5.7% and 3.7% for the production and population, the freight and passengers on railways
have been projected to mcrease by 2005 to 2. 03 times and 2 32 times the levels in 1985
mspocmcly L LR

Boada

Freight traffics on roads havo been est:mated by subtractmg the railway traffics from tho
total traffics for both 1935 and 2005 'l‘ho esumated road frenght in 2005 is 3 37 times the
'csumato for 1985 ‘ . : S :

I‘uturo passenger traf ﬁcs on road have been osttmatod as the product of pro;ected pOpulauon
and traffics per population. The traflics per population have been eslimated by using the
‘e!asncsty with respect to per capita GRDP calculated to be 0.77 from the past data,. The
passenger trafﬁcs on road in ‘2005 havc boen thus csttmatcd to bc 2.90 times the level in
1985, - o L

The. esttmated passenger “and frelght trafﬁcs are converted mto the. number of cars of
standard capacnty, tespoctlvely. Tho total road traflscs are obtained by further converting the
numbcr of staﬂdard frclght cars into passenger car units (PCU's) and adding to the number
of passenger cars. The total road traffics in 2005 will be 3.20 times the traffics in 1985 in
terms of passenger car units.

Atrways waffics have bocn forecasted mdepondontly from other modos of tran sportauon as
income levels of passcngers and purposes of trips are generally quite different for aitways.
The annual growth rate of p ‘passengers is obtained as a product of anaval population growth
rates of origin and destination areas. In addition to existing Kisumu-Nairobi line, another
line for Eldoret-Nairobi was considered. The average annual growth rates of passengers
have been calculated tobe 13, 3% and 13. 8% for Kisumu-Nairobi and Eldoret-Nairobi lines,
respeotwely '

(3) Future traffics on network -

Future traf ﬁcs on network have been osttmatod l" ust by applytng tho growth rattos ca!culatod
above equally to all the present network trafﬁcs and second by adjusting them on the basis
of dtfferenco in growth of different areas as outlined in the prcvxous sub section.

The growth ratios estimated abovo are summanaed in Table 8.15. Those ratlos are adjusted
for cach segraent of tho network (o reftect the difference in growth of ongm{dostmatton
areas of the | scgmcnt Tho estimated future traffics on the network are shown in thuto
8.14. ' S
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8.3 Sh‘ategy for Transpon Dcvelopmnt
8.3.1 Policies related to transport dcvelopment
(1) Nationat pohcy

Of the Nation's long term objecnves cqultablc orf balanced developmcnt is partlcularly
related to transportation infrastruciure, as well as the economic growth Ob]t‘:cnvc (Section
2.2, Master Plan Report). ‘The batanced development has two spallal aspects ie. 1nter-
reglonal b'ilance and m!m-regtonal balance. '

As for lhe mler—rcglonal balancc, lmkages between different rcglons as an essenual
prerequisite have been well established as far as the trunk road network i§ concerned. In
fact, the road network in Kenya has becn very well planned, on the basis of funcuonal -
divisions among different classes of roads, and the implementation of road pro_lccts is now
entering the age of minor roads from that of trunk roads. The only remaining quesuon
related to transport development for mter—reglonal balance is the capacaly of som¢ section of
existing trunk toads and railways. This is why the current National Dcvel()pmcnt Plan has
accorded the highest priority in lransponanon to thc maintenance and rehabxh!atmn of thc
existing infrastructure facilities.

For the intra-regional balance, the improvement of lmkages between larger urban centers
and secondary towns and among smaller towns is necessary, for which there is much to be
done. In particolar, the Sessional Paper No.1 of 1986 emphasizes the rural-urban balance
as one of the important pohcnes to attain high economic performanice by i 1mprovmg lmkages
between productive agricultural areas and urban centers for pmwdmg produclmn inputs and
miarketing channeéls. Of the general measures emphasized i in the paper, those related to
transportauon mfrastructure are the following.

1) To broaden the central Mombasa-Naigobi- Uganda coridor, the Govemmen! will
upgrade a few existing highways connecting secondary towns wuh supenor
growth potential; and - :

2) To stimulate economic exchange bctwecn produclwc rural areas and small
towas, rural roads will be improved where they are hkely lo cnablc such towns
{0 grow 1nto dlstnbunon and markehn g centcrs

(2) Regmna.l pol;cy _ L
Thc LBDA, as the regmnal deveiopmcnt authority for 47 709 l::m2 témlory and 8 1 rmlhon
population, has set its policy for the development of basi¢ infrastructure mcludmg
transportation, The primary objectives for transport development are:

1) to serve productive rural arcas,

2) to unprove linkages between rural and urban areas, and
3) toimprove access to and from outer regions.
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“The first objective aims at improving rural access and feeder mads first for sumulatmg the
devetopment of agnculturé, as the mainstay of the. Region's economy, for increased
production of important ¢ash and food crops, and second for scrving fishery towns along

. the Lake, Thc second objective is for facnhlatmg the distribution of production mpuls and

“the marketmg of producis by lmprovmg primary roads, - The third objective aims at
maintaining and upgtadmg the existing trunk road and rallway nctworks, conneclmg this

Region to outer regions and the nei ghbounng countries. : :

8 3 2 Sttategy for transport developmcnt

Based on thc analysns of existing transportation mfraslructure and in tine wnh thc nauonal
and region pohcle.s re]alcd to transport developmem the overall stralegy for the transport

__d1rect10ns of developmcm for dif ferent modes of transpon as fo]lows

1) To 1mprove thc emstmg road nelwork as lhe pnmc mode of transporlanon in lhe
Region to nicet both inter- and mtra-regional demand ﬁrst by ma:ntammg and
vpgrading the existing frunk roads and second by improving such pnmary roads
that would etpand the nctwork from the trunk road;

2) To 1mprove the railway transport network pnmanly as the means to encourage
mtcr-reglonal and international communication; ‘

3) To unhzc the water transport espemally of the Wmam Gulf not only to connect
districts and areas around the Lake but also to serve as an effective link between
different modes of transport such as roads and railways; and
| 4) To lmprovc thc air uansport by upgradmg selecled au-porls and esta'ohshmg a
- network of sesvices for promotion of a wider range of activities in a longer run,
including conference/communication activities, international tourism and others.
8.3.3 Strategies for road network development
A1) Trunk roads
All lhe trunk roads of classes A and B m thc chlon are bltumcn paved exccpt some sections
of. B3 in Narok _For these roads, the following strategics should be taken to further
maprove the transpon capamty

l) To overlay dcgraded road sections, e.spema]ly on A104 as a maiter of urgency; .

2) To provxde cilmbmg lanes or to double the number of lanes to four in selected
seclmns of heavy traffic; and

3) To provide roads with proper geomeiric design to reduce traffic accidents.
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‘In addition, the following should be cOnstdcred to create awareness of the pcople to the
‘ pubhc nature of roads as well asto raise addmonal funds for road cOnSIrucuon "

4) To mtroduce niore lolled roads by carcfully selecung the mutes and consndcnng
socnooconomw eft‘octs and : -

5) Toexaminea peuolcum taxasa specnﬁed source of fund for road oonstmcuon
Flyovers or traffic lighls should be provided at inter sechpns’ of trunk rOads ina longeg nm,
(2) anary roads

anary roads of class C supplcmem the tmnk roads to serve 1nter—provmcnal and inter-
district necds for transportation. They : should be planned reﬂemmg not only financial
capacity of the Goveranient but also characteristics’ ‘of an area which'each road is Supposed
to serve such as distribution and intensity of economic acuwhes, seasonal variation in traffic
demand, specific development plans and pIOjeCIS amount and mtensuy of rainfalls,
-topo graphy and other namral condmons ' :

The ratio of bitumened road lenglh to the total is 27% (1985) for primary roads in the
Region. T hus thc stralcgles for thls class of roads are:

1) to complele a system of all wea!her roads and
2) ~ toincrease the ratxo of bntumcned roads.

Under these strategies, two-step c0nstruc|10n of pnmary roads is reco:nmcndcd That is,a
non-alt weather road should first be gravelled with the standard width and aliganent, and
also sufficient measure for drainage. This will serve traffic demand with small repair costs
as long as demand for heavy feaffic is small. Second, the road may be bituimened as the
traffic demand reaches a cértain level. - ‘This method will altow the oomplcuon of a system of
all-weather roads tiwice as fast with the same budget, as the total costs of paved roads
consist of almost equal cost for both civil works and pavement works.

(3) Minorroads

Roads of classes Dand B as weli as rural access roads serve pnmanly for dally nocds in
rural areas. Most of class D/E roads are madcquatc in terms of width and ahgnmem, and
difficult to pass during or after heavy rains.” Rural dccess roads supplement tho class D/E
roads in serving public fac;lmcs and produclion activi ués in rural areas and in supportmg
land reclamatlon - :

Thcse roads should be iniproved wuh thc fol lowing stralegles

1§ “To extend the length of all-weather roads of classes D and E undel‘ lhc gravelling
program, and i

2) To'pro'moto the rural access foad program aiming at serving nét only existing
agricultural arcas but also new areas to be expanded for agriculiure.
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4 Inler-connecnons wrth other modes of transport

The transportation . network system of the Roglon consists .mainly of roads, only
supplementcd by ¢ other modes of transport Impor(am mter-oonneotmnsarethoso among the

such as C19 and C28.

834 Stratogtos for other modcs of transport
(1) Rarlways B

As menuoned above, the rallway nclwork 13 expccted to setve pnmanly mtor rcgional and
international transport needs, which would develop as the Region's economy grows. Thus

the raitway network development should be planned with a tong-term perspective as well as
for short-term needs. With these viows the following should constitute t‘he strategy.

1) To mako full uco of thc exrsnng rarlway lmes as the most economlcal means of
long d| stance transpon for bulk commodities; and

2) To preparo for lho time when the extension of the railway network may become
necessary to meet inter-regional and inteinational transpost demand, including
newlines, expansion of wagon ferry and connections with other modes of
transport.

(2) Waterways .

Waterways usually provide most economical means of ransportation, if the scale economy
is effectively realized by mass transporiation. The waterways in the Region centering
‘around the Winam Gulf have potential - for more intensive utilization due to its cardinal
location. Further development of tho watenways in the Region shoutd be songht with the
followin 4 slraleglos ‘

1) To uuhze lhe waterways to inter-connect du’fercn: arcas surroundmg the Lake in
order 0 snmu!alo economic activities in ‘each area and trade among them; and

. 2) To serve for mtor-!mkagcs between different modes of transportation such as
roads, raﬂways and “airways in order 1o perfect the transportation network
systcm in the Reglon . _

For those strategres, the fO“OWl ng will be mstmmental
ay mtroducnon of faster passenger boals,

b) utilization ofwagon feiries, and
- ¢  upgrading of pori facilities, - -
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{3) Airways

The Kisumu acrodrome provides the main gatcway to the Reglon ~ As the Regzon s
econoniy develops, its market and calchmenl area have to expand Thus lhc followmg
should be the strategy. SR

1) To improve facilities of the Kisumu acrodrome aiming at making it eventually an
1ntemanona1 atrpon havmg dm:ct access from and to forel gn countncs

In addmon the Reglon has a pumber of small alrports and alrsmps Most of them are
special purpose facilities, serving just one of tourism, military or other purposes. Thus
services to these airports are occasional or 1rregular The following strategy should be taken
to meet a wider range of demand for alr transport in the fulure and to make effec tive use of
the exisling facilities. : : :
2) To eslabhsh a nelwork of airporis by mler—conneclmg lhe existing ajrpous with
an information network system and a single consolidated organization
- tesponsible for co-ordinating thc operanons of different an'ports
8.4 Transportation Development Plan
8.4.1 Project ideas
(1) Citeria for project identification
Project idcas have been obtained by using lhe following as the criteria.

1) Allewauon of lrafﬁc boltlcnccks as follows

- Dualing of lanes if the trafﬁc reaches 7,000 passenger ¢ar units (PCU's) per
day.

- Provision of climbing lanes if the traffic becomes 2000-7000 PCU_’& per day, the
- decision being subjéct also to the degree of heavy vehicles' involvement.

. ﬁitume‘ﬂing'if the traffic excdeds 300 _\'_ééh_icles pe: day o '

. Gravelli.ngl if the trafﬁc becomes 150-300 vehic.les per day

- Cémpletion of a class C road network,

- Extension of rura! access mads almmg at foad densnty of 1 kmjkm2

- Provision of a new rallway line if the traffic reaches 400 L000 {ons per year. |

- Reinforcement of existing railway line if the traffic exceeds the line capacity in
terms of either frequency of train services or carrying capacily of a wain.
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- . Improvement of water transport by introducing faster/larger vessels if the water
traffic exceeds a vessel transportation capacity.

'2) Services to exlslmg]planned economic activities such as establlshment of
manufaclurmg enterpnses, increase m agncultural production, and ﬁqhery and
tounsm acnvmes : : oL

3) Subslltuu(m of meff' cient mode of transporlanon, for mslance by mtroduchon of
mass-n'ansponahon system.

) Project ide_é_zs :

The pro_;eci idcas thus enumerated are listed in Table 8.16, and iliustrated in Figure 8.15.
They consist of 33 road prqec{s, four related to railway lines, four for water transport and
one for air transport :

8.4.2 Road network development plan
(1) Project formation with phasing

With all the prospective road projects enumerated above, the road neiwork developmient plan
has been prepared by the procedure described hercunder, Cntena used in accordin g pnomy
are! - _
1) éexisting programunxs for road construction,
2) urgency determined by the time when the demand wou‘ld_,cxceed the transporl
- capacity, and ,
3) budgels avanlable to construct dlﬂerenl elasses of roads (see para, (4) below)

First, lhOse roads whlch are alre'ady boulcnecks to funher deveIOpmem wuh the trans;port
demand exceedmg the capacity are given the highest priority. Second, each of pnmary
roads is treated in either one of two ways: i.c. two-stage development if the need is not
pressmg or: smgle—stage buumemng for those projects which are already in existing
programmes for road construction. The second stage of a road to be constructed by the
two-stage melhod is given priority in the subsequent phase

'I‘hud minor roads of classes D and E are gravctled as much as the bud get allows, and the
total length that can be improved is altocated to districts in proportion to the present earth
road length in respective districts. Fourth, rural access roads are improved to attain at least
‘the current average road dcnsny of 1.0 km/km in all the d:strlcts The planned length in
each dlSh‘lCl reflects both the current density and fulure expansion of agricultural area.
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(2) Road projecis
Ovc{lax .

Ovcrlay should be done in Phase 1 for the followmg road sections, whlch are already
suffering from deteriorated surface conditions causing travel time loss, shortened life of
Vehnclcs and envuonmental concerns. : :

“Project codé’

. A104 (Malaba-Turbo, Eldoret-Nabkoi) - R4
- C34 (Kisumu-Fost Ternan) : : R-42
- €23 (Kericho-Sotik) - _ - R-43

‘Dualing

As seen from Table 8.17, the traffic will exceed the capacity on the fo]lowmg road sections
both in Phase 3 so that additional fanes need to be provided. :

. E m. : t : !
- Al (Ahero-Kisumu) R-01
AlG4 (L_cser_u -Eldorety - . RO2

Climbing lanes

Even if the traffic is below the capacuy, extra lanies would be necessary on mountainous
roads where over-passing is difficult. Needs for such lanes depend on involvernent of slow
and Heavy vehicles, In order to assess (He degree of such involvement, MOTC has set a
passengcr car unit (PCU) conversmn rates for roads in Icvcl and mountainous areas as
given below,

Passenger Light goods Mediumn goods Heavy goods

‘Car vehicle  ~ vehicle vehicle - Buses
i) Level area 1.0 10 - 25 35 20
ii) Rolling tesrain 1.0 L5 5.0 80 40
iii)Mountainous area REIEE 3.0 - 10)0 S 20 0 6.0

If the traffic calcu!ated wnth lhesc conversion rates exceeds 7 000 PCU s per year
additional lanes are ;usufied By this cnténon the follawmg road sections have been

selected.
Project code
- A1 (Awasi-B1 junction) R-03
- A104(Timboroa-B1 junction) ‘R-04

- B1 (Kiboswa - Chavakali) R-05

8-20



The first project (R-03) should be implemented in Phase 1, and the remaining two in Phase
2- - : . N S ~ g .: - . ~'i,; L ~ b aer i N - -‘:.I-? - AR

i l"' in'

._Table; 8 18 shows all tho road socuons whrch necd to be bltunnmzed by 2005 “The forecast

traffics on these road section will excced 300 vehicles pet day by 2005.. Under the strategy
described in subscction 8.3.3, the two-stage construction method is applied to most of the
roads, except those at advanced s!age ready for 1mplemontauon - The latter arc lhc
following. : ~

Project Cod
- Cl9 (Kcndu Bay-Homa Bay) . L R—l9.
N o1 (Kisii-Tinga) - T - - R-17
- 026 (Oyugrs—l(osem) el T R-l6

All othcr roads (project codcs R ll to. 15 R-18 R—20 to 28) wrll be construcwd m two '
stages. Some road projects are expccled to be jUSl gravelled by 2003, leavmg smfacmg
works to be done thereafter (pmject codes R-14, 15 29 and 30). ;

inor ro; 113

'About 50% of the carth roads can be gravelled by 2005 Tablc 8. 19 shows the road length
tobe gravelled by district and by phase. .

Rural access roads

;Rural access roads shbuld be constmcled to tie up wuh lhe. agncultural development inthe
4Reglon expected by this Master Plan Planned !engths are shown in Table 8 20 by dlsmct
and by phaso o . o

-(3) Road condmons in 2005

The devclopment of road nelwork as pIannod by 2005 may be sununanzcd as foIIows

Type of developmcm Number of projects Total road
: length covercd

(k)
Dua]mg : 2 .34
Climbing !a.nes 3 21
- Bituminizing (ctass B) 1 93
Bituminizing (class C) 15 790
- Gravelling (class C) 10 =700
Overlay 2 182
Minorroads = - (15 districts } 1,809

Rural_qcccssroads L (15 districts) 7,903
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Implementation of all thé projects will unpmvé by 2005 the road oondmons in the Reglon as
follows. Of the total length 2,450 km of primary roads (class C), 1,445 km or 59% will be
bitumen paved and about 1,900 km or 81% will be of upgraded quality including gravellmg

The total length of minor roads mcludmg rural access roads will increase from 13,100 km in
1985 to about 20,000km by 2005, making the road density of this class in agncullural areas
1.0 kmfkm Of the increment, about 5, 000 km is assocnatcd wuh the expansmn of
agnculturalarea o _

(4) Development costs and budget

Developnie -nt cos|§ :

Costs of road projects are estimated by applying unit COnstruCtlon cost per km by kind of
road works to the length of each road and unit cost per site for bndge construction to the
number of bridges ("Economic Feamblhty Report on Homa Bay - ‘Mbita Road (C19)"). The
kind of road works involved is détermined for each road project, based on present
conditions of the road such as ¢ross-section and longntudmal ahgnmems width of right-of-
way. and carriageway, surface’ condmons, dramagc and existence of brldges, and lhc
planned standard for the road. The unit construction cost is presented in Table 8.21, and the
cost of each project is given in Tab]e 8.22.

The cost of surfacmg works in staged construction is taken to be about 10% lugher than in
the case of continudus construction, reflecting the need for repainng damages to eruciure
and earth works completed earlier.

_ Develop_mcnt budget

Development capital avallable for road pro;ec(s is roughly esnmated here Of the total
development expenditure which is expected to be available for the Region in the penod
1985-2005 estimated to be K£ 2,700 million (Master Plan Repory), the allocation to the
transportation sector is estimated to be 20% or K£ 540 million based on the shares in recent
years. Allocation between road subsector and other subsectors is assumed at $0 to 20,
based on the recent trend (Transportation Master Plan by JICA, 1984). Developmem capn;al
avaﬂable is esumatcd by phase as shown below: :

(Unit: K£ 105)

Phase 1 Phase 2 Phase 3 Total

Sector 1985-93 19942000 20002005 -
Roads 131 150 o150 0 A
Others 33 : 38 ! 100

Towl 164 188 188 340
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(3) Implementation program. .

The 1mp1em{tau‘c’m §cﬁédii]é for all the road projects has been prepared by assessing the
pnonty of each project. The priority assessment has been made based on the considerations
of existing condilions of each road, the ratio of projécted traffic demand to the capacity,
, relatzonshlps wuh economic .development and cost-effectiveness. The results ate
summarized in Table 8.23, whlch presents the cost by phasc of ali the road projects. -For
some primary roads, the two-step construction method has been assumed so that the total
costs of the projects are sllghlly hlghcr than esnmated above. A :

The total costs of the road projects by phase and by category of roads are summarized in
Table 8.24. As seen from the table, the cost of road devclopmcnt is within the estimated
‘budget for each phasc Howcver, allocauon of budget among different classes of roads is
conmderably different for the Reg:on than the national allocation at present, reflecting the
existing road network in the Region and the need for further development to realize the
nagmnal dcvclopment 'Ihat is, comparatwcly more budget should be allocated 1o roads of
classes D and E as well as to primary roads. Trunk roads may receive smaller allocatlon

(6) Instniunonal measures
_ r'_r W in the

Road COnstrucllon in Kcnya has entered the phase of pnmary road conslrucuon, as the trunk
roads have been mostly constructed, The improvement and extension of primary roads,
which account for 85% in lenglh of all the classified roads, involve large investment and
‘maintenance costs. Conditions affecting construction and maintenance of primary roads are
very region- and area- spemﬁc Typically. dramags conditions differ in different areas and
affect the design and maintenance of primary roads. Thus the two principal needs for road
works in the future are the procurement of funds for road works and the efﬁcxcm
conslrucnon of pnmary roads under specific reglonal condmons :

!prnngmg of domcshc constmctors T

ROad works in Kcnya have been dommated by forelgn -based comractors ’Ihc Nanonal
Construction Corporation (NCC) is a parastatal body formed among other objectives to give -
technical and professional advice to up and coming indigenous construction firms. : The
following funclions of NCC should be fusther cla_n'l"léd for indigenous construction ﬁrm_s. _

(1) To assist construction ﬁrms in ﬁllmg ln tender documents and bnlls of
.‘quanuues' o R

Ko To prov:de Su;iervnsmg personnel to adv;se the ﬁrms on consn'ucthn,
(3) ~To assist {n the ﬁnancml management of the ﬁ:‘ms' and o

@) To underiake to fulfil éoniractural obh gatuons of the fi irm$ 1n case the fimns fanl
to do so.
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The Govcrnmem policy for ordering contracts is now to award ténders for conslructron
projects locally through DD(C’s. The obvious advantage of this policy is that indigenous
local contractors stand to benefit and that road engmeers in district offices, having much
better knowlcdgc on srte‘spe(‘rfic characterrsncs can acqurre tcchmcal expcrtrscs

_ummgmg_oimggm,m_dyﬂlﬁ "_:f

' As thc I:raffics increase and transporiauon nctworks expand transporlatron mdusme.s will
havo 10 1hnvc to prowde sufﬁcrent and efﬁcrer‘rt semces Co

Thc frcrght demand is pro;ected to grow a6, 3% per anAum to 2005 The nmber of trucks
and lorries in use, however, have not increased in recent years as sh()wn in Table 8.25. In
order to increase cars, loans may be prov:ded to freight carrymg industries ot other
measures ta.kon to encourage the cstabh shmenl of truck Iea snng compames

Matatu mdustry has an 1mponant role. in. transportmg people covqnng 33% of road
'pasSenger traffics. . It provides cost-effective services and adds ﬂeklb:lrty in mecung
mcreasmg demand. : However, poor ‘maintenance and OVerloaded paSscngérs often causc
sonous accrdents To OVercome these pmbléms, entry regrstranon for malaiu semccs
vehicles. Their operating perfonnance shiould be used as an 1mportant criterion in érSs':essm g
the loan apphcauon for renewing vehicles. In this way, those provrdrng bcuer semccs wrll
expand their business, leading to further improvement of services. :

Tho Kenya Bus Company has béen provrdmg public transport services in both Nairobi and _
Mombasa and the respechve councils have shares in the company, A simitar arrangement
could be:startéd in major towns in the Region to holp case the pressure on pubhc
transportation and reduce accidents through lack of compctxuon The roles to be played by
suicha company should be supplemenlal (0 the private sector servrces it the Matatu mdustry
thnvcs in the rrght d;recnons as suggcstcd above : _

Appl lcarion of lamur m:g_rggrvg w grks -

Labour mtenswe works have been Qurtc successful in consuucung rural access roads They
should be applied to classified roads too, especially minor roads in rural areas. Better
economy, higher employment and more effective acqu:srnon of technical expertises can be
expocted by lhlS apphcauon

843 Rain"vay ;re'iv.rofk aeveropmém pan
(1) Rarlway prolccts

The only rarlway project 1denlrﬁed by applymg any criteria lxstcd in SubSoclron 8. 4 1is the
reinforcement of Kisumu-Nakuru line, whose capacity. would be exceeded befote 2005,
However, in view of the long-term strategy, for railway Aransport prcScmcd in subsection
8.3.3, those new lines prOposed in the past are also mg:luded in the hs; of prospecuve
projects. Each of them is outlinéd bclow - L
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Thc table below presents the companson betW(:en trafﬁcs forecasted for 2005 and existmg
capacsty for cach ra;lway hne SN G i

o Line: S e LinéCapabily— ST -~Freight§112005'i'--'
- .+ 1000 tonsfyear = ' - 1000 tonsfyear
~ Nakuru-Eldoret ' 2210 - 2,113
Bfdoret-Malaba' ~ - . 2210 - . 892 ' .
Kisumi Principal Line S0 o gea
Buitere Branch Line : 550 o -

Kitate BranchLine ... . .~ = . :..550 .~ - ... - 333

Only on the Kisumu-Nakuru line the pro;ccled traffic of 86 4 th()usand tons fre;ght exceeds
the line capacity. Reinforcement will be necessary atong its 235 km’ length; including
s!andardlzallon 51gnalnzau0n pm-nsmn of ooup!mg dev:ce and olher feaswres.

Such remforéement could increase the transport capacuy by 150% sufﬁment to dlSSOIVé t‘nc
bottleneck. This should be done in Phase 2 before the traffic demand exceeds the éxisting

_capacity, and in parallel with the 1mprovement of facilities along the Nakuru Nall'Obl-
Mombasa lines.

Ngw lings .
The new railway lmes proposed in lhc past are the followm g.
l) ; Butere Bungoma
~2) . Rongo - Homa Bay, and
3) Rongo-Kisii-Sotik-Kisumu

The possibilities of, and measures to be taken for these lines are described in
"Supplememary Note on Ranlway Transpon Network " auached to th:s chapler

(2) Implememauon schedu]e and cosls

As slaled abm-e, 1he remforcement of the Klsumu Nakum tme should bc completed by
Phase 2, The investment costs by phase are summan zed as follows '

Phase l : Phasc 2 Phase 3 Tolal

lx:nglh(km) 1000 o 138 0 . 235 -

COscs(Kshsxloﬁ) 25 BB - 63
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{3) Other measures

As descnbed in Auachment(A), the follomn I should be oonducted m Phase 1, relatcd lo thc
extension of railway network.  First, the following studies should be conductéd: ie. 1) a
detaited study of traffic demand for frelght, 2) detailed OD sutvey along the proposed
railway lines and 3) rural socio-economic survey of areas which may be affected by the
lmplementauon Second, a more detailed e¢onomic analysis should be carvied out to
comparc the nllway network and other modes of transport.

8.4.4 Water transport development plan
(1) Projécis of inland navigation

Needs for improving intand navngauon on the Lake consists of mcreasmg the specd of
transportation, increasing the transport capacity to exploit scale economy and i improving
inter-connections with road and railway networks. The following four projects have been
formulated to meet lhem

Lf gb_Qat rgplacemg; Ip oj;g_t

The tugboat prcscmly used on the Lake s S Kavuondo mlroduced in 1912 runs on black
oil and consumes four times as much fuel as new tugboals whlch use diesel 011 A new
tugboat should be introduced as soon as possxble

Wagon ferrv on)]cct

The volumc of cargoes carried by inland waterways has been sllghtly decreasmg in recent
years. The decrease is atributable to the diversion of cereals  transport to trucks and the
lack of transport capacity on the Lake. Along with the improvement of railway network, thé
wagon ferry should be re- -infroduced on the Lake. As the road C20 from Rongo to Homa
Bay has been bituniened to increase the potential of Homa Bay to become another major
dlslnbutlon center along the Lake shore, the wagon feny should connect Klsumu and Homa

O!!Up,g_lﬁg gp IQQL

In association wnth the new wgboat and thc rc-mtroducuon of wagon fcrry, pon facﬂmcs
should be improved. Homa Bay should be equipped with the facilities equivalent to those
of Kisumu by 2005. First, a lighter berth should be installed to handle increased cargoes.
Second, as the wagon ferry is introduced, a rail rampway and railcar loading facilities must
be instalted. Additional warchousc capacity and loading/unloading facilities would also
become nacessaly - _

Other ports may also bc upgraded as the transport of agncullural produ(:ts, ﬁsh hmber and
cement increases. Jettics at Kendu Bay, Mblta, Kowuor and Karungu would be 1mproved
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L&ksu:m&mm

A mght-seeing boat may be mtroduccd in lhe nud ternn f utuse betwecn KlSDl‘ﬂU and Muhoro
in order to promote téurism in the Regmn This pro_lecl is dcscnbed in Chapter 7 of this
repon for the tourism sector, . .

(2) Relawd projects and measures e L

_'Even nf a fasl passenger boat of 30 knotslhour speed is mtroduced it wlll take about four
hours to cover the distance of some 200km between Kisuma and Muhoro so that a round
trip cannot be madc in a day. Thus the provision of accommodauons will be necessary at
Homa Bay, M angano island or other places on the route in association with the Lake criize
pro;cct unless a luxury passenger boat with lodgmg facitities is introduced. To mtegrau, the
tourism of the Lak¢ with Masai Mara National Reserve, hotel and other service activities
shoutld be estabhshed also at Muhoro

Measures need o be laken to enCouragc the establishment of these services aclivities in the
private sector. Also the size and type of the sight-seeing boat to be introduced should be
carcfully examined in the next stage. Preliminary analyses indicate that both the tugboat
replacement and wagon ferry projects are feasible, but a full feasibility study needs to be
carried out for each of them in the nearest future.

(3) Implementation schedule and costs

Costs of the projects related to inland navigation have been estimated by phase as preseated
in Table 8.26 according to the implementation schedule indicated by Table 8.27.

8.4.5 Air transport development plan

The air transpost development plan has been formulated with the basic strategy presented in
Section 8.4. It consists of the Kisumu airport improvement project and other measures to
establish a network of airports in the Region.

Kisumu airport imprgvgngm project

Kenya Airways plan to improve the facititics at Kisumu aerodrome for operating a medium
range jet aircraft of DC9-32 or B737-200 class to meet the forecast traffic demand. This
will include the following:

- repair and resealing of runway, taxiway and apron,
construction of a new passenger terminal building,
provision of navigational aids, and

improvement of utility facititics.

In a longer run, the Kisumu airport should be further upgraded to the international class
airport. ‘This will allow direct access to and from not only neighbouring countries but also
European and Middle-Eastern countries. It will have tremendous impacts on the
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development of chién‘s cconomy by bringing in many foreign tourists and providing
outlets for a range of products including the perishable such as horticultural products,

Aun inventory survey should be conducted in the near future to find out the exact status of all
the airfields and air strips in the Region, covering facilities, utilization and management,
Institutional and organizational measures should be sought for coordinating the operation of
diffesent airports, which would lead to the establishment of 4 consolidated organization or
section in éxisting organization for this function. An information network $ystém should be
established on its initiative to meet a range of demand for air transport in a most ¢ost-
effective way. ' o S R
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Table 8.1 Inter-District Peoples' Movement

(1) Roads and railways

. (Uniu: pcrsonsfday)
Total

District - Mode* - KSI KSM SYA S(N BW BSA “KKM _ KER NI(R NRK TNZ - UGS EMR ' NND -WPK Ohers
Kisn RD 183 . 69 17 313 0 0. . H: .0 .11 1. 43 .40 00 [} O 139 1,452
_ RW 0 0 o0 0 9o 0. 6 6 0 00 0 0 0O 0 0
KiSUMMU RD 703- 4368 3211 3017 - 523°1001 2218 . .540 312 O 588 L1171 - 3 S ._66 1,579 198710
- RW o .0 -0 0 e 9 15 o . 12 0. .0 "0 0 -0 0 513 660
SI.AYA R 9 2804 N 2 0, 0 . 2 2 17 0 o .0 9 0 0 1F 304
CRW .0 -0 o -0 o ‘o0 0 . 0 0. 00 0.0 00O 0 Q
S.NYANZA " RD 296 2882 24 F6 7 .45 M3 .- 2 . 33 - 3 .86 104 ¢ or 0. 0 398 420
RW 0 0. 0 0 0 0 00 0 9 C6--0L .60 6 0 [
BUZ“&’G'CIIMA.'E RD S 388 0. 2 .25 35 & -0 131 %t 19 -0 -0 O 138 1957
R RW - O 0 -0 0 0 3.0 0 0 0 ::0-/.  0:ii'f 0. 0 11 20
BUSLA . RD - O 896 0 35 5 o i15 .. 7 6 . 0 L0136 0 0 187 13233
: __RW - 0 L) 90 0 0 0 0 6 - 0 "0 120 o0 40 n
KAKAMEGA RD 15 2636 0 12 534 1t .83 22 .. 4 - 0 305 -184 .':2: 5V O 302 4973
. RW 0 21 [+ B 0 0O 0. 0 13 0 .0 0. .0 O 0 e
KERICHO RD 6 44 0 3 2 8 0 _I’» 4% ¢ o0 5§ ¢© 1 0 0 1,068
. RW. . D0 0 -0 .0 0.0 Q-0 0 0 0. 0' © 0. 0
RAKURU . RD 19 130. .4 3 -0 . © 3% 384 24 3101, . 3‘!5 0 15 0 1753 2819
~ o RW 0 S 0 o 3 14 n o0 0 6 ) 6 0. 0. 0 85 2
NAROK RD 1 67 o 0o 0 L)) 0 0 L] (i} (7} 0 ] 0 0 215 3B
. RW 0 .0 1] 0 [4) 0 0 0 0 0 0 6 0 0 0 D 0
TNZDLA RD 0 65 2 3 ] o 25 ‘2 40 7 1050 0 4] 0 325 243
RW 0 0 0o 0 0 0 0 -0 0 0 0 - 0 1] ] 0 0 0
UGISHY ‘RD 0 914 0 2z 3 135 56 0 W 1 925 169 20 16 11 250 36%
. RW -0 0 0 o 2 120 0 9 0 0 0 0 0 0 pil L1}
EMARAKWET RD [1] [} 0 30 0 9 [1] 0 [3] [ it 0 0 6 ] u
RW 0 0 0 0 0 ¢ 0. 0 0 0 0 0 0 0 0 Q 0
NANDI 'D 0 928 0 0 1] 2 92 0 7 0 2 o 0 .0 0 14 1045
: _RwW 0 0 ] 1] 0 0 0 0 0 Q 0 0 0 . G © 0 0
W.POKOT RD 0 52 [4] 0 [ 0 0 0 0 [¢ 1 H 0 (H [T §] 24
: ... RW 0 0 0 0 0O 0 0 0 0 0 ¢ 0 QO 0 - 0 ¢
LBDA GTHERS RD 37 55 14 420 6 L7135 126 545 552 8 35 §8 143 30 30 - O 5210
RW 0 5N 0 0 u 33 61 O 48 00 11 0 0 0 G . 741
TOTAL RD - 1,204 18524 3,303 4350 1933 3,652 4392 1,533 1878 17 2,063 4043 168 90 447 5,322 53,669
RW 0 639 0 g 25 62 98 0 158 -0 ¢ 29 0 0 Q0 816 1877
Note: *RD; Roads, RW; Railways
(2) Walerways
(Unit: peryons/day)
Dhstrict Kisumo South Nyanza Oxhers Totad
Kisumu "0 1113 0 i16
" Soth Nyanza 116 0 a5 §52
Crhess ) 0 32 0 32
Taral . 116 148 36 300
{3} Alrways
Bistrich - Kisumu Ohers Total
Kisumno 0 i8 18
Crnhers . 17 0 17
Teaat 17 18 35
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Table 8.2 Mpd_al Share in 'Passen_gcr Traffics in Kenygl

R

Pas n

B . H
(t‘ndmsands) Share (%)

FP in

sengers Kilometer
(mil}iops_) Share (%)

Railway (;_nclnézigi;g'i_rjitanq___wat_emay) o 2_.2}9_,, 55 Coo6ss T 121
Road -~ o 39169 943 4550 819
“Fotal 41448 1000 - . 5175 1000
Source: The National Transport Master Plan, by JICA(1984) . .~ ;
T 'l‘abIcSS Road Densnty by Provmcc

Province Road Length"= Arca Road Dcnsnly
fovince (km) ° _ (kmz)  (knvkm?)
Coast & - 15532’”‘ S 83 603-§ 0.018
North-Eastern 1.302.0 126902 Lo 0.010
Eastern - 2,842.2 . 159,891 . ¢ 0.017
Central S 14,1350 13,176 0.086
Nairobi - 857 684 0.120
Rift Valley . 5,065.9" . 173,868 - 0.029 -
Nyanza 12246 16,162 - 0.075
Western, - 7468 j_87,'360 : 0.039
KenyaTotai : 13 98T 582,;646 ~ 002
Note: L Class:ﬁcd RoadA B,C..

Source: Stansucal Abstract (1983), 'Ihe National Txaﬂsport

Master Plan by JICA (1984)
Table 8 4 Characlensucs of Transport on Roads
s The Number " The Number o Ave.;age : Average :

Vehicle | of Vehlcle ~of Passenger Passenger Carrying

Type Trips - "~ Trips Trips Length Passeager
_ per Day per Day (kr‘m_ : per Vehicle
- Car. 6635 C 17850 . 118 2.69
L ‘Gsy . An o
. Matatu 3946 | 45675 91 11,58
S (33) - (42) IS :
" Bos 1,408 43,786 - 142 31.16

- . (12) - (41) I
Total | 11,986 - 107311 16 895

‘Note: [¢
Source:

shows share tothetotal in %. |
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- “Table 8.6+ Goods OD by Railway in 1984 for All Goods
e  (Unit: tonfyear)
Nakura - Eldoret - Bungoma ~Malaba Kisumu Bukse ~ Kitle Others  Totcl

Nalutd . 0 ;- 37640 384 .0 USB 7,409 9 1877 ms61 81762
- Eldotet . - 27455 . . - . 100 - 109 %2 1 947 - 38994  68.508
Bungoma 9737 280 Cosl 669 o e 000 129,650 140,336 :
Malbta 1,018 40 20 - - 0.0 99,541 100619
Kisumu = 8,780 1 00 00 - 507 . -1 56,802 66090
Butse . - el 0.0 _ - 291 .20
- Kimle - 16364 5,037 2. .- 176 1 - 3889[ 60489
Others 251004 163,667 18,784 156,763 207,937 1275 31832 - 831,262
Tolal 314358 172,789 19310 | 158299 216424 1,993 34656 437,730 o

“Table 8.7 Cargo Movemeént by the Lake Transport

: (from Kisumu to Lake ports) - - : _ :
o L " (Unit: tons)
1975 1976 1977 1978 1979 1980 1981, 1983

Cement . . - 1,728 L1660 - 1,740 1,505 1358 ° 7,229 6535 1,541
Parcels & Luggage 220 331 7 406 612 250 244 360 281
Péisonat Effects 49 24 M 26 134 26 . - 392
Timber 1 32 30 . .57 102 667 217 581
Railway Material .- 150 P- - 46 - 80 5
G. 1, Sheet R - - - B .. 106 265 -
General Goods 817 842 772 647 861 695 1224 2,52
Total 2,875 2539 2862 2847 9,166 9227 8681 6913

Table 8.8  Cargo Movement by the Lake Tran sport

(From Lake ports to szumu)

| 1978 ':__'!9,76 f‘,ls'r??:_‘i' 1978 1979 1980 1981 1983
Maiza. . 35449 038435 15240 1s2m1 - - 3903
Beans: .. . 1553 3,668 1163 RN s - - .
Groundnuts « .. 635 . 321 . 944 454 . 1361 O
Mille 33 e . 67 - TRETRE ST
 Sisal Fibrg Coe0s - e - 1,585 . 2199 1,653 156
Pacels & Luggage -~ =~ - 70, 810 426,‘ 458 - 4722 SS1 1,965 °
Dricd Fish . s 22 46 202 33 403 6041
Colton Seeds . . e . - 1,301 326 280
Furniiture - . . < 39 605 98
Hide & Skin . o e 76 53 103
General Goods Coo200 293 402 0 280 507 664 . 612 27780
Toal T2 41516 41343 . 16446 19908 6030 399 15228
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Table 8.9 - Annual Summary of Cargo Tonnage Shlpped from -
Kisuntu Pier to Lake Ports :

Kendu Bay K(bw:uor ' 'Honia' Bﬁ}. ‘Mbita ME Angaiio

Commodity " 'gpy. 0 KWR - HMA . MBX - Mgo  rodl
Gene{al Goods - 1,231 - 1,292 - 2, 523
- Nails ¢ . : 46 - 289 - - 135
Cement - - 698 - "843 - - 1,541
Machinery - -2 - L. - -2
Spirit & Wines - - 23 - - 23
Parcels & Luggage - 118 - 163 - - - 281
OilGoods .. 18 . - - 70 - - 88
G.I Sheets ™ 176 - 36 - - 492
Empty Drums 15 - 30 - - 45
Furniture 27 - 75 - - 102
Timber 133 - 448 - - 581
Rlys. Material =~ 2 - g - - S
Medicine 8 - - - - 8
Poles 24 - 338 - - 362
Machinety 30 - 1 - - 101
Stationery _ . - - 23 - -
Dried Fish B - N - - 17
P/Effects 181 - 211 - . 2392
Printing Papers = - : 35 - - .55
Penshablc : 16 . - 21 - - 37
Total - 2,031 - 4,282 - - 6,913

23

Table 8.10  Annual Summary of Cargo ‘Tannage Shsppcd to

Kisurnu Pier from Lake Ports
Comodity ~  KEN .- KWR HMA MBX MFO KRG ASB  Totl
Bales Sisal | T T
Hides & Skins - e 81022 - E 103
Dry Fish =~ 846 383 2,223 1,385 994 210- - 6,041
G. Goods 505 159 1,577 - 281 240 - 18 - 2,780
Maize 1,848 - 2055 - - - - 3903
Parcels & Luggage 304~ 112 1,094 . 211 - 55 - 5 184 * 1,965
Cotton Seeds 180, © - 100 - . . i 280

Total 3,683 654 7,286 1,899 1,289 233 184 115 228_—
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. 'Table 8.11

Weekly Frequcncy of Schedn]cd Flighls
between Krsumu and Narrobr
Year Pcnod - Frequency .-
1982 Jan. - June 2
T GApr-Oct e 3
S < Nov. - Dec. -/ _: -5
. 1983 - Jan. - June 5.
e .. July - Dec. 7
1984 - Jan. - Oct, 7
S “Oct.-Dec. 9.
’_1985_ * Jan. - Present’ 9

Source Kenya Alrways

TableS 12 Real Aufares belwcen Klsumu and Narrobl . 7

Year® ~Actual Fare"‘* GDP Imphct _ Real I‘are
car™ (Kshs) . Pnce Dcﬂalors!l _ . (Kshs)
1982 - 405 100 405
1983 - 465 ‘116 401
1984 465 129 360
1985 - 465 136 .+ 342
Notes: November each year
j **  QOne way
Source: [l World Bank, Nairobi. Pnce Deflator for Transport
Storage and Communication Sector.
B ‘Tablc 8. 13 Air Traflic Movements at Kisumu Arrport
a) anate Charters Annual b} Kcnya Arrways Annual
Year - . Total of Passengers Total of Passengers .
- _f"‘jAm‘val Departure  Total Arrivals - Departures 'l‘otal
1975 -0 1,345 1,153 2,498 '
1976 1,946 1,716 - 3,662 y
1977 . 2,158 2,253 4411 L
1978 3,250 2,641 5,891 ‘Not Operational
1979 2,661 2,157 4818 , '
‘1980 2404 . 2274 4,678
‘1981 3,133 3,104 6,242 o _
:1982 3 §99. - 3, 705 - 1,604 3,353 3,783 1,136
11983 433 428 ,861 6,360 6,669 13 029
1984 CNA- . NA ‘NA 9,042 9,699 18 741
1985 - . NA NA‘ ~ NA 10276 10,522 20.798
:a) Central Buteau ofStausucs (CBS) |

Sources:

b) Kenya Airways Statistic Dcpanmcnt
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Table 8.14.  Seat Load FaCtors between Nairobi and Kisunm

Year{in nereenlaﬁcs)

Menth . 1982 1983 1984 1985
January ‘NA - ‘75.0 729 68 0
February NA 687 7.3 70.5
March NA ' 589 80.8 71.0
April 714 629 84.0 666
May 7165 . 635 86.7 63.3
June ' 753 - . 624 86.5 64,0
July ' 79.5 60.5 - : 89.8 . 66.5
August 96.2 739 927 129
September 78.4 62.8 87.1 62.5
Oclober 18.7 64.5 33.4 -
November . 66.0 61.9 - 69.5 -

. December ' 80.4 . 70_0 | 70.6 . -

Annual Totals: Apnl 1982 - March 1983 . 747%
April 1983 - March 1984  69.1%
April 1984 - March 1985 79.0%

Source: Statistics Depaniment, Kénya Ainways Limited.

Table 8.15 Summary of Traffic Growth by Mode

Growih Ratio between -

Mode 1985 and 2005
Road T am
Railway . (Passen er) " o232

(Frengh% ' - 203
Airway (K!sumu-Nmrobl) o P VA |

(Eldoret-Nalrobl) o 132
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~ Table 8.16 - Project Idcas in Transportation Sector

Project Code Mode of Development Specification/Dimension
“R-01 " Dualing L2400 A 1
RO2 " 10.0 A 104
R-03 Climbing 100 A 1
TRO4 0 e 30 .0 A o104
R-05 o 8.0 B 1
R-11 . Bitumening - 240.0 C 12,1317
Ri2 " 930. .- B . 3
RI37, " 200 . ..C 15
CR-14 26.0. - C 16
R-15 " 80.0 C 18
R-16 " 23.0 C o 26
R-17 M 700" -C 21
R-18- 350 . ¢C .25
R-19 . 1040 - o S
 R20 " 360 c 35
- R21 ¥ 670 . C 28
*R-22 -'_’ - 58.0 C 29 30
- R23 500 C 31
T R24 " 480 C . 4t
T R-25 e 19.0 . C .33
R26. " 45.0 c &
R-27 636 - C 44
R-28 - " 400 - C 48
R-29 " 38.0 . & 24
R-30 S 15.0 -C 20
R4l - OVerlay 1420 A 104
- R-42 : 71.0 . C 34
" R-S1 Slandard Gravel 15 km, C20 L
R-52 35 km, C22
R-53 " 35 km, C30
R-54 " 10 km, C32
"R-55 n 55km, C37
R-56 " . : 50 km, C50
R-70 (1) Gravelling programme 1,809 km, 15 districts
: (2) Rurat access Road programme 7,903 km, 15 districts -
K-01 Reinforcement ‘ <o 235km couphng device sngna]llng,
ele.
K-11 New Line 32 km
K-12 . Newline . o 0km _
K-13 . NewlLine . . | S e e _
K-1 “Tugboat chlace - 400 HP, 120 ton lighterx 6
W-2 Wagon Ferry Introduction 2,300 HP railwagon, 42 units
W-3 Port Fa»llliy Rail pumpway
W-4 Sight-seeing Boat Introduction 80 passengers
A-t DC-9 Accomodation . Passenger terminal (82 m x 43 m)
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Table 8.17 . Phases at which Traffi¢c Exceeds the Capacities

Tml{gh!mg o

Projects Capatilty . “AtPresent  1993%  2000* 2005
4-Lane ' - ! ,. S R
Al ‘Ahero-Kisunm  7,000-8,000 2,649 4, 428- 6,725 . 19,036
- Al104 Leseru- Eldofel N 2,207 3,785 5856 7997
Chmbmglane ' o o Ciu
: B1 Awasx-Kencho 2,200 . 1,787 2951 4,426 5912
© Al Kisumu-Chavakali 4,360 2,150 3,477 51127 6,733
Al04 Bldoret—Nabokoi 3,800 1,727 2,860 4,297 5,747
. Bllunumzmg Vehicle ' _ o , o
B3 Ngopngop-Sotik 300 237 393 591 -~ 791
- C15 Sotik-Gorgor- 300 177 293 440 589
C16  Keroka-Nyangusu 300 123 203 305 - 408
- C18 Karunga-Oyugis - 300 105 174 261 @ 349
- C26 Oyugis-Kendu Bay 300 298 493 741 - - 991
- c21 Kisii-Chemosit 300 183 - 303 455 - 609
C24 - Litein-Bomet . - 300 : 1060 - 175 262 - 350
C25 Sondu-kapsiot 300 - 244 404 607 - 812
- C19 Katilo-Homa Bay 300 190 3i4 472 . 631
C35 Fort Ternan-Londiani 300 : 163 270 406 543
© . C28 Luanda K.-Rangala 300 145 240 361 | 483
- C Siaya-Busonga - 300 220 364 547 131
. C30 Bumala-Busonga 300 183 303 455 - 609
. C31 Mayoni-Mbwokas 300 198 327 491 657
C33 Bungoma-Chwele 300 402 665 999 -1 336
. C41 Kakamega-Bungoma 300 132 . 219 3290 440
. C42 Malikisi-Chwele 300 199 330 496 - 663
- C44 Turbo-Endebe 300 144 . 238 358 . 479
C438 Kitale-Mpiben 300 - - 110 182 273 - 369
Railway Reéinforcement - .. 000 tons _ o
Kisumu-Nakuru . 730 400 545 682 - 812
Airline Improvement o % e -
szumu Nairobi . 70 70 186 . 438 805

 (Load Factor)

Note: * Trafficsin mtcnnedlate year (1993, 2000) are inlerplanted by using annuaj
growth rates previously projected. Annual growth rate for 1983 1985 is’
assumed to bc 2% for all projects.
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Table 8.18 . - Réads with Mote Than 300 véhicles/day in 2005,
tobe Con31dered for Bltunnmzauon :
'}ioa & ' | : Vehicles/day
Tk :++ (in 2005) - in 1983
- B3 . tn‘«:waséwgsm- Sotik) 791 237
C15  (Soik-Gorgor) 589 177
Cl6  (Keroka- NyanguSu) 408 123
L CI8 ;:(Karanga Oyugis) 349 105
C19  (Homa-Bay - Kaito) 631 190
€21 (Kisii - Chemosity, 609 .. 183,
o cA "'k(thcm Bomet) © : 350 106"
€25 - (Sondu - Kapsiot) sl 244
C26 . tOyllgis-Kendu;Bay) ;o 991 298
C28  (Luanda Kotieno - Rangala) 483 145
C29 - (Siaya-Busonga) 731 220
C30  (Busonga- Bumala) 609 ' 183__ o
C31  (Mbweyeka- Moyom) 657 198
- C33 (Bungoma Chwele) 1,336 402
- C35  (Londiani - Fort Terran) . 543 163
C41  (Kakamega - Bungoma) - 440 132
42 (Malikisi - Kimiuti) 663 199
C44 (Turbo - Eudebe) 479 144
C48  (Kitale - Mpiben) 369 -
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‘Table 8 19 Planmng Length to be Gravelled by District .
Lenglh of Minor Rgad DandE 1l5=m)* Gravelling BLIQDSIQQ (km)__

District Total Bitumen Gravell Eath  Total Phase 1 Phase 2 Phase 3

Nyanza U S o |
Kisii : 7982 2.0 4267 369.6 185 55 65 65
Kisumu 495.5 54 4290 611 31 9 11 11
Siaya 885.3 1.0 4789 4054 203 63 70 70
South Nyanza  1,503.2 6.0 8357 661.5 330 100 115 115

Western j 7 o IR N
Bungoma 679.7 6.5 3622 . 311 0O 156 48 .. 54 54
Busia 3648 0.0 1499 2149 107 33 37 37
Kakamega 964.0 37 5963 3590 -'180 54 63 63

Rift Valley. L SRR ‘ ,
Kericho 1,163.7 543 6292 4302 23% 713 . .83 33
Nandi 615.6 51.4 4002 1640 82 26 28 28
Narok . . 7032 0.0 6552 4800. .24 =8 ' - 8 8
Trans Nzoia 472.0 1.9 1845 2856 - 143 .43 50 50
Uasin Gishu 5314 158 3923 1233~ 62 18 22 22
Others - 2683 7.0

1269 1344 67 . 21 - 23 23
Total 9,445.0 160.0 5,667.0° 36180 1309' $s1 629 629
Source: * Road Maintenance Schedule MOTC,1985

Table 8.’20 Plannéd Extension of Rur_a] Acccss Roads

Length of Lenglh of Agricultural =~ Length'of Extension
' District D,E. Access Area . ___ Ckm) .
Road Road 2005
(kori) (I(()?n)* (km?) 'I‘otal Phasel Phascz Phase 3
Nyanz,a N -
Kisii 798.2 436.1 1,500 356 104 126 126
Kisumu 495.5 1903 1,380 695 201 247 247
Siaya 885.3 195.8 1,450 369 107 - 131 131
South Nyanza  1,503.2 449.7 2,760 807 233 287 287
Westemn . ' - 7
Bungoma 679.7 367.7 - 1,820 773 . 223 215 275
Busia 364.8 217.5 © 990 408 118 145 145
Kakamega 964.0 304.9 2,390 1,121 323 399 399
Rift Valley ' _ _ o _
Kericho - 1,163.7 357.9 2,330 - 808 232 . 288 288
Nandi : ‘6156 3119 1,510 583 169 207 207
Narok _ 703.2 . - 0.0 660 0. 0 0 0
Trans Naoia 472.0 410.4 1,380 498 144 177 177
Uasin Gishu 531.4 292.2 1,990 1,166 338 414 414
Others 268.3 102.6 690 319 93 . 113 113
Total 9,445.0 3,637.0 20,9_40 . 7903 2285 2,809 2809

~ Source: * Road Maintenance Schedule MOTC,1985
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' Table821  Unit Cost by Work Category

(U mt 1000 Kshﬂ/km)

ConstructionLevel .~ A B - Cl

8-41

c2 D
Ontmuoug s;g Mgg o _ _ :
1), MainWorks | - - . 400 1,330 2,420
2). HSurfacmg\Vork} C - 1,500 1,500 . 1,500 . 1,500
Totd G, C- LS00 1,900 . 2,800, . 3,920
Stage Construciion PR R
1) Main Works | R -f 5'1330 2,420
2) Surfacmg Work - - - 1630; 1,740
'ro;aj AR - i - ‘-_-'2',960;‘: 4,160
* vacllmg L 00
RuralAccessRoad e R 15_() o
Notes: A~ - Roads wuh surfacmg compleled '
B - S'mdyroad with standard secnons where surfacmg \vorkcanbcdonc
Ce at any time, o
Ci - Roadswhose rights-of-way is assured but some dramage and
- main works are rcqmred ' '
- C2 - - Roads on hilly area$ or plam where acquisition of the nghl-of -way
* is required.
D - Roadsgn mountaineous areas where large quanhiy of eaﬂhworks, bridges
' _ :and drajnage works are requxrcd .
% “ Unit cost for Minor Road construction is takcn from the Repubhc of Kenya
- Develpment Estimate for 1980/82 by assurhing 10% inflation. - '
Construction cost of bridge is taken from the same source and 2 $ miliion Kshs
‘persiteis apphed to each mad
Source: ECOIIO[HIC Feas:bmly Report on Home Bay -Mbita Road (019)



Table_8.22 Costs of Road Development Projects

_ : 5 - Specification/Dintension
Projecl _ .. Type of .
Code Section Development  Classifi- Distange  Work - - Costs
~cation  (km) chel (lml Kslss)
R-01 Kisumu-Ahéro ~  Dualing Al 24.0 CJ - 79,9
R-02 - Eidoret-B2 Junction ‘Dualing Al04 10,0 Ci 28,3 .
‘R-03  B1 Junction-Awasi Clm‘:bmg Al 100 D - 235 -
R-04 - Bl Junction-Timboroa Climbing  A104 30 D o
R-05 . Kiboswa-Chavakali Climbing B1 - 8.0 "D 248
R-11  Ewaso Ngiro-Masai Mara  Bitumen — CI12,13,17 134 0 C2 4092
‘R-12 Sotlk-Boundary Bitumen B3 930 C2° 2744
‘R-13  Sotik-Ci4 Junction Bitumen  CI5 2900 C2° 892
R-14 . Keroka-C17 Junction Bitumen  Cl6 26.0 C2 -76.8
.R-15  Oyugis-Karungu Bitumen - CI18 800 C2 2240
R-16 Oyugis-Kendu-bay Bitumen = C26 230 . C2 66.6
R-17  Kisit-C23 Junction Bitumen C21 70.0 D . 2804
R-18 Sondu-Kapsoit - Bitumen  C25 350 C2 ... 980
R-19 Al Junction-Mbia Bitumen  CI9 1130 C2 3264
R-20 Fort Ternan-Londiani ‘Bitumien | C35. 360 . C2 104.8
R-21 Asembo-Siaya ~Biumen = C28 .35.0 . .C2 102.0
R-22 'Siaya-Ebusonga Bitumen C29 30 570 .C2 167.6
R-23 Busia-Mumias Bitumen ~500 - C1 109.0
R-24 Bungoma-Kakamega Bitumen -C41, 480 Q2 144.4
R-25 A104 Junction-Chwele  Bitumen -« C33 520 - C2 1596
R-26 Kimilili-Malakisi Bitumen  C42 450 . D 192.4
R-27 . Endebess-C43 Junction  Bitmen . C44 630 - C2 186.4
R-28 Kitale-Kapeherop Bitumen C48 . 40,0 .C2 122.0
R-29  Litein-Bomet Bituen  C24 - 3830 D 94.0
R-30 Rongo-Ogembo (17 Junc) Bitunten  C20 .. - 150 . ..C2- 420
R-41 Timbrowa-Eldoret Overlay - -A104 . - 1420 .. C2 . 2693
R-42 = Al Junction-Muheron _ ()veﬂay C34- . 770 .C2.. 1463
R-51 Sotik-Atela (A1 Junc.) Gravelling C22 - . 350 .C2 466
R-52 Bumala-Koyonzo - Gravelling C30 . 50 2 -46.6
R-53 Malakisi-Kimaeti - Gravelling €32 100 .C2 :© 140
R-54 Kapsabet-Turbo : Gravelling C37 - 350 C2 - 732
R-55 B2 Junction-C48 . . Gravelling C50 500 C2 65.1
R-70 (1) Minor Road Gravelling Programme - 1,809 km 904.5
7903 km 7903

(2) Rural Access Road Programme
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. ‘Table8.24 . - -Phased Costs of Road Projecls by Class and
: the Budget Batance of Project Plannmg

PhascI  Phasell'  Phaselll - Total |
TrmkRoad A, B: . . SRR
© Budget R 63.0 72.0 720 2010
o Plannmg T 209 10.1 34 364
anaryRoadC o ' L SRR
: Budget 28.0 . 320 320 92.0
Planning 47.8 51.9 533 153.0
: ClassD E (Gravelling Programme) o - _ 7
- Budget _ 280 o320 . 320 920
Planning -~ - 13.8 - 157 157 45.2
Rural Access Programme: _ e N o .
Budget . : 13.0 16.7 16.0 45.0
Planning 17.1 . - 210 21.0 59.1
- ‘Total: . Budget 131.0 150.0 1500 - 4310
Planning : 99.6 98.7 95.4 293.7

Note: Unit in K£ million

- 845 -



Table 8.25 Number of Vehicle in Use, New Registrations._, and Licén¢é Issued

1976 1977 1978 1979 1980 1981 1982ﬂ

The Number of Vehicle A

inuse : : 20,?32 21 007 22 185 23, 115 23,594 23 956 23 539
New chtstrauons 1,417 1,857 2 848 2,669 2,255 2 091 1 ’355
L1ccnoc Issued 4338 4,150 4996 3,897 5931 5_733 6,199

Source: Central Bureau of Statistics

Table 8.26 Esnmated Costs for Inland Navigation Pro;ects &
' ‘(Unit: 105 Kshs)

Phasel Phase 2 " Phase3
Tugboat Replacement : 6.0 - -
Wagon Ferty Introduction ' . - ;1220.0' '
Port Upgrading - 108 - . | 95.0 :
Total 168 - 2150

Table 8.27 Implementation Schedule for Inland Navigatioﬁ Project

" Phase 1 Phase 2 Phase 3

- New Tugboat Purchase :
{400 HP, 120 ton x 6) o - Wagon Fetry ]nuoduchonj
(Lighter ) _ _ (1,200 Gﬂ‘ 2 ,800 HP)
- Construction of : I ' '
Lighter Berth - Rail Rampway :
(Homa-Bay) o - Railcar Loading Facnhty
- ' : (Homa-Bay) :
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Attachment (A) to Chapter 8: -

" Any railway projecls require large initial investment cosis so that they canitot bé easily
justified, when the investment fund and other resources aré limited and high ecoromic
growth has to be attained in a relatively short period of time --- the two basic conditions
under which this Master Plan stidy has been conducted. However, the railway system once
‘established will conlinue to serve various purposes over thé period much longes than the
planning period, and its viability may not be judged based only on the availabitity ‘of
resources in the relatively short period. - It could happen that railway projects would draw
renewed attention from a broader point of view such 45 political ‘Considerations, and
additional resources including investment fund might be made available for the
implementation. - Therefore it would be useful to prepare basic information, anticipating

» such an oceasion, -
With this view, this supplementary note aims at providing such basic information for the
railway transport network in the Region and indicating general divection for its future

development. For this purpose, both the existing railway lines and proposed new lincs are
examined. S : : : : - S A

1. Development of Ekisling Railway Lines
(1) Present situation

The railway Sysieni in the Region is being opefated and nwéint'ain'_ed by ihe Kenya Railways |
Corporation as an integral part of the railway nelwoik in the counity, "It consists of the
western part of Mombasa-Malaba miain line, Kisumu principal line bianching off from the
main line at Nakuru West, and branch lines of Kisumu-Bulere and Eldoret-Kitale. There are
over 60 stations in the Region every 10 km or so. The total line lesgth is about 700 km. -
The four lines in the Region are operated and carry the following traffics.

- (1982)

Line - Freight Passengers -
s ? 1000 tons/year 1000 personsfyecar
Main Line | - |
h Nakuru-Eldoret (190) 970 2,090
- Eldoret-Mataba - (140) 410 880
Kisumu Principal Line (235) 400 - 580
Butere BranchLine: ~ . (70 =~ = . - 60

 KinléBranchLine- =~ (65) ' 140 -

() Length of fines (kn)

The Butere branch line does not give a regular service for freights.
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(2) Fowre demand

As reported in the main text of this chapter, the tailway freighls and passengers in the
Region will grow by 2005 to 2.03 and 2.32 times the 1985 levels. The modal shares of
railway witl decrease in the same period from 27% to 18% for frclghts and from 5.5% to
4.0% for passengers. . - :

‘Main commodmes czu‘ned by tanlways are grams, 011 cemcnt sugar and sugamanc More
demand is expected for rallway lransponauon for heavy goods,largc goods and bulk
_connuodmes L . Sl

3) Supply capacny and development needs

Thc goods canymg capacmes of exxsnng rallway lmes in the Regu:m were studled by “the
National Transport Master Plan" (JICA, 1984), with respect to either frcquency of train
services or carrying capacity of a train. As the passenger demand for trains is a small
‘poruon of the total demand, the line capacity of ra:lway lines is taken to be the goods

Carrymg capacnly

The line cépaciﬁes and the projected traffics are‘comparcd.ih the following table:

Line Line capacity Freight in 2005
1000 tonsfyear 1000 tonsfyear -
Main Line ' :
- Nakuru-Eldoret . 2,210 . Co2,113
, Eldoret-Malaba B 2,210 : .. 892
Kisumu Principat Line 130 o 864
Buterc Branch Line . : 50 L e
~ Kitale Branch Line S .50 . 33

As seen above, the line capacity of the Kisumu principal line will be exceeded before 2005,
Thus the reinforcement will be necessary by standardizing facilities, improving coupling
device, mlroducmg a signalling system and taking other associated measures. In this way,
the transport capacity can be mcreascd by 150%. :

2. New Line Devclopment

(1) Propbséd new lines

A few new railway lines have been proposed in the past (Flgure 8 A i) Of them, the
branch line to connect the Kisumu principal line and Homa Bay was proposed in fate 1950's
and its amplemen!auon was planned for early 1960's. It did not materialize due to higher

priority given to other sectors and projects. ‘These new lines have been receiving renewed
attention in recent years. :
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The current deVeiopnlent plan of LBDA (1983-88) has listed three new branch lines.  These
are proposed on the ground that they would induce the development of agricultural and
mineral potcnhals especially of southem part of the chlon They are descnbed below

Butere-Bungoma lin

The line was ongmally thoughl to funcnon as a by-pass to the main l:ne, wherc congcsllons |
existed due to the limited transport capacity of steam locomotwcs T his i issue itself was
resolved by the mtroducllon of dlcsel locomotwcs T T

The line was also expeclcd togivea short-cut for !hc transporiatlon betwecn the area along
the Kisumu prmclp'\.l line and Uganda “This function is still vatid at least potentially, as the
railway system in the Regeon is expected to scrve primarily for inter-regional ‘and
international transport needs, as clarified by the strategy for transport dcvelopment (Section
8.3 of this chapter). The viability of this line, thcrel‘orc dcpends ﬁrst on 1ntcmanonal
relationships wnh nclghbcunng countries. - . " :

.Tius hnc would also beneﬁt the Mumlas Sugar Company for lransportmg its producls
cureently shipped at Bungoma or carried by trucks. This may induce fusthet increase in
produciion of sugar and other producis. Such a regional development is another major factor
affecting the viability of the line.

Homa Bav Av.cndo ling

The llnc has bccn proposcd aumng at transpomng sugar products from the chndo arca
through the Lake to consumplion areas. The South Nyanza Sugar Company estimalted that
the factory at Awendo would produce 60,000 to 90,000 tons of refined sugar and 24,000 to
36,000 tons of mo]asscs pcr annum, when its opcrauon has reached the full scale.

At prcsem, however sugarcane producl:on is about 320 OOO tons per year in South Nyanza
district, producmg refined sugar of some 32,000 tons per year. Thus the current
transportauon need cannot justify the lme )el :

The v:ablluy of this line would depend on how much needs would be generatcd for bulk
I:ranspon in futurc not only for sugar but also for othcr products :

_QQ&KE_SQDMHQ

This line was pmposcd as a branch of lhc Homa Ba)' Mlgon line, ex(endmg the line
described above. : In' 1960's, mich consideration was given to the pOSSlblh!y of
constructing a railway line from Kedowa on the Nakuru- Kisumu line to Kisii via Kericho

for the agncullural development in these areas. However, the economic feasibility was not
established, and this possibility was left for re-exantination in the future. The Rongo-Kisii-
Sotik !me descnbed in the LBDA ‘plan is a part of this proposed lme

If Sotnk is the end of the lmc, benefits would be conﬁned to lhc areas along the line and

probably the Kisum' atea conrideted by wagon ferry from Homa Bay, To lmk Sotik and
lhe Kisumu principal hnc has another ¥ meamng that it would serve as a by-pass of the east-
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west transport centering around Kisumu, with the Lake as another medium. It would be a
short cut for the watcnvay, too

(2) Fumre trafiic demand

Fra mework for forecast

Traffics on the new rallway lines would be composed of those trat‘ fics to be dwcned from
other modes of transpot and those to be induced as a result of the new opportunities.. To
eshmate the diverted lrafﬁcs the followmg are assumed.

First, such road secllons that have both ends within the area servcd by anew liné are taken
as the alternatives to the line from which the traffics would be diverted. The service area of
Ihe new line is delcnntned by the locations of s!attons on the lme

Second thc modal share of railway frcnght to lhc total frelght projcctcd to be 0.18in ’2005
is used as that pomon of the Uafﬁcs to be aclually diverted from those alternative roads

Induced t:rafﬁcs would depend on the pmgress of regional developmem They are rou ghly
estimated in this study based on the production increases as planned. _

Future traffics

_ Wlthm the framework sct as above, traffics on (he new lmcs are px‘o;ected for 2005 as
presemed below.

1 Dwened traffics
Diverted traffic volume on each of new railway lines is calculated by the following formula,
Vp =VRX.CfXGRXDR x365 -

where  Vpyis the diverted traffic volume in tonsfyear,
VR is the traffic on alternative roads in PCU's/day,
Cr is the conversion rate from PCU to freight volume in tons set at 0. 64
GR is the growth ratio of road freight traffics belween 1985 and 2005

calculated to be 3.37, and
DR isthe proporuon of dwemon pro;ecled tobe 0.18.

Thc conve{sion rate, Cf v is delcnnmed by assummg that a mcdlum scale truck wuh 2 S

PCU's travels one way carrying 5 tons of freight and comes back with no freight ‘When the
propomon of trucks in the [rafﬁc is 0. 64 the conversion rate fs catculated to be064 -

064—-064)(—2"—)(5)(—5-'

The growth rauo, GR and the proporuon of dwersnon, DR as well as thc proporuon of
trucks are calcnlated already in the main text of this chapter. C %
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The diveried traffics thus calculated are summarized as £6llows, based on alternative roads
shown in ﬂgurc 8 A 2.

New hne/Dmsu)n T Tne . Altermative . roads . Diverted raffics

Length Route PCU s/day tonsfyear
km _ {1983) . (2008) .. -
Bu lcrc-Bungoma 40 C33 571 8 1,000
Mlgon -HomaBaya . 52 . B Lo -
Migori-Rongo 20 Al 615 87 000 -
Rongo-Homa Bay 2 334 43000
Rongo-Kedowa 145 . ‘ _ -
Rongo-Kisii 20 Al 281 40,0600
Kisii-Sotik 50 B3 911 129,600
Sotik-Kedowa 1 C23 1,411 199,000
2) Induced wraffics

The kinds of regional development which would be related to the mduced trafﬁcs are
outlined for each new lmc :

The connection of Butere to the main line would induce the transport of goods to the
neighbouring countries from the areas along the Kisumu principal line. Main commodities
to be transported would include cement, sugar and machinery. The first two would be
much incrcased by 2005 asa re.sult of mlplema:nnn g this Master Plan.

A sugar company at Awendo once requesled Kenya Rallways to construct a railway line to
Homa Bay for lransporlauon of about 100,000 tons of sugar products and others. These
would constitute an induced demand, if the markels for the products are favourable.
Anothér poss:b:hty is rice, whose production would be much increased in the Mi gon arca
and the traffics be induced by the new Migori-Homa Bay line. :

The original proposal of the Rongo-Kedowa line claims that it would scrve to transport
agricultural products from the southern part of the Region to the outer regtons in the east. In
addition, a posmbﬂuy of exponmg goods to the nc:ghbounng counmcs via Lake should be
considered. - -

The following table summarizes the discussion above.

Diverted traffics

New ling 1000 tonsfyear - - Induced traffics
Butere-Bungoma 81 - - Export goods to the nelghbounng
‘ o _ ~countries
- Migori-Homa Bay 61 , . - Sugar products and other (about
I 100,000 tons/year)
Rongo-Kedowa , . 145 - Rice from Migori area

- Goods to be consumed in the
ouler regions in the east
Expon goods to the neighbouring
counlries
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3. Compara!we Analysm of Roads and leways

In this sccuon some comparative analysis is made between railways and roads. Quahtatwe
analysis is made first, and an economic analysis is conductod ata preliminary level, |

(1) Advantage and disadvantage

Both roads and railways have advantage and dlsadvamago due to thcnr inherent
characlcnsncs which may be sununarized as follows. :

.

Speed ' Safety
Door-to-door service Regularity in service
Avallablhly of service at any tine Public operation

Flexibility in transport quantity o Capacuy to transport largc quantity
Cost saving for users :

Generally, roads aré more smtablo for hme-sensmve and small scale demand for iransport.
while railways are preferred for mass transport of goods for which the travel time is not a
big factor. : ‘

Most frelghts expectcd to be’ ttansported by the new lines are bulk commodmcs as
nientioned in the prevu)us section. Potential aclvantage of railways, therefore, would not be
much challenged with this respect. More imporiant is thus economic comparison between
two modes of ransport,

2) Ec.onomio costs

[Icon{)mlc cos!s of roads and rallways have been roughly osmnaled for bolh consirucuon
and operation, as given below.

Construction costs ‘ Operating cosls
| . - 105Kshs/km . Kshs/km/ton
Railways 6.7 - 12.7 - 0.38
Roads - - - - . 28- 39 © L2
Sources: 1. "Economlc Feasnblltty Report on Homa Bay - Mbita ROad" 1984 for
roads oo
2. JICA, "Nauonal Transport Master Plan, "1934 for operatmg cosls of
~railways, and
- 3. "Feasibility Repoxt on Kerio Valley Railway," for construction costs of
railways.
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- As seen from the table above, the tonstniction of railways iw0u[d be about 3-4 tinies as
expensive as the construction of roads on'unit distance basis, while about one shilling
would be saved per km pér ton transpoited by railways as compared to roads Hence the
more freight transported, the more need for railways. - -

(3) Ancconomi¢ analysis

: Whethet the railways are economically more v1able. than the roads depends oh the amount of
freight to be transported, ~The break-even point belween ro'ads and rallways may bc
expressed by the following mmphﬁcd formula,

(CA-CRYX 2% Z (M) Qo x (1 +G)‘ x 220
TR (1.+i)t
where CpA and Cg are con stmclion cOsts per km for railw'ays and roads, respectively,
 OAand Op- are operauon costs pcr ton-km for rallways and roads,
s mspccnvcly, G
- Qo is the freight transpon dcmzmd in tons in the f rst year of operahon
' is the annual growth rat¢ of freight
T is the project Jife, and
i is the discount rate, .
/t is lhc lme lenglh o

Assumm g Ihat economic llfc of facnllucs is 50 years (T-SO) and that the annual growth rate
of freight, 1, is equal to the discount rate, i, and applying the unit cost data presented above,
the range of the freight transport demarid in-the first yedr of operation is calculated to be
between 180 and 340 thousand tons. This implies that the construction of a new railway
line should be considered only after the freight transport demand has reached this range,
since thereafter the railway lme is more economlcal lhan the a!lematwc road over :he
following 50 years. ‘ S : - '

Kenya Railways Corporatloﬂ has its own guideline for determining the construction of a
new railway line. ‘That is, for a new lmc to be ﬁnancnal]y wable some 400,000 tonslyear of
fICIght are required. . : :

‘A new railway line should be introduced at the titme when the demand for feeight transpon
would reach the range bétween 180 and 340 thousand tons/year according to the calculation
above or 400 thousand tonsfyear following the Kenya Railways gu:dclme Such a time
naturally is different for lhe new lmes exanuned herc 'l‘lns pomt is lllustra!ed 1n Flgurc
81\3‘ R S : : .

The ﬁgure shows the pro;ccled growth of l‘rclght demand for each new rallway lme, and the
demand thresholds to determine the timing of introducing new lines. As seen from the
figure, all the proposed railway lines should be infroduced afier 2005, as far as the freight
demand grows as assumed in this attachment. . The Migori-Homa Bay and the Migori-
Kedowa lines may become viable within five years after 2005, while the Bulere-Bungoma
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line, does not seem to be justified for a longer time. These results, however, are subject to
the. demand growth, and seem to be qmte sensmvc to induced demand -

4. Policy for Rail\'vay Network Developm’ent

(1) Development procedure

-Based on the foregoing analysis on the present situation and prospect of the rallways, the
_followmg seem to constitute reasonable steps for developmg the railway network in lhe
Region as ‘needs evolve (Figure 8.A.4). _ S L

D

3)
4)

5

The Homa Bay—Rongo Migori line would be the first to be constructed after the
sufficient demand is confinmed due to expansion of sugar production and increases
in producudn of rice and other producis. At the same time, it would be necessary
‘that a wagon ferry be mtroduced between Homa Bay and Kisumu and associated
f‘]ClhllﬁS be provxded at Homa Bay to lmk the ferry and the rallway

A pomon of the Rongo Kedowa lme, ie. the secnon between Souk and Kedowa,
could be constructed next, in view of rclatively high freight demand at present.
However, it should be confirmed if the present demand reflects the freight demand
along the entire lcngths of the ling in order to make sure that the havlage length is
long enough to justify the raifway. :

Of the remaining part of the R'o'ngo' Kedowa line, the section between Kisii and
Sotik could be constructed, if the new agricultural, livestock and mining activities
emnsaged in lhe Kisii area materialize. . _

The Butere- Bungoma ]me would be constructed as the demand for export goods
sufficiently mereases, and- the communication with Uganda becomes much
mtenmﬁed

Finally, 'thfc Roﬁ go-lKisi'i portion of the Ron go-Kedowa ine should be constructed to
complete the railway network in the Region.

(2) Measure to promote railWay network developmem

In order to promote the development of the rmlway network the followm g measures should
be laken inthe order of listing. : . T

_1)

A detalled study of traffic demand for frelght needs to be camed outin order to f nd
out the freight demand along the proposed railway lines, This is necessary bécause
the viabitity of railways depends not only on the total frelghl demand but also on the
haulage length Thls will consnst of the followmg

- Detalled OD sutvey, and :
- Rural socio-economic survey.
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2) A more delaﬂed ccononuc analysns should be conducted, mcludmg the followmg

3)

- Bxaminauon of alternanve roules and deten’mnauon of ahgnmem for each
promsed rallway lmc, .

fis :Esumanon of oonstrucﬂon costs, TSI

i

- Exannnauon of managemcnt and operatmg condmons, and

- Economlc companson wnh allcmatwe l‘O'idS
Anclllary facmues suppomng the rallways should be 1mprovcd ‘as they would
involve relatively small costs, and enhance the overall tility of the rallway network.

-They include those facilities already mentioned for reinforcing the éxisting railway

- lines, loadmg and un!oadmg facxlmes a wagon ferry and mter—lmkage fac:llmes at
- Homa Bay. - : : y o .

4)

A guideline should be prepared 10 encourage the location of farms and factories in the
arcas along the proposed lines. Especially, aggregation of large farms and enterprises
would support the railway investment, and help also small enterprises to be benefitted
by the railway. Such a deliberate and sicategic location policy would contribute to

inducing large amount of freight demand and lead eventually to Successful

establishment of a more complete raitway transport network for the Reglon.
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Attachment (B) to Chapter 8:-
- Technical Note on Future Traffic Elggmgm L

This attachment presents the technical details of the procedure for future traffic forecast.
The forecast is conducted considering shares of different modes of transport for the total
network tratfics, and differcnce in growth between areas in the Region.

1. Total Traffics

The total future traffic demand is derived directly from the forecasted economic growth of
.the Region. Table 8.A.1 shows growth ratios of volume to be transported (i.e. ratios of

volume in 2005 10 that in 1985, based on the éstimated outputs of produciion sectors. The

growth of totat freight is the weighted sum of outputs from agriculture and manufacturing
. sectors, where 0.78 and 0.22 are taken from the current mixture of freight transportation as
weights for the respective sectors (Table 8.A.4). As for passengers, traffic. volume has
been forecasted separately by each mode.

2. ‘Trafﬁc-Grdxvﬂl'by Mode

Future grﬁwthg are p:ojecl'ed for traffics by mode, i.e railway including watenway, road and
.airway, Competilion between railway and r_oad are considered, while airway traffic is

forecasted independently since people preferring airways are quite different from those

using railway and roads in the aspects of income level and trip purposes.
(1) Railways
Frei ghi and passenger traffics are assumied to be elastic with respect to total generated goods

and population respectively. Due 1o lack of data for total goods, the growth of GDP has
been used instead. '

From historical data in Table 8.A.2, the ¢lasticities of railway traffics have been found to be
1.16 for passengers and 0.63 for freight traffics. By applying these elasticities to the
growth rate of total freight and poputation (5.7% and 3.7% respectively), the growth of
railway taffics shown in Table 8.A.3 are obtained.

(2) Roads
1) Freight

Since available statistics on road transportation do not cover traffics of all major roads, road

traffics are estimated by extracting rail traffic volumes from total traffics. The growth rate,
GR, of road traffics is expressed by the following formula. : -

Gg

_ GaxAgs+ Gymx Mgs - GM x Kgs
o Tgs - K3s

(Ga X WA + GM x WMIR - Ok x SK
; SR -
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where Tgs, Kgs, Ags and Mgs are transport votume in 1985 of total fraight; raitway freight,
agricultural freight and manufacturing freights. Other notations, and daia to calcutate G are
: summa_nzéd in Table 8. A 4 and calculated value of GR is shown in Table 8 A S '

2) Passcngers

Future passengers tral‘ﬁc on road is forecasled by the product of prOJccled pOpulauOn and
traffics per population. Traffic per population has been forecasted by using its elasucnty
~with respect to per capita GDP.. The elasticity has been found o be 0.77 as is shown in
- Table 8.A.7.: All the growth rates used 1o obtain the elasticitics are based on the Report
"Study of Road User Charges and Axile Road Limits" by DANIDA 1981, wheré relévant
data for 1970—1978 are statlshcally analysed

Passen ger trat“ﬁcs on road grovss at the rate exprcssed by the followmg formula
growlh rate o growth rate of
(1 0 + ( populanon l)) (l 0+ (GDP per capua))

Then lhe_ passengcr_ut,réfﬁcs -are forecasted to grow as shown below.

: . Growlh tate (%)
Population =~ - 3.7
GDPpercapgita, _ 22
Traffic per capita o 17 (=22x0 77) |
- Passenger trafﬁc . S 546(= 1037)(1 0]7 1.0)

Thus thc growth ratio of passenger traffics bclween 1985 and 2005 is calculated to be 2. 9{)

3} Traffic on road

Rmd lrat‘ﬂc is obtamed by addmg frenght traffic and passcngcr traffic wuh weighls, 0. 639
for frclght and 0.361 for passengers, which was obtained b)- oD Survey in 1983 conducted
by MOTC. Growth ratios are smmnanzed in Tablc 8. A, 8 ' : .

(3) Airways

Growth rates for airway passengers were estimated by applymga gravity type model.
That is, the annual growth rate of passengers between an ongm and a destination is calculate
:‘as the product of annual populanon growlh rates of the origin and the deshnauon T

Consrdcrmg fulure urbamzauon of Eldorct scheduled ﬂlght service may bc neccssary “The
passengers on the hypothetical Eldoret-Nairobi line are assumed to exist potentially and
calculated from those on Kisumu-Nairobi ling in proportion to population of Kisumu and
Eldoret. The forecast airway traffic is shown in Table 8.A.10.
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3 Future Trafﬁc on Nelwork

Jl*uture lrafﬁc on nclwork is esllmatcd ﬁrst by mult1plymg growlh ratios obsamed above wnh
present network traffics and second by adjusting them considering dlfferencc in grcowlh
among areas in thc Region _ Lo

- (1) Summa:y of macro- growlh

Thc growth rallos are summanzcd in TabIe 8 AL Havmg considered clasucnly of growth
of each mode except for airways to the economlc growth, lhese ﬁgures in the tabie reﬂect a
relative compemwencss of each mode. _ P

{2) Consxdcrallon of dlffcrenua] growth

An adjustmcnt has been done to future trafﬁc forecast reﬁectmg dlfference in g-rowth rates of
populauon, agncullural outputs and manvfactured outputs. The adjustment has been done
by using the cocflicient of deviation’ (COD),whxch expresses the degree of deviation of
growlh from the Region's average. The adjusmlcnt is formulated in the following way.

Future traffics on the network (Present traffic) x (Averagc growth on the neiwoﬂc) +
: (Adjnstment term)

Adjustment term for a route betwcen origini and destmanonj
= (Future OD traffics between i and j) x(Adjustment ratio for a paLr (i j))

Adjus!:n‘lcnt'ratio for (i, j) =( (OGDI; PGDjY |, GD_I; PGD.) )_ |

~ OGDI=PGDi Wp + AGDi Wa + MGDi Wm
OGDJ=PGDj Wp + AGDj Wa + MGDj Wm'

where: PGD is pOpuIatIon growth dewatlon
AGD is agriculture growth deviation,
MGD is manufacturing growth deviation,
i and J denote origin district and destination district, and
-~ Wp, Wa, and Wm, are shares of passengers, agriculturat goods and
manufaclured goods -

Dewatnon is def’ ncd to be thc ralio betieen district's growth rano and lhe avcrage growth of

the LBDA region. Al deviation figures used to obtain the adjustment ratié are shown in
_ Tab!c 8 A.12. Actal adjustmenls are made as follows by modc
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(l) Roads

Adjustment has been madc to soad nelwork based on the future OD trafl‘ic obtmncd by
mulhplymg average road traffic growth ratio with present OD traffic, and the adjustment -
ratio, As a result, on some road networks adjustment traffic is added to or subteacted from
the trafﬁcs pl‘OjCCIC—d on average Those routes and adjustment traffic are as follows.

Rowe .- Adjusiment'l‘raffic“ '
: S n (P.C.U's/day)
(Homa Bay—Rongo) +437
Al _ _(Rongo Kisi) _ , +437
Al (Kisil-Ahero) +306 .-
Al (Ahero-Kisumup) © +271
Al (Kisumu-Kakamega) -422
Al (Kakamega-Webuye) - - 54
Bl  (Maw Summit-Kericho) -392
Bl  (Kericho-Ahero) 235
Bl .. (Kisumu-Luwanda) .. - .- .. - -158
(329 (Luanda -Siaya) ' -158
Al04 (Eldoret-Leseru) ' : +652 -
Al04 (Leseru-Webuye) +191
B2  (LeseruKitale) 1461

Southern part of Al and C20 will have h'afﬁc growlh hlgher lhan average reﬂectmg lhe
high growth of pOpulahon and production gencralmg traffic, In the same way, | teaffics on
A104 and B2 grow, reflecllng the high growth of economy in ’I‘rans Nzoia and Uasin
Gishu. Reductions from average growlh of traffics on norihiern part of Al and Bl are
caused by lower growm rates of economy in Siaya, Kisumu and Kakamega.

2) Ratlways and walerways

Since adjustment of railway traffic depends upon the aggtegate growth of areas along the
ling, the traffic growth on railway has been assumed to be the sanie as the macro level,
Then no adjustnient has been made for rail traffic. On the other hand, waterway traffic has
been adjusted considering the traffic reflecting the growth of areas along the Lake shore.
Since almost all the traffic on waterway will be between Kisumu and South Nyanza, the
adjustiment ratio for a pair of Kisumu and South Nyanza are applied for other waterway
routes.

3) Airways

Since airway traffic is projccted based on the regional growth in Kisvmu and Eldoret
districts, no adjustinent is necessary,
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Table 8.A.1  Traffic Growth in 2005

Terms . e S Ratio (2005]198(5)"'_
- Population Growth o S ST 206 " (37%) _
Passenger E ' B 320 (6.0%)
Agricultural Products : 2.64 (5.0%)
Manufactured Products 432 (6.5%)

Total Freight | . '3._0.1i (57%)

( ) Annuval growth rate

Table8.A.2 Current Railway Traffic Data to Obtain Elasticitips '

Year o ‘:Growrlh‘

Terms | : _ Rate
1979 1983 (%)

' Railﬁaji'i’és_sehgérs (xl(}3) 1.916 ‘:,2,'2_33- 448 '
Railway Freights ~ (x103tons) 4,189~ 4,528 263
Poputation - (x105) 1533 - 17.15 - 384
GDP . (x105KE) 1,462 1,647 4.16
Elasticity _ _

.. Passengers 4.48/3.84 = 1.16
-;—0.63

- Freights 2.63/4.16
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. Table 8.A.3 ' ‘Growth in Raitway Traffic .

- Terms _ _ S ~ Growth Factor .
Rﬂilﬁ;& Passen ger :
Growthrate =~ : - (%) 4%
| 'rt_i:rc;\-'.r:h'fatio O %‘%gg ) . '_'2..32'" )
Railwéj'f*‘rf'::igﬁl. o o S
Growthrate . (%) 36
Growth ratio {3 “30‘8'5 ) : 203

Table 8.A.4  Data to Obtain Road Freight Traffic Growth

Teans =~ - N Factors

Growl_h Ratio

'Agficixliu’ral ouputs Gy 2.64

Manbfécturedoiltput : -‘Gm' _ 432

Railway freight transport - Gk 2.03
Modal Share (1985) _

Road | ' St . 0.73

Railway Sk 0.27
Freight Mix (1985)

Agricultural outputs Wa 0.78

Manufactured outputs Wm 0.22

Table 8.A.5 Road Freight Traffics in 2005

R

Terms 7 Growth Eactor
Road Freight

Growth rate(%) 6.26

Growth ratio (2005/1985) o 3.37
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Table 8.A.6 - Data to Obtain Road Passenger Traffic Elasticity

Terms a " Growth Rate
GDP (£ million) | o .59%
GDP per capita (£) o - 22%
Population - I - 36%
No. of passengers (000) . 54% ¢
No. of passengers per capita - o 1.1%
Elasticity of per capita passenger

traftic to per capita GDP o 1.7%/2.2% = 0.1

Table 8.A.7 - Summary of Road Traffic Growth

Growih Ratio (2005/1985)  Growth Rates (%)

Freights X 2

Passenger - - 2%0 0 5.46

Total 3.20 . 599
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Table 8.A.8" Assuniption of the Growlh Rates © -

Kisumu-Nairobi - ' Bldoret-Nairobi
(1) Growth R'lte of Urban Populallon - c C T
in thc Ongm Clty 1985-2005% o 69% (Kisumu) 7.4% (Eidorer)
(2) Growth Rite of Urban Populauon o o . | - ‘
in the Desttnanon City 1985-2005+* | 6.0% (Nairobi) -  6.0% (Nairobi)
(3) Growth Rate of Airway Passenger Trafhc o . o
OHx@ "13.3% "13.8%

Notes: # .Assumlng lhe following popu!atlon growth

Urban Popu!anon* (000) C_rt)wth

Lo 19850 1995 2005 Rate
Kisumu . 2119 4014 8066  6.9%

Eldoret 61 1354 2867  7.4%

** ijccted Growth Rate in Kenya : _
(Sourcc "Population and Development i in Kcnya" by S. H Ominde

P.62 Table 8. 8 Bascd upon the forecast by Ministry of Finance and
Planning.) <

i iAi)p]icaiion ofa Grairi [y Type modet was sﬁlip0$cd.
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Table 8.A.9  Forecasted Passengers for Regular Flights
(Unit: 1000)

Lines - Year _ Growth
LAnes 1985 1995 2005 = Rake
Kisumu-Nairobi 21 1 o 130%

" Eldotet-Naicobi (6.7 24 85 13.5%

Note: * Estimated potential demand for regular l'hgh! I

Table 8.A.10  Summary of Traffics Growth by Mode |

Mod o Growth Growth Rates
¢ (2005/1985) Ratio (%)
Road o 337 6.3
Rail (Pax) 232 43
| (Freighy 203 36
Waterway  (Pax) 271 41
 (Freight) 238 34 .
Airway Kisumu-Nairobi 121 133 .
Etdoret-Nairobi . 132 138
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Table 8.A.11  Growth Deviation to Obtain Adjustment Ratio

District ¥] T2 ¥3 ¥4
Kisii 1.03-° 086" 298 1.37
Kisumu 1.03 - 0.86 0.83 091
Siaya 091 - 096 0.93 094
South Nyanza | 094. 109 - 3.04 145
Bumgoma '1.02 . 114 071 . 100
Busia 1.09 1.05 2.36 1.34
Kakamega 092 0.96 0.87 0.93
Kericho .97 - 1.16 = 0.84 1.05
Nakuru 0.33 1.00 0.34 0.80
Narok 1.10 1.55 1.00 1.27
Trans Nzoia =~ 1.14 1.09 0.86 1.06
Uasin Gishu 120 - 0.99 0.85 1.04
Elkweyo Marakwel - 083 - 1.00 0.67 0.92
Nandi : ' 1.06 1.20 0.91 1.09
West Pokot . 0.83 - 1.00 0.58 0.85
‘West*s . 1.00 1.00 1.00 1.00
Bast _ ' 1.00 1.00 1.00 1.00
South - 1.00 1.00 1.00 1.00

Average Growth Ratio (L.B. area) 2.06 2.64 3.417 -

Notes: *1  Population deviation and used for concentration traffics.
- %2 Agricultural product deviation,
*3  Manufactared product deviation.

*4  Correct traffics with weight 0.36 for population,
0.43 agricultural products and 0,21 for manufactured
products.

*5  Growth ratio for outer area are assu med to be the same as
 the LB, area average.
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CIIAPTER 9 ENERGY

“This chapter presents the rese: :ts of sector study of lhe cncrgy sector, carried out as a part of
the Integraled Regional DcveIOpment ‘Master Plan study for the LBDA region. This sector
study has been based primarily on exlslmg data and study reports, but some additional data

_collection was also conducted as well as mtemcws wuh of ﬁc;als of the Central Govemment
and dxstncla and others -

in Sectlon 9.1; cxlsllng dcvelopmcnt condulons of the energy séctor are descnbed covenng
National and regional energy consnmption and su pply, energy pohcy and on-going activities
- for cnergy developmcm and conservation.: Prospects of demand and supply for energy are
examined in Section 9.2, covering all the potential sources of energy. Section 9.3 presents
the enecgy deve!opment plan, mcludmg objectwe and basic strategy, projects and other
related nmeasures.






" Chagter 9ENERGY

e Comteis
9 l Pfesent Sltuatl()n ':‘,'"‘.‘ff“';".‘-";“."".".‘.‘.; """" .".---'-P;-%:--F_-'-_--":~"'-"°-.‘--'..""; 9']
- 9.1.1 Current status of déand and Supply -------s-s----ssmerreslstionionsaanns Q7 00
(1) Kcnya -_;___-._---.‘_‘.—.'-f._._..-.,.._._i--_.----.-_----_-__--._3_._;_;___;:--_-i-f-f'-;;_._-_ 9-1
() LBDA region s ieissnientediadateniniasiie e L 9020
-9.1.2 Energy policy in Kenya --'-'-,_'-L-'_-"-.-"-a_;-_-‘-'--'-7-—_~-"-'--'-_-'-'_—‘;"-_--1---'----,~a-;:4¢;:-----, 9-4
~ (1) National energy policy ----:-- R T EAEIICTL " M
_(2) Regional energy pohcy and measures "“:-f-'"_.';-‘::“‘:"‘:"""‘"'Tj’."""' ----- 9-8 .
9.2 Futire PrOSPECIS &2« se2mmrslumaamenim it acsin dio s et gecmsia e iones 2900
© 9.2.1 Alteraative fonns ofencrgy R 9-9
. (1) Petroleum “";“'""_.“_-_"_--_“‘"“'"_'.",“:"'"',""""""‘";"":;“7_""'“'.':""""'“}" 9‘9 L
L e S B SE T AR SETL ¥ ()
(3) Etmmcny ------- :-_?--'--‘.‘:--.-‘_-“_'r"_""“.:'f“:-.-i“.“'“,-:-_".--:‘ """" Aininkeh g ' '““.:'.'_—9__"11
'(4) Wooduel - 913
- (5) Other forms of energy -- ----- '9.14
9 2‘2 Demand SUCHILE ----m-smcsrresssnneseasseeime fhm oo bes S -9
9.3 Energy Development PIaf -i--eomosefooeranieeercocns enioens el 947
- (1) Objective and basic stratcgy cerieninen st '
(2) Woodfuel programmes ’;""“"'"'"‘"-""‘_"_'."“"“"“‘_f“'":‘.‘."‘_"".'._'"- D-17.
(3) Measures for other forms of energy Smesimeie et §220)
References --------- B EReESTEIEEEREEERPRRIEEPRPESERR 1923

e



S Table 9.2

,’:: . *Tablc9 4 :;‘ lectricity C
S Table 9.5 - Blecticity
S Table 9.6

:'"‘Table9 l:_'.' i gy | mption at tl
. - Ruergy Supply by Sourc

L iTable9.3 Net Domes(l_}c Sale of Petr 0

" Table 9.7 - Proving ' Woid Supply and Demaxld

o Tabled: 9 croentag
~Table 9.10 ‘F_;

o Table 943

- Table 9.15. - Construclion af
' =;7_Table9 16
: -':-_.‘-.Tab169 18 ]
o able 9419 :':()punlal Planting-ip Sequence in KPLC System
o Tab!e 9.20
R Tab 921
EolEel Tablc 9 22
U -;_‘I‘ablc9 23
*‘Table 9.24 .- Forest Avea by Type anid by District -

. Fig
'="-’Flgure9 ‘3" Power and Energy Demand For¢cast:
o Figeds

. Tablée 9, 8--_.;-":15 e of Charcoal Consumption jn Kaka al_)lslrlct CRNE
zation of Es ( el by | Pr(wmcc and End Use ;

- Table 9.11.
“Table9.12 ]

_ : i d Forecast of _Kenya
. Table 9.14 - Consiriction and O&M cost of Theénmal Candidates
V Candldat

- Assumptions and Input Data for P
Existing and Conmitted Hydro Plans in K ‘ e
Existing and Conimitted Thermal Plants in Kenya Power Supply System B IR o

-'K.e“)'?\ Powet Supply Systcm-‘:.-i‘,ff;'.' Ll

" Optimal Plantmg-up Sequeﬁce ln KPLC Systcm based on Acrcs Dcmand ’;_; B
PI'OJE»CIIO e . i E SRR
Demand for de[uels by: Consumer Category,
Siand;ng Stocks'and, Sustainable Yields of Wood, Kenaya = o
Change in Bnérgy Demand Stnicture. belween 1985 and 2005 Kenya

;- ;'Table 9 25 Delwemd Househotd Energy Cost Nasrobl

N Ptolected Demand for Perrole
- Présomed Load Durancm Curve

" Figure 9. 4+ Peak Power and Energy Balances in KPLC Po»ser Sup Ijﬁng Syslem LT
::,;,,_Dlslnbunon of Fores! A:cas and Potennal Plamatlon Areas Idennﬁcd in the SRR
'-;?;';‘Region SR R e e ] L :




9.1  Present Situation
9.1.1 Current status of demand and supply
(1) Kenya

nsumption

Total consuinption of energy at the end-use in Kenya was 5,661 thousand TOE (TOE: tons
of oil equivalent; approximately 42 million Joule) in 1980 (Table 9.1). Household sector
was the largest energy consumer in Kenya, accounting for 58% of the total consumption.
The second targest consumer was industrial sector (15% share), followed by transportation
sector (11%), agricultural sector (10%) and commercial sector (5%).

Woodfuel has been playing a major role in energy supply in Kenya. Of the total primary
energy supply of 7.83 million TOE in 1985, woodfuel contributed about 5.16 miltion TOE
or about 66% (Table 9.2). Allter conversion, the woodfuel supply becomes 4.11 million
TOE, meeting about 73% of the consumption with 3.49 million TOE of fuelwood and 0.62
million TOE of charcoal.

Petroleum products were the second largest supplier of energy, providing £.96 million TOE
in 1985 or about 31% of the total supply after conversion. Electricity accounted only for
3.4% of the total energy supply after conversion. "Non-Commercial” energies including
fuelwood, charcoal and crop residues provided about 72% of the total consumption in 1985,
while "Commercial" energies including petroleum products, industriat wood and electricity
accounted for a minor part of the total.

Consumption of petroleum products shown in Table 9.3 is the largest in transportation
sector, including road transport (38%), aviation (17%), marine (11%) and rail wransport
(3%). The decrease in petroleum consumption for power generation is attributed to the
efforts to expand supply by hydro and geothermal generation as shown in Table 9.4. The
stagnated consumption of petrolevm products by the industrial and commercial sector is
parily due to generally stagnant cconomy in early 1980's but chiefly attributable to more
intensive use of electric energy by this sector.

Consumption of electricity grew from 1,663 GWh in 1981 to 2,014 GWh in 1985,
representing an increase of 20% over the five year-period. Large commercial and industrial
sector continued to be the major consumer, using 65% of the total. Domestic and small
commercial sector, the second largest, accounted for 27% of the total consumption in 1985,
The other two groups of users are off-peak and street lighting (Table 9.5).

Supply

The Ministry of Energy and Regional Development estimated that 23.4 million tons of wood
were supplied for fuelwood and charcoal in 1985. The annual forest yield, however, is
estimated 1o amount only to around 13 million tons (estimates vary among different
sources). Thus, there is already a very large degree of forest "mining” in progress.
Keaya's wood resources are being depleted at a rate which varies between four times
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regcnerauon in hngh populalron densrty areas and about two times in olher areas. The
Ministcy exp?alns that this is due to combined effects of unprecedented growth in popu!aﬂon
and low conversion and end-use efficiency, coupled with the absence of policy intervention
to sustain a balance betw een demand and supply '

Kenya has no oil producuon and 1mp0ns crude ml and petroleum producls from Middte
East countries. In 1984 around 70% of petroleum products refined in Kenya Qil Refinery's
facilities at Moinbasa are distributed domestically and the balance is exported to
nelghbounng countries. Major part of white producis including motor spirit, |llurmnaung
,kerosme, jet fuel and automotive gas oil is transported from Mombasa to Nalrobr through a
pipeline COmpleted in 1978, and from there, excluding deliveries to Central area, transported
1o Westera part of Kenya by railways and to nelghbounng countries by tank trucks. ‘The
- refinery system in Kenya do¢s not have the capability of transformmg the heaviest
components of the crude oil into the lighter fractions so that the output mix does not match
the domestic demand for different types of petroleum products, Those pomons of producis
not used domesueally are therefore exPorled although the amount of cxports is decreasing
in recem yeara, _ S . .

The avarlabrmy of ctccmcrly in Kenya is generally lmuted to the niore densely populated
narfow arca across the southern part of the country from Mombasa through Nairobi to
hrswnu, and along the coast. Other areas are not served with electricity due to scaitered

pulatron except a few population centres served by mdependent plants. The total installed
capacrty of all the power plants in Kenya was 572 MW at the end of 1985. The composition
was 64% of hydro, 28% of fossit fuel and 8% geothermal (Table 9.6). All hydropower
piants except some small ones are concentrated on the Tana River, Oil fired power plants
are located at Mombasa. Geothennal power plant at Olkaria started its operation in 1981 and
- has expanded to 45 MW, Addmona]iy, clectricity has been rmported from Uganda at
30MW.

(2)  LBDA zegwn

Although no spec;ﬁc figures have been found for the L BDA regton except for elecmcuy,
both the ratio of household consumption and that of woodfuel consumption in the total
energy consuniption are supposed to be higher than those of the whole country, considering
locations of energy resources as well as income level in the Region.

Domestic sector

I uelwood is the ma_;or fOI‘l'rl of energy used for cookmg in rural househo!ds The most
common device used for cooking with fuelwood is the traditional three-stone hearih or the
clay furnace. Such fuelwood as splitwood, thick branches, twigs, bark, elc. in addillon to
crop residues and charcoal are used by mral households. T

Looking at smallholders fuelwood su pplres in parucular, it should be emphasrzed that toan
ever-increasing extent, farmland in ‘Kenya is pnvatcly owned. A family's supply of
domestic energy conies from its own farm and those in the immediate nei ighbourhood.. Not
much land is left for commercial fuellots . In Kisii district for instance, fuelwood from
: nerghbourmg farms is erther bought or collected free, whereas spl;t wood has to be bought



and twigs are collected free. Fhe sale of tres for fuelwood however, has appearcd to bc a
more or less spcc;ahw:l acnvny at leasl to date. - ‘

"Tablc 9 'I shows that the lugh populanon densuy provinces mcludmg Nyanza and Western
have already entered the process of cutting woodstocks. In each of provinces, over half of
the wood 113 supphed from exlstm g stocks mstead of suslamable yxeld

'Accordmg lo a survey made by the Bel_;er Insnlute of Swedcn for KWDP (Kcnya Woodfuel'
.Developnient Programing), 16% of Kakamega district experiences a shortfall of miore than
-60% of needs (assuming a requirement of 1 m3 per capita), and only 42% of the district has
a surplus: In the densely populated areas of the southem pari, shortages of 60% of needs or
more are experienced in over S0% of the areas. There are a number of indications that thc
shortage of fuelwood is becoming more serious in Kisii district, aocordmg to another sutvey
made by the Institute. One of such indications is that fuelwood is no longer a free good
which can be just collected, as mentioned above. The survey concludes that the most
lmportant factors which have led to this situation are as I‘ollows '

(@)  the avallabnhty of na:ural woody vegctauon is rapidly decreasing as a result of the
subdivision of fa:ms and mtcnssﬁcauon of land use, and '

(b) most trees are planted for purposcs other than for use as fuelwood i.e. mamly
building and umber S = .

Char-.,oal is lhe main type of woodfuel used in metal stove ("J:ko“) by urban households I
is mainly because charcoal can bear transportation whereas wood cannot, and it can be
handled more easily, Consumpllon of chatcoal in Kakamega district, for instance, is
estimated to be 166,000 tons in 1985, based on the consumption of 128.2 kg pef annum
(sce Tablc 9.8) and 1.3 million poputation .

The bulk of charcoal is produced in the traditional earth klln with average conversion
efficiency of 12% by weight. It is not produced from sustained yield plantations, but
typically from isolated trees and shrubs on range and bushland collected and processed by
rural households wanting to earn an off-farm income. Charceal production usually takes
place within a few kilometre radius of the national road network to facilitate its
transporlatlon to consumers,

In addmon to supplymg consuners in respectwe province with charcoal, some of provinces
are exporung itoutside. Wester and Rift Valley are charcoal exporters to Kisumu, and Rift
Valiey is also supp!ym g Nairobi with charcoal. :

In urban households. two of pe:roleum pro-ducls e. g kerosme and LPG, are also used for
cooking, and electricity is used for cooking as well as refrigeration and water and space
heating by high income users. Table 9.9 shows the percentage use by province, of major
houschold fuels in the major end uses, although they might be a little out-of-date fi igures.
The perccmages of kerosine used for cooking are not so high in Nyanza Western and Rift
Valley as in Coast and Central, :



As can be seen in the tablo, kerosine is used mamly for lighting in Kenya except in Nairobi.

Almost all rural households ia Kisit district, for instance, use kerosine instead of fuetwood,

the traditional fuel for lighting. Inexpensive and locally made kerosine lamps are usually

used, while some families own more oxpenswe kerosme lanterns. Korosmo is avallablo in
_rural market shops - :

In urban areas, electricity is used for lighting. Household electrification ratio, however, is

“estimated only at 1.5% in Western Supply Region comparocl with 11.3% of Coast and 6.8%
of Nairobi in 1983 (Table 9.10). Consumiplion of electricity in the Region accounts for only
one-¢ighth of the whole country, where the share of domestic and small commercial sector
is 19.2% in 1983, much less than that of the whole country (28.6%) (Table 9.11).

Other sect

Only very limited data and mformation are avallable for cne:gy suuauons in other sectors
than household in the LBDA region.

Fuclwood is used in brick making, pottery and jaggery manufacturing at the rural informal
industrial level. It is also used in tea drying, tobacco curing and sugar refining at the level
of large industry. Some of industrial plants were using charcoal which were provided by
East African Tanning Extract Co. Ltd. (EATEC). EATEC was producmg mainly for
industrial use at brick-made kiln near Etdoret, but stopped its operation in May,1986. Itis
explained by EATEC that the government-regulated price of charcoal (Kshs.24 per sack)
had been too low to cover its production cost, and because EATEC found a new outlet for
wood which otherwise is to bo used for material for charcoal. :

9.1.2 Energy policy
(I)  National enérgy policy .
Primary strategi §§
The bosu: directions of energy pohcy in Kenya Vcan be oununanzod as follows |
1) to increase the production of woodfuel and the ef ﬁmency of its uuhzauon, and
‘2) 1o promote the oonscrvahon of energy, espemally pelroleu m. |
In order to ensure that adequate supplles of energy are madc in line wnh né!looal
development needs, efficiently and at reasonab!e costs, the energy pohcy will havo to be
extended along these two duecuons s _ :
As mentioned abch, woodfucl has bccn, and wﬂl bc a major supphar ofcnergy in Kenya.

Therefore, securing its stable supply should be one of the most imporlant anms in energy
policy. NEP emphasizes the 1mponance as follows: ;
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. 'The traditional sector is dominated by a single source of energy, woodfuel, which
~accounts for 95% of the total. ‘Woodfue); untike 0il, does not aftect ditectly on the
balance of payments and growth strategy, but indirectly through, for éxample, soil
¢rosion leading to falling agricultural output, adversely affecting national development
objectives, such as the alleviation of povcny, lhe provrslon of basic needs
: pmservauon of the envrronmem etc, fin -

On lhe olher hand pctmleum is p}aymg a major role in [he modem sector™ and is 1mporled
by spendin ga large pornon of forergn currencies. NEP also state.s as follr)ws _

'_The modcrn sector is dommawd b)' petroleum whlch catcrs for aboul 83% of its
- énergy needs, 12% from electricity, 4% from coal and 0.27% from ethanol. Stringent
efforts are being made to reduce the modern sector’s dependence on imported oil
through increased eleciricity from indigenous hydro and geothermal, coal imports, and
- conservation. The importance of all these measures cannot be over-stated particularly
when one realises that in 1983, 42% of the country’s foreign exchange earnings nét of

- oil cxports was spent in procuring petroleum as againsl'an 'average of 1% in 1973,

Consrdenng how to sccure the stablc supply of fuel NEP proposes to "increase wood
production under both on-farm and plamanons systems and also increase efficiency of

woodfuel utilization at the level of conversion and end use”. And electricity is regarded as
the "most promising partial substitute for oil." Additionally, substitutes for both wood and
petroleum are proposed to be sought in energy sources such as wind, solar,: biogas,
producer gas and power alcohol, although it is added that a Iong -term approach should be
- adopted toward their introduction.

In the undersianding of NEP, lhe gro'Wlh of national income in Kenya is not at an adeguate

level to finance entirely by itself a transition from wood energy to petroleum and electricity
~and satisfy other development goals as well. Coopcranon with foreign countries whrch
“have sufficient experiences for tiding over the transition must be very cnncal

Mcasurcs for woodfuel

With regard to lhe expansron of wcbdfuel supply, three kmds of forcstry programmes are
proposed by SP1. The first one is agroforestry, the system of intercropping traditional
crops with trées, which farmers will be encouraged to practice. The species of trees selected
are typically those which fix nitrogen and thus reduce fertilizer requirements, are fast
growing, allow sunlight to pass freely through foliage, and help to retain soil moisture.
Agroforestry will not conflict with food and export crop expansmn because intercropping
wnh appropnate trees does not reduce crop yrelds

'i‘he sec(md one is rcafforeslauon in all rcgrons of the counlry whrch will add to wood
supply while simultaneously protecting the environment. In medium to hrgh—potemral areas,
new and replanted forests will protect watersheds and preveat soil erosion. In arid and
semi-arid areas, new forests and species will also increase the water carrying capacrty of
land and help preven: dclcnorauon of the environment.



The third one is woodfuel plantations in reasonably close proximity to urban ceatres.
Charcoal demand can be met on a sustainable basis only with the establishment of efficient

woodfuél plantations. These plantations will have to utilize low and medium- potentlal fand
to avoid confiict with agncultura! growth targets - : :

On the othcr hand a cnucal review of present \\ood produclton méthods, an intensification
of efforts to select suitable tree species, commercial p!antatton systems, and other related
MEasures are proposed by NEP for enhancmg wood supp]y :

A demand man'tgcmcnt poticy should be coupled wnh the \wood supply expansion pohcy
Policy intervention at the demand level prop0scd by NEP is to pOsnwely effect end-use,
conversion, pricing and marketing of woodfuel. .

Fuelwood is traditi_onally burnt in three-stone hearth with an average efficiency of 8% at
raral household level. The bulk of charcoal is produced in traditional earth kilns with an
-average efficiency of 12% (1 to 8.5) by weight, which means 24% on calorific basis. The
urban charcoal stove, "Jiko", is mainly used for cooking having an average efficiency of
20%. Introducing more efficieat types of stove for fuelwood charcoal producing kiln and
charcoal stovo’ will contribute to conserving woodluel 1o a great 'cXtont

In addmon altcrnatwes (0] woodfuel such as b1ogas and agncultura!ﬁndusmal residues
(coffee husk, rice husk, sawdust, etc.) are proposed by NEP to be used directly or in the
form of briquettes. The Sessionat Paper No. 1 of 1986 also states altemnative means to nicet
the demand for charcoal, including the use of charcoal based on waste from coffee, maize
and sugar, as well as the substitution of other forms of energy, which will be evatuated and
proposed by the Ministry of Energy and Regional Development

According to NEP, the main opportunities for marketing and pricing intervention exist for
charcoal, used by urban households because rural houscholds are encouraged to practice
agroforestry for self-sufficiency under the government's policy.  Following meéasures are
proposed for marketing and pricing.

1) Toensure that prices reflect the true cost of production (measured by
-commercial plantation production cost) as well as grade and quahty.
2) . To encourage the formation of charcoal oooperauvos, '
3) To encourage producers to pack charcoal in a more appropriate manner to better -
- protect it from pulverization during fransportation and handling; and
4) To encourage wholésalers to prepack charcoal indifferent size of packs
according to weight' reqmrements of difl fercnt kinds of con ASURICS.

As these measures are proposed, the Govcmmcm s intention is expressed to avo:d a shtft
. ftom ch arcoal to kerosi sine.

' Actwmes for tree olantm g and woodfucl ¢on servauon

Tree plannng aclivitics outsxde tho gazetted forest reserves in Kenya began in 197 1 when thc
Forest Department of the Ministry of Environment and Natural Resources launched the
Rurat Afforestation Extension Scheme (RAES). The major objectives of this scheme were
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first to create awareness of the need to plant trées on pm)ate lands. and secondly to provide

technical services, including establishmént of tree nurseries at the dtsmct level. As of 1982,
. the scheme has a total of 145 trée nmsenes wuh a producuon capacny of 0ver 60 mllhon
i seed]mgs a year. : : .

A sccond amlestone was the cstabhshment of the Mm:stry of Fnergy in 1979 to oversee the
dévelopment and conservation of energy in the country. As a part of i1s activilies, the
Ministry initiated agroforestry and woodfuel development programmes. These include the

“Kenya Rencwable: Energy Developmeat Project (KREDP) and the Kenya WOOdfucl

: Dcvelopmcnt Project (KWDP). Another 1mp0rtant factor was the 1980 Presidential decree
requiring every chief to'establish a teee nursery in his location. As a result of this decree,
300 chief's nurseries had been established by 1984. The decree ‘also prompted many
District Dcvelopment Comnﬂtlccs to initiate trée nurséries in vanous locauons '

Two other recent developmcms of interest are the formatton in 1981 of the Permanent
Presidential Commission on Soil Conservation and Afforestation and the seumg up of the
Presidential Tree Fund in 1985. The former has been successful in creating awareness of
the need for tree planting for environmental conservation purposes, while the latter is
expecied to provide facilitics for tree planting at the grassroots level.

Most of tree planting activilies are under the Ministries of Environment and Natural
Resources, Energy and Regional Development, Agriculture and Livestock Developmcnt
As a part of the Government's strategy to enhance tree planting, various international
agencies have been invited to assist specific programmes, either through direct funding or
through technical assistance. Those who have responded positively include: the World
Bank, BEEC, United Kingdom, West Germany, Norway, United States, Netherlands and
UNESCO. Japan staried its technical cooperation in 1986. According to a KREDP's
brochure, projects operatmg independently of the Government machinery are relatively free
of loglstlc constraints and do not 'depend on the limited skilled staff of the government
lmmsmcs : :

The earllesl tece plamlng aclivities were through NGO‘s (Non Governmental
Organizations), long before the Government started taking an aclive part. Since 1980, many
more NGQO's have become aclwely involved in tree planting for energy and soit and water
conservation. The NGO's activities in these areas include schools, colleges, self-help
conumunity groups, the scout movement, church organizations and other special interest
groups. NGO's are in a pasticularly strategic posmon 10 make a s1gml" icant impact in tree
planting in Kenya. Nearly 80% of active nurseries in the country in 1984 is said acivally to
be maintained by NGO's.. In 1982, KENGO (th¢ Kenya Energy Non Governmental
OIgamzanons Assoc:lauon) was fonned as an umbrella organization.

Wt}odfuel conservauon technologles are rclatlvely new in Kenya havmg gamed attention
since around 1980. The major performers in this field are KREDP, KENGO, UNICEF and
the Special Encrgy Programme (SEP) of West Germany. ‘Activities have gentred around the
design, fabrication and testing of improved devices for buming wood and cliarcoal. ' Ose of
the success storics in woodfuel conservation is the Kenya Ceramic Jiko, a traditional metal
stove lined with fired potiery. This device is 30-50% more cfficient than traditional stoves.
Another model at an advanced stage of development is the Kuni-Mbili ﬁrewood cookstove.
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Main foreign-related projects or programimes involved in tree planting and conservation of
woodfuel are as follows. .One is called KREDP, which was orlgmally funded paxtly by the
_Umted States Agency for International De,vc!opment (USAID) Since ts initiation in 1981 it
has been responsible for setting up six agroforestry/energy centres in various ecologicat
zones of the country (coast, arid and semi-arid, upland savanna, central highlands, western
highlands and Lake basin). The centres for the Lake basin are in Kisii and at Bukura
Kakamega , : - :

‘KWDP is anothcr pro_;cct for promotm g trec-plantm g for muluplc purposes On thc bams of

a grant from the Dutch Government, KWDP began operations in late 1983 by esiablishing a
district level pr0ject in Kakarsega, which has a high population density and small average
farms, resulting in very heavy pressure on the land for food and woodfuel. In 1985,
KWDP extended its activities to Kisii (with support of the Netherlands) as well as to
Muranga (with support of the Swedish International Development Authonty)

'The Spec;al lf.ﬂc:gy Programme (SEP) in Kenya was 1mt1ated by G‘I‘Z (the German Agency

for Techmcal Cooperatton) with the objective of improving the encrgy situation in rural
areas by promoting the utilization of renewable eénergy resources. -In the LBDA region,
" biogas projects have been implemented in Kakamega and Kisii, and projects on improved
stove and tree planting in Kisii.

The Japan Internattonal Cooperallon Agency (JICA) has started a pxo;ect at K:tut and
Muguga. The objectwe of the project is to train personnel from both Governmenital and
non-governmental organizations on tree nursery technology, with a view to enhancin g trec
planting efforts in the country. :

(2)  Regional energy poh_cy and measures
LBDA has set the following objective for cnérgy sector (Dcvelobmént Plan 1983-88)

1) To develop hydropower as a top priority 1o enhance the overa!l objecuvcs 0!‘ the
Authority; : :
2) - To promote rural electnﬁcatzon and -
3) To redirect energy demand from oostly 0|l to rencwable sources of encrgy.

th these ob;ectwes, several measures have: been emphasued Flrst the followmg
hydropower prajects have been enumerated for carly implementation: viz. Sondu/Miriu,
Webuye Falls, Teremi and Mau Forest. Sécond, rural electiification has been promoted in
every dlslr_l_Cl, although it suffers from the lack of finance in most districts. Third, every
effort is to be made to identify and develop alternative sources of energy, Including wind,
solar, biogas and woodfuel, Fourth, alcohol production from biomass and afforestation for
woodfuel are underway for increasing renewable energy supply in the Region. -Thé
distillery owned by Agro-Chemical and Food Company (ACFC) is producing ethanol from
molasses, a by-product of sugar mills. The distiilery'is located at Muhoréni, and the
product is transported to Nairobi o be blended with gasoline at the ratio of 1 to 9.
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: 9 2 Fulum ProSPCC‘S
: 9 2. 1 Altemalwe forms of energ;
(1) Petroleum

Thc Nauonal demand for pelroicu n producls t0 lhe year 2000 has been pro;@(:led by NEP as
“showrni in Table 9.12.- The overall growth rate is | 8% per annum on average, but
- differential growth rates are expected, reflecting governmieni policies fot subsmulf()n and

conservation. The growth in gasoline demand has been projected at 1.0% per annuim, and

the demand for fuel oil at 2.1%.

The regional demand for petroleum products would grow more or less tn line with the
national demand, but ther¢ are some factors unique to the Region which may affccl the
demand. One is the possible internationalization of Kisuru airport in'a: long run, which
would very much increase the demand for jet kerosene. Another is the expansion of power
alcohol production as a result of increased sugar production envisaged by this Master Plan.
However, up to 2000 or so, the total demand for petrolcum products in the Regnon will
grow more or less at 2.0% per annum.

Supply -

Of the petroleum products produced at the refinery in Mombasa, white petroleum products
are transported by pipeline to Nairobi, while other products by rail and road. Further
transport from Nairobi to inland regtons as welt as to nelghbonrmg countrics is primarily by
road and partly by rall L :

-The transport of petroleum products to the Region by road ¢ontributes 1o the number of road
accidents as well as traffic jams in some sections as the roads to the Region pass through
mountainous areas. It also causes rapid deterioration of roads.” The transportation by rail
suffers from inadequacy of locomotives and tankers. In order to meet the increase in
demand for petroleum products, these transportation problems have to be Overcome or

-alleviated. Options include the improvement of roads with dualing and provision of
climbing lanes, the reinforcement of railway transport system, the extension of oil pipeline,
and any combination thereof.

il pipeting
“The idea of cxzcndin'g':hc oil pipeline to the western Kenya and further to Uganda has been
recurring ang recently drawn renewed aitention.. However, about 60% of the petroleum
products transported o the western - Kenya is further lransportcd to the neighbouring

couniries so that the extension cannot be easily justified wuhout considering thc export
demand. This point may be ﬂluslraled below,

Figure 9.1 shm’.vs the expecie_d demand for pctr‘oléum products which may be transported to
the western part of Kenya by the extension of pipeline.  The growth rate of 2.0% per annum
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has been assumed for both domestic and export dernand. For the purpose of analysis, the
breakeven point where the pipeline ¢xtension becomes viable is taken to be 4,000
tons/kmfyear, based on the performance of the exlslmg p)p{:lmc between Mombasa and
Nairobi. :

Applying the breakeven point to different sections of proposed extension, the following may
“be concluded. Up to Londiani, the extension is justified with the present level of demand

without the export demand. The extension from Londiani to Eldoret cannot be justificd until

2000 without the export demand. The extension from Londiani to Kisumu cannot be
Jusnﬁcd even in 2000 without the export demand, but may become viable by 1995 if the
' exporl demand is taken into account. The further extension to Malaba would have to wait
“until 2000 or later. : : : :

Q&mﬂp&sﬁe&t

As examined above bya sinﬂpie analysis, the extension of oil pipetine as a whole ﬁlay not be
Jusllﬁed until 2000 or a few years later. The justlﬁcatwn depends more on the export
_demand . _

The 1mpr0vemenl of roads walh dualmg and provision of cllmbmg lanes would allewaic lhc
transporiation problems associated with oil transport, but the capacity of roads would still be
limited so that other modes of transport will continue to be required. For the railway
transport system to serve for this supplementary function, the current constraints of
locomotives and tankers have to be overcome,

A'céo.rd'm.g to the sector study of transportatiori the reinfofcement of Kisumu - Nakuru fine
would become necessary before 2000 (Chapter 8, Sector Report). - The reinforcement then
should take account of possible i increase in transport capacnty for petroleam products

"The ;nternanonah'zanon of Kisumu a:rpqrt is another major factor whlch would introduce a

structural change in the demand for petroleum products. Although this is expected to occur
only around 2000, the justification of alternative modes of oil transport would be affected by
this change. The éxpansion of power alcohol production, on the other hand, would not
much affect such jusliﬁcalion' as the demand for gasoline, with which the power alcohol is
-mnxed is a small portion of the total demand for petroleum products and expected to grow at
much Iower rate than the overall growth of petroleum products. ‘

A final decision on means. of supply expanswn to meet increase in demand should be made
after a comprehensive study is conducted to compare the alternative modes of transpost for
petroleum products, including alternative routes and orders of oil pipeline extension,
combinations of pipeline exténsion and waterway transport, the reinforcement of railway
transport system and combination of these with the improvem¢nt of roads.  This siudy
should be conducted soon af ter the siudy of petroleum demand in Uganda in concluded.

@) Coal

Coal in general is an alternative to oil, being price competitive. Coal in the conintry has
limited use including the recent conversion from oil at cement factories, and will continue to
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~be that way for short to medium term. “This is because w1despread use of coal mould
require the establishment of extensive infrastructure such as handting and storage facilitles at
ports, conversion of end-use devices and marketmg facllmes It would also involve
negatwe enwfonmental prob!ems : :

: PIOSpect for coal n thc Reglon is even more meager The transport of coal from the
-importing port would not only be constrained by the capacnty of railways as méntioned
- above but also make the costs prohlbmvely high. Only positive prospect may bé presented
by a discovery of good quahly coal in nelghbourmg countries, which thea may be
transported in bulk by using the Lake transport system which should be’ established in a
long run. However, no definite plan can be drawn on such a conjecture,

(3) Electricity
A recent sludy to forecast e!ecmc powel‘ demand was carried out by JICA lhrough the
Sondu River Multipurpose Development Project for the entire nation and wéstern region of

Kenya Another study with the title of National Power Development Plan of Kenya to
revxew fmure demand growth hasj ]ust been completed by Acres Imemahonal Canada

: These forecasts for the emlre nation are compared as shown in Tab!e 9.13 and Flgure 9 2;
giving the higher growth of power demand to Acres estimate. In the ] ICA estimate, power
demand by the year 1990 grows at a rate of 4.7 percent per annum on an average, ranging
from 4.3 to 5.5 percent per annum reﬂectmg recent slow-moving economy, while the

. growth rate of 6 percent per annum will be a:!amed in 1991 onward

On the other hand Acres estimates thal a growlh rate of 5.9 percent per annum on'an
average will be altained by 1990, while the estimate after 1991 onward is adjusted to 5.3
percent per annum from 6.0 percent per annum generally accepted in the past forecasts as
the annual growth rate of medium term . Load factors appiied herein isa constant of 0.69
for JICA esllmale but is varied from (] 67 to O 65 for Acres estimate. :

Power and energy demands in the western reglon of Kcnya are also projecled by J ICA and
Acres and summarized as follows

: Load ° Generation  Load Geneéralion
Year | (MW) _ (wayr) o (MW)Y: (GWhyr)
1983 . : 41 : 253 S Lo
-1993 - 78 - 479 13- 471 -
2000 129 - ?90 - .170- 781

Note:. 1. Acres forecasl fornet converted to lhe sent- out basis -
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A quite close consistency is obscrved in the energy projections by JICA and Acres, while a
higher power demand is pro;ected by Acrcs. mainly duc to the dlffcrence in value taken on
the load factor. S : oo . ,

Therc is a tendency that the load factor in any power system moves from a small value to a
larger one, as the system becomes large or the day-time power peak becomes greater than
the night-time peak. Since the night-time p'ower demand is dominant and still appears as the
‘peak in the western regton of Kenya, it is prudent to assume a smallér value for a load
factor, Therefore, it is expected that power demand will reach the levet of- 170\4\\’ by the
end of year 2000, followmg the Acres pm_;ecuon

Supply

Power demand in the nation was projected to increase from 355MW in 1985 to the level of
800 MWV in the year 2000 as discussed above, while the energy demand grows from 2,100
GWh/yr in 1985 to 4,900 GWh/yr in 2000. To meet the growing power and energy
demands, a power supply plan has to be drawn considering the mobilization of indigenouns
ICSOUICes, hydm and geothemlal energy, and savings of lmpoﬁed fossil fucls

A few . water rcsourccs pro_;ecls such as the Sondu/Mmu Magwagwa and Nandi Forcst
projects, which arc identified by this Master Plan to be promising for the development as
hydropower projects, are conceived as candidates for sharing parts of growing future power
‘demand. In fact, the Sondw/Miriu and Magwagwa are recomménded in the récent feas:bihly
.sludy of the Sondu River Multipurpose Development Project as the hydropower projects to
come in the power supply system by 1992 and 1996, respectively. The installation tliming
of Sondw/Miriu and Magwagwa is re-examined here as well as the Nandi Forest, taking into
account the conditions changed after the completion of the Sondu study such as decreases in
oil price, new commission of a gas turbine (30MW) and others.

An opnmal power supply p]an is defined above all as lhe least cost sequence out of
numerous combinations of plants to be added to the power supply system in coming 20
years, in order to meet increasing power and energy requlremcnts Since the power supply
system in Kenya is already linked as one 'system, the analysis is based on the total power
and energy demand in the nation. JICA estimates are basically applied as the power and
energy requirements, but the study will extend to the case applying the Acres estimates. The
load duration curve assumed for the sludy is showa in Plgurc 9.3.

Besides the Sondu/Miriu, Magwagwa and Nandi Forest as mentioned above, several types
of plants are considezed as the candidates to be newly added to the power supply system,
Table 9.14 shows the list of thennat candidates except for geothernizl, and Table 9.15 gives
hydro candidates, where each plant scale is estimated based on site identification. ~ Projects
under construction or committed are added to the power supply system on the appointed
commission date with priority: Klpevu gas turbine (30MW) in 1987, Kiambere.(44MW} in
1988 and Turkwell (106MW) in early 1991, Tables 9.16 and 9.17 list all the under-
construction and committed plants as well as existmg ones, Other assumpnons madc and
dala used for the study are summar:zed in Table 9. 18 -
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Applying a discount rate of 10 percent and dynamic progranumng asan analyucal tcchmque,
a least cost sequence of power planls newly added to the power supply systeny has been
searched and the results are given in Table 9.19. ‘The table shows the installation timing of
the Sondu/Mirin, Magwagwa and Nandi Forest as in 1992, 1996 and 1998, respéctwely

The powet and energy ba]zmces in thc lcasl cost scqucnce are 1llustratcd in I‘lgure 9 4.

-As a sensslmty lest lhe case appl}'lng lhe Acrcs power demand forccasl has also been
performed with no significant difference in the résults as shown in Table 9.20. -

(4) Woodiuel
i nl :m'ri |

'Woodfuel is esnmated 0 supply about 77% of total encrgy used in Kcnya For thls, the
total of about 23.4 million tons of wood was consumed in 1985, giving a per capita
consumption of about 1.2 tons per year. The national wood demand consists of over 60%
of fuelwood, about 30% wood for charcoal producuon and the rest for other purposes such
as timber,

Table 9.21 gives further breakdown of demand for woodfuel for 1985. As scen from the
table, the urban household demand for woodfuel is mostly for charcoal, while over 80% of
rural household demand is for fiiclwood. Also the houSehold demand for woodfuel
consfitutes closc to 80% of the total demand : :

Accordmg to NEP the demand for woédfuel is prolec!ed as lhc base case to grow from
23.4 million tons in 1985 to 57.3 million tons in 2005, at the rate of 4.6% per annum. A
recent study conducted by UNDP/World Bank presents another projection of woodfuel
demand growing at 3.7% per annun to reach 42.4 miltion tons by 2000 or 50.8 million tons
in 2005 if extrapolated (Energy Sector Management Assistance Programme; ESMAP,
February 1987). It also argues that the demand can be suppressed by as much as 20% by
the year 2000, if concerted efforts are made on the Government initiative to conserve
energy. . Principal measures considered are charcoal stove improvement, mlproved
fuelwood use efﬁcncncy and improved kiln efficiency. In this conservation case, the
‘woodfuel demand will increase to 33.6 million tons by 2000 and 33.6 million tons by 2005

'ni 1

In Kenya as a whole, over 90% of energy is derived from woodfuel in rural areas and about
9% in urban areas, making the overall share of woodfuel in total energy demand about 77%,
as some 16% of population live in urban areas. In the Region, only 8% of people live in
urban areas so that the share of woodfuel in the total regional energy demand is roughly
calculated to be 84%.

This woodfuel demand was met with about 9.5 million tons of wood in 1985. Assummg
the same policy measures are taken that would suppress the national woodfuel demand as
mennoned above the dcmand for woodfuel in the Region wﬂl increase to 16. 5 nultlon tons
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