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ABSTRACT

The idea of carbon trading exists as a produchofeasing awareness of the need for controllingssions
attached with the understanding that in order tmpess, a monetary value needs to be positioned alith the
environmental importance. The Kenyan administratiattaches high priority to Carbon Development
Mechanism (CDM), which is seen as an instrumentfobilizing investments in the country and advagdime
development of new industrial projects. NationalMQuidelines had already been developed shortbyr dffte
turn of the millennium. Practical project implematnon has, however, made slow progress so fat, iasstill
hampered by a number of factors. Above all, theskde lack of information about the scope of CDMthe
part of prospective project developers and insigfit technical and institutional capacity. Althouglenya
already has quite a substantial number of projectthe pipeline, including some that have alreaderb
approved by the competent national authority (NEM&§ at October 2007, only one has been registeitad
the CDM Executive Board (EB), the UN body respolesior the international approval of CDM projecthe
current CDM projects stem largely from the energgtsr with a major potential in the geothermal gedDnly
three were in the process of validation in Octa@d7. Regarding international registration by tigs the 35-
MW power station project of the leading sugar paEiuMumias Sugar Company Limited for electricity
generation from sugarcane bagasse is rated as disé advanced. This paper illustrates key oppoigmit
presently available in Kenya’s energy sector faboa trading and some challenges that the sectacisg. It
draws attention to viable market opportunities e tenergy sector that potentially could engendéy lo
investment income.
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INTRODUCTION
Energy and the Environment

It is now accepted worldwide that the globe is wiagrto such an extent that the livelihoods of lasgathes of
the world’s population are under serious threatolé&fit and frequent storms wreck people’s habitats;
unpredictable weather drastically changes conditifum agriculture; new health threats emerge. Assailt,
awareness of global warming is increasingly infliag views all over the world. The main cause afbgll
warming is rapidly increasing carbon dioxide engssi primarily the result of burning fossil fuelespite
international agreements to reduce such emissions.

To manage these risks responsibly, the stock @rireuse gases in the atmosphere should be held beloe
target level and brought down from there. Linkimgryy development to climatic degradation has #dfbthis
sector calling for appropriate mitigation measu@@sd now international communities have opted for
environmentally friendly sources of energy. It @dsthat one thing that we have really broadlytsethrto
appreciate more is that climate is not an enviramaldssue. Climate change is a systematic andafmeahtal
issue about the way our economics work and theweaget our energy.

Energy development: Dynamics of Energy Demand

World usage of energy of all types has been inangaat an average annual rate of 2.6 percent par siace
the 1960s (Spiegel & McArthur, 2009). The price nagywell rise and fall from time to time, partialjeas the
financial meltdown of 2008 played itself out ané tjlobal downturn disclosed. But no matter howegsivary
in the short term, the adamant growth in energy wilecontinue over the long term. Slower growth tire
developed world will be offset by faster growthdeveloping nations.

Kenya, like most sub-Saharan African countries faceajor challenge in trying to attain their deyet@ent and
social obligations because of inadequate moderrggrservices. Low levels of electricity accessub-&aharan
Africa demonstrate this deficiency as an estimdté® of the region’s population, and less than 5%ucél

areas are electrified (Davidson & Sokona, 2002)s Eituation needs to change if sub-Saharan Afdda be
economically competitive with other developing et of the world and realize its sustainable demekent
goals.

ARGEO-C3
THIRD EAST AFRICAN RIFT GEOTHERMAL CONFERENCE
Djibouti, 22 — 25 November 2010



Energy for the future

Demand for renewable energy sources is also goimgctease, but for the foreseeable future it ballimited,

by the industry’s ability to provide it at compe@té costs (Spiegel & McArthur, 2009). Key factohat has led

to the substantial growth in the renewable enengustry includes; the high fossil-based energyscoaated to
increased demand and uncertainties in supply; eo@soof scale and falling capital equipment costs f
alternative technologies, improving both yield aefficiency, and thereby improving, competitiveness;
legislative action by governments worldwide; gregteblic awareness of environmental concerns, Qdetly
regarding greenhouse gas (GHG) emissions assoaidatkedfossil fuels; the Kyoto Protocol, through whi
certain countries have committed to reduce GHG sionis, and which in turn motivates those governsmént
implement policies that decrease the use of fessitced energy and increase the use of alternative
technologies.

Increase in nuclear-generating capacity in mostonsatalongside their long-term outlook is still lear.
Renewables, given the current trend lines, seernkeaiplto play a large role in the energy transfotions
between now and meeting 2030. What would be neddeeither of these carbon-free alternative energy
sources to grow rapidly enough to make notewontingads into fossil fuels’ share of electricity geatsn is a
big, unrelenting push from governments.

Carbon trade

Carbon finance should be a “win-win” opportunity fdfrica and in particular, Kenya, and its investoa way

to promote new development initiatives, such asweble energy projects, while reaping financialdfis and
effectively responding to climate change. Kenyaspsses abundant natural resources in the energy sec
suitable for sustainable energy production. The lat existing energy infrastructure, particularly Sub-
Saharan Africa, makes it possible to leapfrog timssion-intensive stage of economic developmerdléan
technologies. While the continent is well endowethwenewable energy prospects (solar, wind, geothk
biomass, hydro), only a very small proportion of gources is currently exploited. For example, igsirgé 1
shows, only 7% of hydroelectricity and less thandfigeothermal potential is exploited.

Natural resource N
R Hydroelectricity
otential 7%

Geothermal
1%

Figure 1: Natural resource potential in Kenya (IRA07)

Analysis of the International Energy Agency’'s (IEAost recent (2007) statistics shows that although
renewable energy makes up 16 percent of all Afsieergy sources used for power generation, the vas
majority comes from combustible renewables and evdataddition, less than one percent of the tiigaire is
made up of hydro electricity. Other forms of renblgaenergy in the continent (geothermal, solare #@hd
wind) are negligible (International Energy Agengyerld Energy Balances, 2009).

POLICY INTERVENTION
Kyoto Protocol

The Kyoto Protocol ratified in 2005, commits mangvdloped countries, defined as Annex | countries, t
reduce their greenhouse gas emissions to spedifgets. The Protocol defined the Clean Development
Mechanism as a mechanism to help these indusethtibuntries to reduce the costs of meeting thegets by
buying certified emission reductions (CERS) gersgtdtom projects implemented in developing coustriehe
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quantification of the CERs, generated by diffenertjects, is made using a methodology that provalkethe
steps to determine the emissions reductions ircanrate and conservative way.

Kenya National Guidelines on CDM

The National Environment Management Authority (NEMA collaboration with the Ministry of Environment
is the National Designated Authority (NDA) whichrithes all CDM activities in Kenya. In 2001, NEMA
formulated Kenya National Guidelines on CDM to erstihat CDM projects are environmentally effectared
sustainable. This required CDM projects to be basegrinciples of equitable allocations with foaus non-
greenhouse gas emitting technologies especiallycadoon renewable energy technologies (GoK, 2001).

Environmental Management and Coordination Act (EMQA999

The Kenyan Government enacted EMCA to consolidatérenmental statutes within a single framework law
to enhance environmental management in the counhg.law provides for environmental impact assessme
and environmental audits for all projects likelyhtave adverse negative impacts on the environnEA
has further developed Environmental Impact Assessiawed Environmental Audit regulations, 2003 tatier
guide the implementation of EIA/A. The process eesusustainable development while maintaining
environmental integrity which directly addressemake change challenges.

Kenya’s Vision 2030

In preparation to curb climate change, the govemineame up with the Carbon offset scheme to exploit
opportunities within the Kyoto Protocol on the d&ditshment of voluntary carbon markets to promote
conservation and compensation for environmentalices. To integrate planning approaches and improve
overall governance of the environment by 2012east five CDM projects per year in the next fivangeshould

be attracted (GokK, 2007).

KENYA'S OPPORTUNITIES IN CARBON TRADING: ENERGY SECTOR

The current interest to reduce emissions of @orldwide gives a new boost for renewable eneryetbpment
in Kenya, hence an additional source of revenuaiugyla & Ojoo-Massawa, NEMA). The Ministry of Energy
Kenya is therefore taking a deliberate strategyuosue renewable sources of power from the indigeno
geothermal, wind and hydro sources.Kenyan compaanedosing out on the global carbon emissionsetrad
where industrialized nations invest in clean engrgyjects in poorer nations and in return get affsedits
which can be used towards emissions goals or solgrbfit. In the energy sector, several projeatalify as
CDM projects. This include gas-fired power genemtihydro-electricity to replace coal fired powtat®ns,
co-generation (biomass or fossil fuel based), otbaewable types of energy (geothermal, wind, plaitaic,
biomass, biogas), and use of forest and agriculivaates to generate electricity and heat.

KenGen, Green Belt Movement, Mumias Sugar Comp&ast Africa Portland Cement are some of the
Kenyans companies engaged in carbon market projéetsGen’s strategy for green energy is focusedhen
geothermal sector with planned projects in its foba estimated to generate 5 million tonnes of GBRin
2019, which are to be developed through carboméiimg. (Simon N., 2009).

Geothermal Energy

Study results reveal that geothermal power prodaodtias a significant environmental advantage ouenibg
fossil fuels for electrical power production. Elécal production from geothermal fluids resultsain order of
magnitude less COper kilowatt-hour of electricity produced comparedburning fossil fuels. Thus, the data
clearly demonstrate that increased geothermalkatitin can help Kenya reduce greenhouse gas emsssio
assisting National Climate Change Technology Ititéa goals while helping to meet increasing power
demands. Kenya is in a position to take advantdgaroon finance mechanisms to expand investmearid
access to) energy. The potential of geothermalggngwurces is great, with an estimated potentidl,@00MW

by 2030 (Geothermal Development Company Ltd (GDK¥nya). With the empowerment of scientists and
engineers in the geothermal field in Kenya and tast geothermal resource in the Kenyan Rift, the
opportunities in carbon trading in the energy seate quite enormous.

Development of geothermal projects in Kenya facesraber of barriers and these can be partly offgsgE DM
revenues. While various opportunities continue riseafor Kenya to increase its clean energy prejedter
ratification of the Kyoto Protocol, KenGen's/GDC,lk@ria Geothermal Project is pursuing its capacity
expansion programs with a focus on projects thaégse less greenhouse gas emissions.
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This expansion can help Kenya to meet the growmgegr demands as well as securing energy indepeadenc
However, some projects face barriers that preverhtfrom being carried out if they are not regiestieas CDM
activities. Being a registered CDM project actiyignd negotiating a CER purchase agreement, hds bot
financial and institutional benefits that enhanbte wiability of the project. In particular, the @lka II
expansion project faced four main barriers i.e.estinent, tariff, financing and transaction/finamcioost
barriers (Kollikho, 2007). The third extension phas the Olkaria Il geothermal power station finechdy the
World Bank has also progressed quite far. Capadsitgeing increased from 70 MW to 105 MW. For this
project, KenGen has already signed an emissiorctiesupurchase agreement (ERPA) with the World Bank
Community Development Carbon Fund for 900,000 winSO, equivalent. Among others, the Kreditanstalt fur
Wiederaufbau (KfW) has expressed interest in fimagn¢he future fourth extension phase, a projeabuamting

to US$ 150 million.

The country’s will in establishing the Geothermav@lopment Company GDC, to pave way for development
of all the geothermal prospects in the Kenyan Riftl realizing the 4000MW by the year 2030, is a enov
towards the attainability of the carbon reductiod aarbon finance.

The Eburru geothermal power station is another Cpidject in preparation (expected annual electricity
generation of 21 GWh; with an anticipated carbaoxidie equivalent savings according to KenGen 004,
tons a year). Ormat (Africa’s first privately furdigeothermal plant), the US geothermal developareatly
producing 48MW (Olkaria Il) is also expected toatjfy from the CDM. Olkaria 1V, a 140MW plant fundéoy
the Kenyan Government and KfW, is in the plannitagys (Hackenbrocét al, 2007).

Geothermal investments promise to enhance eneiiggalas

Based on the KenGen report ‘Geothermal Developiimelienya, 2006’ geothermal power occupies about 11%
of the electricity sub-sector and has huge potefaragrowth (estimated at 4,000MW in Kenya). Kenyas
emerged as one of the leaders in Africa in explgitthis form of renewable energy and the Geothermal
Development Company was created in 2009 to expappraise and undertake steam production. This &drm
generation is crucial to the generation mix becanfsés high (94%) load factor (the ability to geate a
consistent energy supply from installed capacityie expected new tariffs on new geothermal projatsalso
considerably higher than hydro and ranging betwé8hs 7.00 to KShs 8.20 per kWh. However, despi¢e th
massive potential to impact KenGen'’s top-line gtottte ability to fund these projects (high upfronsts) as
well as the complexity of the development procegsesents the biggest headaches. The managemnierdtest
that they could earn up to US$1.29 million (Kshshilion) in CDM revenue from the new projects (@ila Il

3 unit and Eburu) through the emerging carbon csedirket (Faida Investment Bank, 2009).

Table 1 Installed Geothermal Capacity in Kenya (GDC, 2010

. Capacit Year Additional

Project Installtre)d (I\%W) Commissioned (MWe) Year Expected
Olkaria | 45 1981 -1985 140 2012
Olkaria Il 70 2003 35 May 2010
Olkaria lll | 48 2000, 2009 50 2013
Olkaria IV | - - 140 2012
Oserian 4 2004, 2006 - -
Eburru - - 2.5 2010
TOTAL 167 367.5
Hydropower

Hydropower is Kenya’s main energy source. In thargegmmediately following World War 1l (1939-45),
Kenya met the increased demand for electricity fgaimough the use of fuel oil to provide thermalwer.
Since 1950, hydroelectric capacity has been draaitiincreased, and new hydroelectric schemes baea
developed. Kenya has an installed capacity of 73V, Mhich is 73.4% of the KenGen's installed capacithe
bulk of this electricity is tapped from five genting plants along the River Tana. Projects indation as
CDM projects include; Sondu Miriu hydropower statifor the annual generation of 330 GWh of eledtyjci
Sang’oro hydropower station Lake Victoria (21.4 MWanned CQ@ equivalent reduction of 57,400 t. Other
CDM projects include the Redevelopment of Tana Ro8tation Project of 130.3 GWh; 83,200 tons ,CO
equivalent a year and the optimization of the Kianebpower station of 60 GWh; 38,300 tons ,@Quivalent
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annually. Research findings indicate that the 208%®xpansion of hydro capacity will result in otiglf the
potential to raise unit sales as compared to tlo¢hgemal projects due to the existing tariffs. Kem@stimates
that they could earn up to US$1 million (KShs 8dlioni) in CDM revenue from the new hydro projects
(through the emission reductions purchase agreesignéd with the World Bank) (Faida Investment Bank
2009).

There are also significant endowment sites for malros (mini or micro hydros) which are suitalderural
energy demand patterns. The current known potefiatiahini and micro hydro is estimated to be 300 MW
number of pilot projects in the area of mini anctcmihydro have been implemented to assess thdityatii
such systems and create the impetus for accelegafgditation of the mini/micro hydro resource (Kanbroch
et al, 2007).

This CDM project has improved livelihoods by cragtemployment and business opportunities for theyke
people. But recent droughts have slashed capatieaya's main dams, forcing shutdowns and leadling
reliance on costly diesel-powered generators, wini¢hrn have pushed up energy bills.

Wind Energy

Wind has been identified as a clean, inexpensivecsoof energy. Inventions have been made thahaamess
the energy of the wind and put it to practical Wfnd generated electricity ought to be installedlwe grounds
that it is already profitable at the present engngges. Wind energy has been used in Kenya priynfani water
lifting since the beginning of the Y&entury but its use declined with the advent bficéd internal combustion
engines, which are flexible and more convenients®. However, with the rising cost of oil, the exation of
wind energy is becoming increasingly more attracgparticularly in areas remote from the grid aridsopply
outlets.

To promote investment in wind energy generation, Ministry of Energy recently completed preparatidra
broad National Wind Atlas (www.energy.go.ke/renelgabnergy). In addition, the Government is prongtin
the development of wind-diesel hybrid systems fecteicity generation under rural electrificatiorogramme

in areas remote from the national grid. In the nieam a total of 550 Kilowatts are installed in Ngpand
Marsabit, generating about 0.4 gigawatt-hours (GWhglectrical power, which has been approved lgy th
Kenya Designated National Authority; NEMA as CDMbfects (Hackenbrocét al, 2007).

Co-generation using bagasse and other opportunities

Co-generation using bagasse as a primary fuelmsyamn practice in the domestic sugar industry inyéemhe
industry comprising seven sugar companies prodaoeaverage of 1.8 million tonnes of bagasse wihefi
contents of about 18% by weight annually. Out 6 tjuantity, about 56% is used in co-generatiomgisin
installed capacity of 25 MW and the balance disgdosecost. Mumias, the only registered CDM projiect
Kenya, is the only sugar company among the seaetories that is self-sufficient in electricity piuction and
has the capacity to export about 2 MW of surplus/groto the national grid). A bagasse-based eléfgtric
generation project in a joint venture with the ClignSugar Company Ltd. (25 MW; 67,400 tons €O
equivalent a year) is in the offing as an additid®@M Project (Hackenbrocét al, 2007).

Other projects have already been approved by theydte Designated National Authority as CDM projects
include; the Kipevu (Thermal) Combined Cycle Proj@23 GWh an annual 142,500 ton £&yuivalent and
several industrial projects in the area of fueltskvithe largest being at the Michimukuru/KiegoyaTe

CDM Project Portfolio, Kenya

Table 2: CDM (Energy Sector) Project Portfolio in Kenyanudary, 2010

PROJECT STATUS

1. 35 MW Bagasse Based Cogeneration Project’] Rggistered
Mumias Sugar Company Limited (MSCL) Ref 1404

2. Sondu Miriu Hydro Power Project Validatiga issued

3 Olkaria Il Geothermal Expansion Project ifation on

4 Redevelopment of Tana Hydro Power StatioRequested Validation
Project

5 Optimisation of Kiambere Hydro Power Project Requested Validation
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6 MW Bagasse Based Cogeneration Project Bequested Validation
Muhoroni Sugar

Olkaria Il Phase 2 Geothermal Expansion Prajec¢t Requesting Registration
Kenya

(DNA — CDM Kenya, 2009)

BARRIERS/RECOMMENDATIONS TO CDM ENERGY PROJECTSIN KENYA

Whilst the opportunities have been stressed, tlee however significant challenges. One of the most
significant is population growth and rapid urbatima, which will put additional pressure on plarmin
(including spatial planning) for a lower carbonuid. These drivers will increase demand on endopd and
water, leading to increases in emissions. This mefat opportunities for implementing lower carbon
alternatives needs to be an integral element ofptAening and policy making system. Grantham Rebea
Institute (2009) summarizes other barriers thatdn&e be overcome to increase uptake of low carbon
technologies to include:

Economic / market barriers (e.g. no finance, paommercial case). This includes relatively high cost
of equipment and services (Phillipines vs. Kenyaiothermal development) and limited ability to
access internationally available “sustainable enérancing”, from the Global Environment Facility
(GEF) and various other financing schemes. Pristodions and high initial capital costs is also a
disadvantage

Low levels of information (statistics and data),aa@ness including baseline and methodological
constraints for renewable energy and programmafidMCThis is due to limited availability of
comprehensive and well-documented data sets odiskemination of energy efficient systems in the
region and their potential benefits in the econodaecelopment of the region,

Political instability, inadequate policies (regolgt framework), plans and weak dissemination
strategies for renewable energy

Technical problems of use in-country due to rendgvabergy and energy efficiency industry infancy.
Technical knowledge is needed to build a criticasm of policy analysts, economic managers and
engineers who will be able to manage all aspecsfimient systems development.

Inadequate skills, knowhow and research develomnent

Limited institutional capacity and infrastructure

Limited local private sector participation

To overcome the barriers the following recommeroieti (Karekezi and Kithyoma, 2005) need to be
implemented:

Build local capacity in developing CDM project atties and adoption of appropriate technologies.
Clear and well defined policies, plans and goodegoance

Support to CDM project financing and replication

Improve information sharing /technology transfed araining.

CONCLUSION

Kenya has contributed very little to global warmitgglf, but is heavily affected by possible climathanges.
The current interest to reduce emissions of, @Orldwide gives a new boost for geothermal develept in
Kenya. Geothermal energy is a clean, renewableeawitonmentally friendly energy source having geeat
resource and economic potential. However thereuite gsome scope for more CDM projects in the energy
sector and a variety of measures in the pipelimplémentation has thus been hampered by a numlifactofs
including; absence of framework legislation, inadete institutional, financial, technical and persalrcapacity

on the opportunities afforded by CDM.
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