1-5 years werepb@senting 41%, age 6-10 years

werel8 representing 13%, age 11-15 years wereadslating to 46%.
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Response Frequency Percent

1-5 years 58 41
6-10 years 18 13
11-15 years 64 46
Total 140 100

The statistics on response on the respondentstherigeing in the charcoal industry

were as shown in Table 4.9

Table 4.9 Length of being in the charcoal industnstatistics

Descriptive Statistics

Std.
N Mean Deviation
length of being in the 140 2.04 .936

charcoal industry

Valid N (listwise) 140

Table 4.5 and Table 4.5.1 reflect responses whichwved that most of the charcoal

producers had been in the business for a peridd-df years.

This can be interpreted to mean there is improadieg as once stays longer in the

trade due to considerable experience and exposimedjby the charcoal producers.
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Table 4.10 Responses on whether charcoal productias a part time or fulltime

pursuit for the respondents

106 of the respondents are in charcoal productsopaat time. This is represented by

76%, while 34 of the respondents are on full tirasid translating to 24%.

Response Frequency Percent
Part time 106 76
Full time 34 24
Total 140 100

Statistics on whether charcoal production is a gare or fulltime pursuit for the

respondents were as captured in Table 4.11

Table 4.11 Statistics for responses on whether charal production is a part time

or fulltime pursuit for the respondents

Descriptive Statistics

Std.
N Mean Deviation
Whether charcoal productior 140 1.24 430

is fulltime or part time pursui
for the respondent
Valid N (listwise) 140

Table 4.10 and Table 4.11 show that most of th@amdents were engaged in
charcoal production on a part time basis. Thislmamterpreted to mean that most of

the sampled respondents had other sources of inéamtaeir livelihoods and they
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did not rely wholly on the charcoal trade for thdaily sustenance. It means that

access to better education is supplemented by sthueces of income.

4.11 Responses on the fulltime occupation thatebpondent is engaged in

Most of the respondents attested to having beewslviad in subsistence farming and
commercial farming for their daily livelihoods as source of their economic
mainstay. Others were engaged in livestock keepimg commercial activities in
retail and trading ventures. This depicts a sitimtvhereby the community resident
in the location had varied activities to engagéointheir socio-economic upkeep as a
means of earning a living. The responses on thebeurof bags of charcoal the

respondents sell in one month were as capturedhe™.7.

Table 4.12 Responses on the number of bags of chaat the respondents sell in

one month.

Table 4.12 summarizes on the number of bags atohbthe respondents sell in one
month as follows 73 of the respondents (52%) setivben 1-20 bags,58 of the

respondents (42% ) sell between 21-50 bags whilespondents (6%) sell between

51-100 bags.

Response Frequency Percent
1-20 73 52
21-50 58 42
51-100 9 6

Total 140 100
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Statistics on the responses on the number of blagisancoal the respondents sell in

one month were as captured in Table 4.13

Table 4.13 Responses on the number of bags of chaat the respondents sell in

one month statistics

Descriptive Statistics

N Mean Std. Deviation
Number of bags of 140 1.54 .616
charcoal the responde
sells in one month
Valid N (listwise) 140

Table 4.12 and Table 4.13 indicate that most ofsémapled respondents sold 1-20

bags of charcoal in a month.

This shows that many of the respondents were nge Iscale charcoal producers and
it is a pointer to a situation whereby their cortducthe wake of carrying out the
business activity may not be sustainable in the lam in terms of the economic
returns derived from the activity. At the currenainket price of Kshs 300 per bag it
shows that majority of the charcoal producers dé&shs 6,000 per month which is

inadequate to cater for social need and offer batteess to education.

The responses on the approach used by the respgsnidenarket their charcoal were

as captured in Table 4.14
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Table 4.14 Responses on the approach used by thespendents to market their

charcoal.

Majority of the respondents 67 representing 48% ketatheir charcoal through
association, 20 respondents representing 14% maitkeit charcoal through

middlemen.53 of the respondents (38%) market tlbiarcoal directly to the

customers.

Response Frequency Percent
Through association 67 48
Middlemen 20 14
Directly to the customers 53 38
Total 140 100

Statistics on the responses on the approach usédebyespondents to market their

charcoal were as captured in Table 4.15

Table 4.15 Responses on the approach used by thespendents to market their

charcoals statistics

Statistics

How the respondents market their charcoal

N Valid 140

Missing 0
Mean 1.90
Median 2.00
Mode 1
Std. Deviation .924
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Table 4.14 and Table 4.15 indicate that most efsampled respondents used their
association to market the charcoal. This showsdbling through association helps
the producer to increase their incomes since tlaae better bargaining power. It
also shows that many of the respondents equalty dicéctly to the customers and it

was evident of reduced activity by the middlemethm charcoal trade.

The responses on the approach used by the respgsridenarket their charcoal were
cross-tabulated with the length of being in thercbal industry and they were as

shown in Table 4.16

Table 4.16 A cross tabulation on the approach usday the respondents to market

their charcoal in relation to the length of being n the charcoal industry

Chi-Square Tests

Asymp. Sig. (2-
Value Df sided)
Pearson Chi-Square 69.792 4 .000
Likelihood Ratio 91.523 4 .000
Linear-by-Linear 30.840 1 .000
Association
N of Valid Cases 140

a. 1 cells (11.1%) have expected count less tharmé&.minimum expected count is

2.57.

Table 4.16 was a confirmation lack of a relatiopdbetween the length of stay in the
charcoal industry and the marketing approach enaoloZross tabulation was done
which gave a Chi-square value yf = 69.792 at a significance level of 0.000. The
calculated statistix? = 69.792 was found to be less than the tableitatitalue ofy?

=91.523. It can be interpreted that, statisticahgre was no relationship between the

respondents ways of marketing charcoal and thethenf being in the charcoal
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industry ata. = 2.57. This was a confirmation of the fact thegardless of the length
of stay in the industry, the respondents had vaapgroaches of the mode of
marketing employed. This shows that individual progts had no inclination on the

mode of marketing dictated by their length of stathe industry.

Table 4.17 shows the response of the charcoal perslustating their levels of

agreement with attributes related to their earning® charcoal.
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Table 4.17 Respondents’ earnings from charcoal iretation to length of being in

the charcoal industry

Length of being in the charcoal

industry
11-15
1-5years 6-10 years years Total

Earnings from charcoa Strongly 0 0 9 9
are enough to sustain Disagree
all my households dail Disagree 58 0 35 93
needs Agree 0 12 20 32

Strongly Agree 0 6 0 6
Total 58 18 64 140
Earnings from charcoa Disagree 53 11 39 103
are enough to meet all Undecided 0 0 2 2
my health care needs Agree 5 7 18 30

Strongly Agree 0 0 5 5
Total 58 18 64 140
Earnings from charcoa Strongly 5 0 2 7
guarantee my children Disagree
of access to education Disagree 53 0 42 95

Agree 0 18 20 38
Total 58 18 64 140
Earnings from charcoa Strongly 45 0 20 65
assure me of my future Disagree
development needs  Disagree 13 0 26 39

Undecided 0 0 18 18

Agree 0 18 0 18
Total 58 18 64 140
Earnings from charcoa Agree 15 18 44 77
are not enough to mee Strongly Agree 43 0 20 63
my personal obligation
Total 58 18 64 140

Table 4.17 shows that the respondents confirmedetraings from charcoal were not

enough to guarantee them access better educatiorlated households daily needs.

This was by way of most of them disagreeing tof#loe that charcoal business would

sustain their household’s needs. The earnings &tmancoal equally came out as not

enough to meet healthcare needs. This was by wanosf of the respondents
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disagreeing to the fact that charcoal businessheadapacity to sustain their

healthcare requirements.

The respondents equally deemed the charcoal bgsisasot having capacity to
guarantee their children of access to educatiors. §iiowed that the respondents had
always to look out elsewhere for funds to pay teelrool fees even despite being in
the charcoal business. The respondents were ofdhethat the earnings from the
charcoal industry could not guarantee the assuranoeeting their developmental
needs. This showed that they had to rely from otberces for their growth
requirements. The responses mirrored a situatiaretty the industry would not be
viewed as having an assurance of allowing the iddals partaking in the charcoal
business to have a fully assured and guaranteéehsunce with regard for their daily
household needs, healthcare, education, futurdaj@went and personal obligations.
This shows that the individuals engaged in theriss certainly had to look

elsewhere to bridge their budgetary deficits.

The responses on whether the respondents’ mempetsha charcoal producer
association helped influence the determinatiorhefgrices were as shown in Table

4.18

Table 4.18 Responses on whether the respondents’ migership to a charcoal

producer association helped influence the determirniemn of the prices.

Majority of the respondents 77 translating to 55jtead to a great extent that
membership to a charcoal producer association tefifieience the determination of
the prices.43 of the respondents (31%) agreed mmsimpehelp to a fair extent to
influence the determination of the prices.20 ofréspondents (14%) agreed

membership to association does not at all influgnice determination of the prices.
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Response Frequency Percent

To a great extent 77 55
To a fair extent 43 31
Not at all 20 14
Total 140 100

The statistics on whether the respondents’ memigergh a charcoal producer
association helped influence the determinatiorhefrices were as shown in Table

4.19

Table 4.19 Statistics on the responses on whethéetrespondents’ membership
to a charcoal producer association helped influendde determination of the

prices

Statistics

Extent to how membership to a charcoal seller asson
helped influence the determination of prices

N Valid 140

Missing 0
Mean 241
Median 3.00
Mode 3
Std. Deviation 729

Table 4.18 and Table 4.19 was reflective of mdghe respondents affirming that
membership to charcoal producer association hguktidhe determination of prices.
This can be interpreted to mean that the assonsmhad greatly helped their members

to have the bargaining power as regards the detation of prices. This showed that
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the economies of scale in terms of a bigger margeblock in the name of the
association played a major role in the determimatibcharcoal prices. A better price

means improved income and thus more opportunitiebdtter access to education.

4.4 Technology and environmental impact in charcogbroduction

The study sought to find out respondents consigeratf the sustainability of
the charcoal business with regard to the technolgy environmental impact as a

result of charcoal production.

The responses on the respondents’ consideratitimeotharcoal production business

being sustainable were as shown in Table 4.20

Table 4.20 Responses on the respondents’ considéoatof the charcoal

production business as being sustainable.

From the data below 30 respondents (21%) very ragcbed of the charcoal
production business as being sustainable.50 akeg@ondents (36%) fairly agreed
while 60 of the respondents (43%) does not agreall af the charcoal business

being sustainable.

Response Frequency Percent
Very much 30 21
Fairly 50 36
Not at all 60 43
Total 140 100
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The statistics on the respondents’ consideratiothefcharcoal production business

being sustainable were as shown in Table 4.21

Table 4.21 Statistics on the respondents’ considdran of the charcoal

production business being sustainable

Statistics

Consideration of the charcoal production busireggmged in by
the respondent as sustainable

N Valid 140

Missing 0
Mean 1.79
Median 2.00
Mode 1
Std. Deviation 775

Table 4.20 and Table 4.21 were reflective of nafsthe respondents viewing the
charcoal production business as unsustainable. paiists a bleak future to the
industry as regards the respondent's outlook ofca#pacity to guarantee them

sustained income and access to better education.

The responses on the availability of trees for &éstimg to produce charcoal being

hindrance to the respondents’ business were asrsimovwable 4.22

Table 4.22 Responses on the availability of treesrfharvesting to produce

charcoal being hindrance to the respondents’ busirss.

Majority of the respondents 102 representing 73%ed)to a great extent that the
availability of trees for harvesting to produce el being a hindrance to their

business.38 of the respondents (27%) agreed thibavie a fair extent.
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Response Frequency Percent

To a great extent 102 73
To a fair extent 38 27
Total 140 100

The statistics on the availability of trees for \esting to produce charcoal being

hindrance to the respondents’ business were asrsimWable 4.23

Table 4.23 Statistics on responses on the availabylof trees for harvesting to

produce charcoal being hindrance to the responderitbusiness statistics

Availability of trees for harvesting to produce ot@al has
been hindrance to respondents business

N Valid 140

Missing 0
Mean 2.27
Median 2.00
Mode 2
Std. Deviation 446

Table 4.22 and Table 4.23 reflect situations wheedbof the respondents viewed the
availability of trees as a hindrance to the chdrgoaduction business. This was a
pointer to a situation whereby the availabilitytides was a common challenge to all
the charcoal producers sampled. This is a poirtiat income for the charcoal

producers will diminish with time as their raw m@és are consumed. There is an

urgent need to restore their tree resources.
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The responses on whether the respondents’ groupultas place re-a forestation

measures to safeguard the future of their busisesseee as shown in Table 4.24

Table 4.24 Re-afforestation measures put in place safeguard the future of the

charcoal producer business with the length of being the charcoal industry.

From the data below 86 of the respondents (61%eabthat re-afforestation
measures are put in place to safeguard the fufuleea@harcoal producer business

with the length of being in the industry, while 8#the respondents (39%) disagree.

Response Frequency Percent
Yes 86 61

No 54 39

Total 140 100

The above results show that the respondents haaleza® the danger of their
diminishing tree resources. To safe guard theur&usource of income they have put

afforestation measures in place.

Table 4.25 shows a cross tabulation on the Reedtation measures put in place to
safeguard the future of the charcoal producer lessinvith the length of being in the

charcoal industry

Table 4.25 A cross tabulation on the Re-afforestain measures put in place to
safeguard the future of the charcoal producer busiass with the length of being

in the charcoal industry
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Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 44.426 2 .000
Likelihood Ratio 52.444 2 .000
Linear-by-Linear Associatior ~ 10.766 1 .001
N of Valid Cases 140

a. 0 cells (.0%) have expected count less tham&.nfinimum expected count
IS 6.94.

Table 4.15 and Table 4.16 was a confirmation of tnafsthe charcoal producers
having had engaged in reafforestation activitiesos€ tabulation was done which
gave a Chi-square value Yt = 44.420 at a significance level of 0.000. Thegkited
statisticx® = 44.420 was found to be less than the tableitaritalue ofy® = 52.444.

It can be interpreted that, statistically, thereswaa relationship between the length of
stay in the industry and the carrying out of resedbtation activities at = 6.94. This
was a confirmation of the length of stay in theustily not being a critical factor in

the carrying out of afforestation programmes.

4.4.1: Responses on the availability of special &#es for charcoal production

The respondents confirmed the availability of splediees that they and
members of the associations used and considereahfarcoal production. They
argued that the indigenous trees like the acadatlina best quality charcoal but was
not sustainable with regard to guaranteeing the lmeesnof continuous production

owing to the length of time it takes for the treenature.

Presence of exotic trees which are fast matures aauh as a factor which greatly
helped the local charcoal producer associatiortsat@ sustainable production. This
was motivated by the short period of having thedrgrowing and maturing. It helped

the members have more assured and sustainablecfioodactivities.
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Table 4.26 Technology employed in charcoal produdn in relation to their

academic qualification

Academic qualifications

Primary Secondary  Tertiary Graduate Total

Fast maturing trees are  Strongly Disagree 17 0 0 0 17
readily available to sustain Disagree 27 25 3 1 56
the charcoal production  Agree 0 47 19 1 67
industry

Total 44 72 22 2 140
| have access to the most Disagree 44 31 22 0 97
reliable implements and  Agree 0 14 0 14
tools to cut down trees Strongly Agree 0 27 2 29
Total 44 72 22 2 140
| practice the best possible Strongly Disagree 0 27 0 0 27
carbonization technology il Disagree 44 24 22 1 91
my charcoal production  Undecided 0 10 0 0 10
business Agree 0 11 0 1 12
Total 44 72 22 2 140
My charcoal production  Strongly Disagree 0 0 13 0 13
association has access to Disagree 40 30 2 72
reliable transport to ferry  Undecided 4 2 0 6
charcoal to the market Agree 0 40 9 0 49
Total 44 72 22 2 140
Access to charcoal Strongly Disagree 8 39 1 48
movement permits has be« Disagree 36 0 0 36
facilitated by the Agree 0 33 22 1 56

membership to charcoal

production association

Total 44 72 22 2 140

Table 4.26 shows that the respondents confirmet atailability of fast maturing

trees for sustainable charcoal production was moy \assured. This showed that
despite the afforestation measures in place théscts had not been felt on the
ground as regards the supply of the raw materalgtiarcoal production. Access to
the most reliable implements and tools and implémém cut down trees was not

equally very assured. This was confirmed by waynaist of the respondents
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disagreeing to it and at the same time the praciidbe current best practices with
regard to carbonization technology by the chargwatucers was not assured. This
showed that most of the respondents were certaimjjaged in the archaic modes of
production which affects the quality and quantitylarcoal produced which also has
a bearing on the income.

Assurance with regard to reliable means of trartsfpoferry charcoal to the market
was equally not confirmed. This was a confirmatdriransport being a hindrance in
the industry despite the members belonging to @wcation. The facilitation of
charcoal movement permits was equally a hindraoncthé growth of the industry
which affects charcoal producer’s incomes.

The membership to the association thus came owmbtasaving the capacity to assure
the producers sustainability in their industry agards the access to fast maturing
trees, implements to cut down trees and the cumest practices as regards the
carbonization technology. Access to the best motiegransport and charcoal
movement permits was equally curtailed. This wapoater to the need of the
associations working harder to assure their merhip ®f sustainable incomes.
Table 4.18 responses on whether membership tohdweaal production association

had aided adoption of the current best practicésanndustry.

Table 4.27 Responses on whether membership to theaccoal production

association had aided adoption of the current begtractices in the industry.

Minority of the respondents 47 representing 34%edthat membership to the
charcoal production association had aided adotidhe current best practices in the

industry. Majority of the respondents 93 which ex@nt 66% disagree with the

above.
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Response Frequency Percent

Yes 47 34
No 93 66
Total 140 100

Table 4.28 shows statistics on the responses othethmembership to the charcoal

production association had aided adoption of thieeati best practices in the industry

Table 4.28 Statistics on the responses on whetheembership to the charcoal
production association had aided adoption of the guent best practices in the

industry

Statistics

Membership to the charcoal production associatemaided the respondent

adopt the current best practices as pertains teacal industry

N Valid 140

Missing 0
Mean 1.34
Median 1.00
Mode 1
Std. Deviation 474

Table 4.27 and Table 4.28 was a confirmation oftnodghe members of charcoal

producer associations not having had the capazigdbpt the current best practices
despite their membership. This can be interpretegchéan that the associations need
to scale up their efforts in terms of capacity tungy to aid their members adopt the
current best practices which would improve on thegome and better access to

education.
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4.5 Challenges in charcoal production

The study sought to find out the challenges tha& t¢harcoal producers

encountered in the wake of carrying out businetsites.

Table 4.29 shows the responses by the charcoalipeosl on the requirements for

joining the charcoal producer association in the@a

Table 4.29 Responses by the charcoal producers dretrequirements for joining

the charcoal producer association

84 of the respondents which translate to 60% adtegdthe requirements for joining
the charcoal producer association were to undedh&ecoal production. The rest of
the respondents 56(40%) agreed that interest inlthrcoal value chain were a

requirement for joining the charcoal producer asdimn.

Response Frequency Percent
Undertaking charcoal production 84 60
Interest in the charcoal value chain 56 40
Total 140 100

Table 4.30 shows the statistics for the respongethé charcoal producers on the

requirements for joining the charcoal producer eis$ion in their area

Table 4.30 Responses by the charcoal producers dmetrequirements for joining

the charcoal producer association statistics
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Statistics

Requirements for joining the charcoal producer @ssion in respondents area

N Valid 140

Missing 0
Mean 1.40
Median 1.00
Mode 1
Std. Deviation 492

The response as shown in Table 4.29 and Tablewia30an indicator of most of the
respondents attesting to the fact that membershipet charcoal producer association
was hinged on the ability of the individual to pepate in the actual charcoal
production to enable them increase their profite do good bargaining power.

Joining the association is also a statutory requérd as per the Forest ACT 2005.

4.5.1: Responses on the statutory requirements the charcoal producer

members associations were supposed to fulfill

The respondents alluded to the charcoal produssErceagions being required
to fulfill the statutory requirements as regardsitihegistration. This entailed having a
bonafide leadership committee in place duly eledigdhe members and having a
registration acquired from the registrar of soeietas regards the membership and
conduct of activities by the group. Other regulasidike having an account in a
registered financial institution were equally rexjig to assure and confer formality to

the groups.

4.5.2 Response on the factors that limit the charabproducers from selling

directly to their destination markets
The respondents had varying reasons which limiedtfrom selling to their

destination markets. The reasons included high etitgn from the other players in

59



the industry, stringent statutory requirements @gards the charcoal movement
permits and the quality of charcoal produc€hde factors came out as having had the

effect of highly limiting the producers from acciegstheir destination markets.

Responses on whether engagement with charcoal ggpdassociation has aided

better marketing of products were as shown in T4t8&

Table 4.31 Responses on whether engagement with ot@al producer

association has aided better marketing of products

The table 4.31 below shows that 94 of the respasdehich represent 64% agreed to
a great extent that engagement with charcoal peydagsociation has aided better
marketing of products.38 of the respondents (27§t@ed to a fair extent while 8 of

the respondents (6%) did not agreed at all.

Response Frequency Percent
To a great extent 94 67

To a fair extent 38 27

Not at all 8 6

Total 140 100

Table 4.32 shows the responses on whether engagesii#n charcoal producer

association has aided better marketing of prodstetsstics

Table 4.32 Statistics for the Responses on whethemgagement with charcoal

producer association has aided better marketing gbroducts
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Descriptive Statistics

Std.
N Mean Deviation
Engagement with the charcoal 140 2.21 534

producer association has aided tF
respondent better market his
products

Valid N (listwise ) 140

The response as shown in Table 4.31 and Tablewia32an indicator of most of the
respondents affirming that engagement with the adarproducer association had
helped the members have the capacity to better gndhnkir products. This can be
interpreted to mean that the membership to thecoaamproducer associations had
greatly helped grow the fortunes of the memberakipegards to the marketing of the
products. This was a confirmation of the capacitythe associations to profit the
membership directly in the marketing function anghorted them in getting better

income.

The study sought to find out the charcoal produdexels of agreement with
attributes regarding challenges faced by charcaoabyzers in relation to their

academic qualifications. Their responses were piicad in Table 4.33

Table 4.33 The charcoal producers’ levels of agreeant with attributes
regarding challenges faced by charcoal producers irelation to their academic

qualifications
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Academic Qualifications Total

Primary Secondary Tertiary Graduate

Statutory regulations in the Strongly Disagree 1 3 0 0 4
charcoal industry are a Disagree 0 5 17 0 22
hindrance to the growth of Agree 43 50 5 1 99
the industry Strongly Agree 0 14 0 1 15
Total 44 72 22 2 140
Transport of the charcoal t Agree 33 41 22 1 97
the markets is a challenge Strongly Agree 11 31 0 1 43
owing to harassment by

traffic police

Total 44 72 22 2 140
Acquisition of forestry Disagree 0 6 0 0 6
permits is a challenge Undecided 0 20 0 1 21
owing to the stringent Agree 7 46 22 1 76
requirements Strongly Agree 37 0 0 0 37
Total 44 72 22 2 140
Pricing of the charcoal is a Agree 25 72 19 2 118
challenge owing to the higl Strongly Agree 19 0 3 0 22
cost of production

Total 44 72 22 2 140
Levies charged by the Agree 2 51 12 2 67
county government Strongly Agree 42 21 10 0 73
authorities are high thus

eroding the profit margins

Total 44 72 22 2 140

Table 4.33 shows that the respondents who haveopim@on that the statutory
regulations in the charcoal industry were a hindeatio the growth of the sector. They
equally agreed that transport of charcoal to theketa was a challenge owing to the
harassment by the traffic police. Acquisition ofrestry permits was equally a
challenge attributed to the stringent requiremesadsiired by the forestry department.
The high cost of production equally came out akalenge to the charcoal producers
and it really affected the pricing regime.

The levies charged by the county government werdirtned as high and had the
capacity to heavily erode the profit margins of tiarcoal producer’s thus minimal

returns from their production.
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Table 4.34shows the responses on whether membetshipharcoal producer

association had helped overcome the challengé®imtustry

Table 4.34 Responses on whether membership to cheat producer association

had helped overcome the challenges in the industry

42 of the respondents representing 30%agreed tabership to charcoal producer
association had helped them to overcome the clysteim the industry.98 of the
respondents (70%) disagree that membership to @hlgncoducer association had

helped them to overcome the challenges in the tndus

Response Frequency Percent
Yes 42 30

No 98 70

Total 140 100

Table 4.35 shows the responses on whether mempetshicharcoal producer

association had helped overcome the challengé®imtustry statistics

Table 4.35 Statistics for the responses on whetherembership to charcoal

producer association had helped overcome the chatiges in the industry
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Statistics
Membership to the charcoal producers associatisrhbbped the respondent

overcome the challenges in the industry

N Valid 140

Missing 0
Mean 1.30
Median 1.00
Mode 1
Std. Deviation 460

The response as shown in Table 4.34 and Table gh®%s that most of the
respondents did not view their membership in tharabal producer associations as
having had helped them overcome the challengesdnirtdustry. This shows that
there is need for intensified capacity buildingtleé charcoal producer association to

help them meet the concerns of their members ma@f mitigating their needs.

Responses on the impact of charcoal producerscjation in the industry on their

livelihoods were as shown in Table 4.36

Table 4.36 Responses on the impact of charcoal prackrs’ participation in the

industry on their livelihoods

The study showed that 68 of the respondents repieget9% agreed the impact of
charcoal producer participation in the industntlogr livelihoods was very much

while 720f the respondents (51%) agreed the imywace fairly.
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Response Frequency Percent

Very much 68 49
Fairly 72 51
Total 140 100

Table 4.37 shows the responses on the impact of@hlaproducers’ participation in

the industry on their livelihoods statistics

Table 4.37 Statistics for the impact of charcoal prducers’ participation in the

industry on their livelihoods

Statistics

Participation in the charcoal industry has impacedhe respondent

livelihood in terms of economic growth

N Valid 140

Missing 0
Mean 2.49
Median 2.00
Mode 2
Std. Deviation .502

The response as shown in Table 4.36 and Table w&¥ an indicator of the
respondents affirming that their participation e tcharcoal producers associations
had impacted positively on their livelihoods. Thias a confirmation of the capacity
of the charcoal producers associations to changeéidle in terms of the fortunes of
their members positively. It also confirms the aafyaof the associations to exploit

their economies of scale to shore up their memiigedihoods.
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4.5.3. Response on how the charcoal industry can better modeled to assure the

producers of improved earnings

The respondents had varying suggestions on howhaecoal industry can be
modeled to assure sustained growth and have thatitpmaers get better earnings
from the industry. The respondents suggested tleatey efforts should be made to
have a forestation programmes in place to guardht&eadustry of sustained growth
taking into account that the core raw material the industry is the trees felled for
charcoal. The respondents equally proposed thatteffhould be made to infuse the
latest technology in terms of best practices tonttenbership of the industry. This
will assure the players of capacity in terms oficefhcy and the quality of the
charcoal produced. Proposals were equally made trarsline the statutory
obligations governing the conduct of the industmgidd be made. This is by way of
having provisions guiding and governing the industligned to the reality on the
ground and made industry friendly with regard teihg capacity to attract and retain

more players in the industry as opposed to pufimgsible entrants off.

4.6 Summary of Data Analysis

4.6.1 Earnings from Charcoal

The response shows that most of the respondents eveyaged in charcoal
production on a part time basis. This can be imétgo to mean that most of the
sampled respondents had other sources of incomindar livelihoods and they did

not rely wholly on the charcoal industry for theaily sustenance.

Most of the respondents attested to having beewnlhiad in subsistence farming and
commercial farming for their daily livelihoods as source of their economic
mainstay. Others were engaged in livestock keepimgy commercial activities in

retail and trading ventures. This depicts a situmtvhereby the community resident
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in the location had varied activities to engagéoimntheir socio-economic upkeep as a

means of earning a living and getting access tebetucation.

The responses indicate that most of the samplegomeents sold 1-20 bags of
charcoal in a month. This shows that many of ttspaadents were not large scale
charcoal producers and it is a pointer to a sibmatvhereby their conduct in the wake
of carrying out the business activity may not bstagmable in the long run in terms of
the economic returns derived from the activity. Time obtained is insufficient to

cater for better access to education and theiy daids.

The response was reflective of most of the respasdeaving had a change in their
earnings after joining the charcoal producer asgioris. This can be interpreted to
mean that the membership to charcoal producer as®ochelped the members to

increase their earning due to increased bargajpomger.

The responses were reflective of most of the red@ais viewing the charcoal
production business as unsustainable. This poiriteak future to the industry as
regards the respondent’s outlook of its capacitguarantee them longevity in the

business.

4.6.2 Technology and Environmental impact in Charcal Production

The response reflects situations whereby all of réspondents viewed the
availability of trees as a hindrance to the chdrgwaduction business. This was a
pointer to a situation whereby the availabilitytedes was a common challenge to all
the charcoal producers sampled. This casts a dawkl avith regard to the capacity of

the sustainability of their income.

The respondents confirmed the availability of spetrees that they and members of

the associations used and considered for charcodiiption. They argued that the

67



indigenous trees like the acacia had the besttgudiarcoal but were not sustainable
with regard to guaranteeing the members of contisuproduction owing to the

length of having the tree grow to maturity.

Presence of exotic trees which are fast maturareacaut as a factor which greatly
helped the local charcoal producer associatiortsat@ sustainable production. This
was motivated by the short period of having thedrgrowing and maturing. It helped

the members have more assured and sustainablecfioydactivities.

The responses were a confirmation of most of thenbees of charcoal producer

associations not having had the capacity to adoptctirrent best practices despite
their membership. This can be interpreted to mbahthe associations need to scale
up their efforts in terms of capacity building twl dheir members adopt the current

best practices.

The response was an indicator that most of theorelmts attesting to the fact that
membership to the charcoal producer association hwaged on the ability of the
individual to participate in the actual charcoabguiction and also as a statutory
requirement. This was a confirmation of the asgmria being legitimate and fronting

the interests of the industry.

4.6.3 Challenges in Charcoal Production

The respondents alluded to the charcoal produssErceagions being required
to fulfill the statutory requirements as regardsitihegistration. This entailed having a
bonafide leadership committee in place duly eledigdhe members and having a
registration acquired from the registrar of soeietas regards the membership and
conduct of activities by the group. Other regulasidike having an account in a

registered financial institution were equally resji@ to assure and confer formality to
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the groups. The respondents had varying reasornshviimited them from selling to
their destination markets. The reasons includedh ligmpetition from the other
players in the industry, stringent statutory reguoients as regards the charcoal
movement permits and the quality of charcoal predughe factors came out as
having had the effect of highly limiting the produs from accessing their destination

markets.

The response was an indicator that most of theoregmts engagement with the
charcoal producer association had helped the mentimre the capacity to better
market their products. This can be interpreted amthat the membership to the
charcoal producer associations had greatly helpemv gthe fortunes of the
membership as regards the marketing of the prodiibis was a confirmation of the
capacity of the associations to profit the membprdtirectly in the marketing

function.
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CHAPTER FIVE: SUMMARY OF FINDINGS, DISCUSSIONS,

CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

The following chapter gives a summary of the figdin discussions,
conclusions and the recommendations proposed bgtthly. It also suggests areas

for further research.

The study was carried out in Mitamisyi Location,usp District, Kitui County and it
sought to find out the influence of charcoal tradelivelihood of rural communities:

a case of Mitamisyi location in Kusyo District ofti County

The study envisaged to find out how earnings frotmarcoal, technology,
environmental impact and the challenges in charqumalduction affected the

livelihoods of the charcoal producers in the lomati

5.2 Summary of the study findings

The following is the summary of findings

5.2.1 Earnings from charcoal

The study found out that most of the charcoal pceds were engaged in
the enterprise on a part time basis. The studylggt@nd out that most of the
charcoal producers sold between 21-50 bags of cabon monthly basis and they
marketed the charcoal through their associatioreyTWwere of the opinion that the
charcoal earnings were not enough to sustain bmeiseholds’ daily needs, access to
education, future developments and personal oidiggt Most of the respondents
were of the opinion that the associations helpegdrave their net earnings and

influenced the determination of prices.
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5.2.2 Technology and environment in charcoal produmn

The study found out that most of the responderdsndt consider the
charcoal industry as sustainable and hence theirceoof sustained income was
venerable. The availability of trees for harvestiogproduce charcoal was considered
as a hindrance by many of the respondents. Moteofespondents had put in place
reafforestation measures to ensure the sustaityabilthe industry. They considered
the fast maturing trees as an opportunity to guaeathem sustenance and growth in
the industry hence economic empowerment. They dedheeimplements and tools
to cut down trees as inadequate and they considkeesdarbonization technology in
the charcoal production business as inferior. Thasport mode used by the
association was equally considered as unrelialdeaaness to the charcoal movement

permits was a challenge to the charcoal producers.

5.2.3 Challenges in charcoal production

The respondents affirmed that the requirementgdiming the charcoal
producer association were the actual undertakinghiarcoal production and as a
statutory requirement The respondents were of preian that selling directly to the
destination market was a challenge to the chanmaalucers. They attributed this to
stiff competition and the stringent regulationghe transportation of charcoal to the
target markets. The respondents confirmed thatr #egjagement to the charcoal
producer association had aided them to better m#rke products. They were of the
opinion that the statutory regulations, transpadtgquisition of forestry permits,
pricing regime and the levies charged by the cogtyernment were a challenge to

the charcoal industry.
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5.3 Discussions

The study confirms what had been deducted by MNgugi, Wanjiru &
Kamau, 2011 who showed that charcoal business sigob@bout 2.5 million
dependents by 2005. Those who are engaged in ehacivities such as producers,
transporters or traders often operates in smalésrad do not get maximum benefit

from the trade (Mugo & Ong, 2006).

The earnings by the producers was inadequate dine temall scale production being
undertaken and the many challenges being expedestte the system of the
charcoal industry is not well organize. Mutimba 2P found that despite the huge
entrepreneurial potential, small scale charcoatpecers in Tanzania and Kenya do
not produce charcoal as some sort of businessifogly do it for survival. Likewise,
Mugo and Poulstrup (2003) suggested that the l&clternative forms of livelihood
has forced many charcoal burners in Kenya to takéhe trade on a subsistence basis.
The World Bank (2009) found that charcoal producsnsall-scale transporters, and
retailers (who far outnumber more powerful wholesaland transporters) receive a

very small share of the final market price.

The study showed that the technology used is #ubtional kilns. This method takes
about seven days or more for the charcoal to beyr@dugo & Ong, 2006). This
technology is very inefficient and has contributeda lot of loss in revenue. This
identifies with the position taken by (AFREA, 20Mbich said that producers and
traders are normally unable to invest in using orpd conversion technology. This
is an issue that must be addressed if the chammalucers will improve their

incomes.
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The study clearly showed there are many challeegegrienced by the producers.
However, the Kenya Government has put in placeouaripolicy documents that
recognize charcoal as source of biomass energyseTpelicies address issues that
revolve around charcoal production, transportatiosle and consumption. One of
these policy documents is ‘the Sessional Paper bio2004 on Energy Policy’. This
policy advocates and promotes growing of treeschvlaire fast maturing. This will
always ensure that the access to raw materialshfarcoal production is sustainable.
Others like the charcoal rules and regulation dazebtice No. 186 outlines the
procedures that need to be followed. But many preduare not aware and have not
been fully sensitized. This confusion affects tharcoal industry and hence there is a

major loss of income for the charcoal producers.

5.4 Conclusions of the study

The study concluded that the earnings from charesae deemed as
inadequate by most of the respondents. The volwieisarcoal sold by the producers
was not much and could not wholly guarantee thggptain the industry a sustainable
source of income and access to better educatioa.aSpect of having most of the
players engaged in the enterprise on a part tinses bahows that the incomes from
the charcoal trade is insufficient to maintain housld needs for the charcoal

producers.

The study can equally conclude that the technokgplied in the industry was not
sound enough to guarantee the players of sustétpadnd prospects in terms of
future income generation. This came out clearlgerms of the carbonization capacity
which was low and inefficient while using the tramial charcoal kilns. This

identifies with the position taken by (AFREA, 20MMich said that producers and

traders are unable to invest in using improved eosign technology, create their own
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woodlots and undermining long-term sustainable dbmanagement, creating the
need for enhanced regulation of the charcoal pimlucsector. For this reason,
improving charcoal regulatory frameworks is crucifillegally and sustainably
produced charcoal has to compete with unregulatetl unsustainable produced

charcoal in the market

The study equally formed the conclusion that thallehges in the charcoal
production industry were enormous and they held ggomsway with regard to
holding down the growth and prospects of the ingusthe challenges entailed
aspects of production, statutory and pricing regimi@ Kenya, there are policy
documents that recognize charcoal as source of agsnenergy. These policies
address issues that revolve around charcoal priodyucdrransportation, trade and
consumption. One of these policy documents is Shssional Paper No.4 of 2004 on
Energy Policy’. This policy advocates and promajeswving of trees, which are fast
maturing. This will always ensure that the accessaw materials for charcoal

production is sustainable.

5.5 Recommendations of the study

The study made the following recommendations:-

I.  The charcoal producers should always exploit thaieg together in their
associations to guarantee them of access to theerpdwv exploit the
economies of scale in terms of increasing theighiaing power and enabling

them to have a greater say as regards the pri¢itigeio commodities.

II. The government should equally put in place reguotesti governing the
charcoal industry as regards the pricing regimguarantee the producer of

market rates which warrant their efforts.
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This will ensure that the players in the sector gebd earnings from their
activities and it will guarantee the industry ofswined growth in a regulated

manner.

lll. The charcoal producers should exploit the entrbest practices as regards the
technology employed in the production activity. §ill ensure that they have
access to modes of production which guarantee tifetime best quality charcoal

and minimal wastage in the production activity heemcreases their income.

IV. The re-afforestation programmes should alwageimphasized on by the forestry
department to see to it that the production agtigtnot inhibited by lack of trees to

ensure sustained production.

V. The government and the county governance stregstshould ensure that the
statutory regulations governing the charcoal ingusire adhered to in the best

manner possible and they should also make theaggus$ industry friendly.

5.6 Suggestion for further studies

I. The study suggests that a similar study withiggér scope like a district wide
survey should be carried out to find out if thecemstances in Mitamisyi Location

are similar to other parts of district.

Il. The study further recommends that a study oa itifluence of the charcoal
industry on the afforestation programmes shoulddreed out. This is with a view of
finding out if the charcoal industry is carryingtois activities in a sustainable
manner enough to guarantee the environment andstfgreprogrammes of

sustainability in terms of having the requisiteefstrcover maintained.
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APPENDICES

APPENDIX 1

INTRODUCTION LETTER
From: John M. Njoroge
C/o University of Nairobi,
School of Continuing and Distance Education,
Department of Extra-Mural Studies
Dear Respondent,

RE: REQUEST TO FILL QUESTIONNAIRE

| am a University of Nairobi student undertakindylasters of Arts degree in Project
Planning and Management. As part of the requiresnfamtthe course. | am carrying
out a study on the influence of charcoal tradeieglihoods of rural communities in
Mitamisyi location in Kyuso District of Kitui Cougit a study which | believe will go

a long way in improving the livelihoods of ruralmmunities.

The reason why | chose Mitamisyi location is beeah® area has Charcoal Producer

Associations and a large quantity of charcoal cofrs this location.

| am interested in your opinions and suggestioAthough | understand that your
schedule is busy, | am hoping that you will take liktle time required to respond to
the questions contained in the questionnaire. ltwan to know that your responses

will be of great value to the completion of thiady.

Please note that all the information provided wik treated with a lot of

confidentiality and will only be used for the puges of this study.

Yours sincerely,

John M. Njoroge
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APPENDIX I
QUESTIONNAIRE FOR CHARCOAL PRODUCERS

The purpose of this questionnaire is to gathermédion on your views as regards on
the influence of charcoal trade on the livelihooflsural communities. Your response

will be highly appreciated. Please do not indicheename of the school.
Instructions

Please respond to the questions as accuratelysahdreest as possible and tick (

one response as appropriate or fill the space geovi
Section A: Demographic information

1. Kindly indicate your gender
Male []

Female [ ]

2. What are your highest academic qualifications

Primary ]
Secondary [ ]
Tertiary []
Graduate []

Post-graduate [_]
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3. What motivated you to join the charcoal sellingibass?

Passion []

Lack of choice ]
Need to satisfy society nee( ]
urge to make profits ]

4. How long have you been in the charcoal industry?

Less than 1 yr{ ]

1-5years [ ]
6—-10years [ ]
11 - 15 years ]

Any other

5. How do you intend to stay in the charcoal industry?

Not more than five years []

Not more than ten years [ ]

Not more than twenty yeaf ]

Earnings from charcoal
6. Is charcoal production a part time or full time guit for you?

Part timd__]

Full time_]
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7. Kindly indicate the fulltime occupation that youeaengaged in if you are in

charcoal production on a part time basis.

8. On average how many bags of charcoal do you sethémonth?

1-20 [

21-50 []

51 100 [ ]

Any other

9. How do you market your charcoal?

Through association [ ]
Middlemen ]
Directly to the customerq |

Any other

10.Kindly indicate the following attributes as regargtsur earnings from charcoal

where

Strongly Agree = SA, Agree = A, Undecided = U, ise = D and Strongly

Disagree = SDA
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SA A U DA SDA

Earnings from charcoal are enough 4 3 2 1
to sustain all my households daily

needs

Earnings from charcoal are enough 4 3 2 1

to meet al my health care needs

Earnings from charcoal guarante® 4 3 2 1

my children of access of education

Earnings from charcoal assure me &f 4 3 2 1

my future development needs

Earnings from charcoal are nob 4 3 2 1
enough to meet my personal

obligations

11.Has the membership to a charcoal sellers assaciagtped improve your net
earnings

Yes []

No [ ]

12.Has the membership to a charcoal sellers assatidiglped influence the
determination of the prices?

To a great extent [ ]

To a fair extent [ ]

Not at all [ ]
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Technology and environment in charcoal production

13.Would you consider the charcoal production busintsd you engage in as

sustainable?

Very much []
Fairly ]
Notatall [T]

14.Has the availability of trees of harvesting to proel charcoal been hindrance to
your business?

To a great extent []

To a fair extent [ ]

Not at all [ ]

15.Has your group put in place re-afforestation meastwo safeguard the future of

your business?

Yes [ ]

No [ ]

16. Are there some special trees that you and membiereun association consider

and use for charcoal production? Kindly indicatécl ones

17.Kindly indicate your level of agreement with thdldwing attributes as regards

the technology employed in charcoal production
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Strongly Agree = SA, Agree = A, Undecided = U, @Qise = D and Strongly

Disagree = SDA

SA A U DA SDA

Fast maturing trees are readily availabe 4 3 2 1
to sustain the charcoal production

industry

| have access to the most reliabke 4 3 2 1

implements and tools to cut down trees

| practice the best possible carbonizatidn 4 3 2 1
technology in my charcoal production

business

My charcoal production association h&s 4 3 2 1
access to reliable transport to ferry

charcoal to the market

Access to charcoal movement permits 4 3 2 1
has been facilitated by the membership

to charcoal production association

18.Has membership to the charcoal production assoniagided you adopt the

current best practices as pertains the charcoasind

Yes [ ]

No [ ]
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Challenges in charcoal production

19.What are the requirements for joining the chargalbducer association in your

area?
Undertaking charcoal production ]
Interest in the charcoal value chain []

previous experience in the charcoal indust[ ]

any other

20.What statutory requirements are the members oflthecoal producer association

supposed to fulfill?

21.Are you able to sell directly to your destinatioankets?

Yes [ ]

No [ ]

22.What factors limit you from selling directly to yodestination market?

23.Have your engagement with the charcoal producercesson aided you to better
market your products?

To a great extent []

To a fair extent [ ]

Not at all []
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24.Kindly confirm the following attributes a regardgetchallenges faced by charcoal

producers

Strongly Agree = SA, Agree = A, Undecided = U, @ise = D and Strongly

Disagree = SDA

SA A U DA SDA

Statutory regulations in the charcod 4 3 2 1
industry are a hindrance to the

growth of the industry

Transport of the charcoal to th& 4 3 2 1
markets is a challenge owing to

harassment by traffic police

Acquisition of forestry permits is ab 4 3 2 1
challenge owing to the stringent

requirements

Pricing of the charcoal is a challengg 4 3 2 1

owing tot eh high cost of production

Levies charged by the countp 4 3 2 1
government authorities are high thus

eroding the profit margins

89



25.Has the membership to a charcoal producers assoclaliped you overcome the

challenges in the industry?

Yes [ ]

No [ ]

26.Has your patrticipation in the charcoal industry @aof@d on your livelihood in

terms of economic growth?

Very much []
Fairly ]
Notatall [T]

27.How can the charcoal industry be better modeleéddsure you of improved

earnings? Kindly explain
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