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& QUNTITATIVE JESTSSHEITT O THE UTILISGNTION
OF INCTVMEERTNG MINFOWEP T KIENYA

ARSTRACT

This rarer cutlines the rain awirical results of which have
emerced fram a ;riliminary analysis of dete conozrmed with the pattem
cf utilizaticn of cncincerine manower in Kenve. It forrms part of a
wider researdh sty inte the forraticn of encinecrine lasour markets
from the early colonial periced up vntil the late 1270s.

For cxcsiticnal marycses, eadh ¢f tho throe main ccoupationzl
catecories of enrine ring monmarcr-professicnal encincers. todinicians
and artisans - hav. bsan discussod scoaratcly. Four main aspocts of
uvtilisation have bezn Colincated nercly, owerzlli stock, intar-and intra~
secteral emnloymeant distribution. utilisation of encinecrine knowledgo
ancd task analysis on” rimmeraticn structures.

This esscntielly quantitetative analysis of the pattemn of
engincerinc utilisaticn will be supplermonted Liv rorz qualitatative
research findinrs based on archival work. interview surveys of nrivats
anc puwblic sectcr arployers and infermation collected from major training

_instatuticns.
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A Quantitative Assessment of the Utilisation ¢f Engincering Manpower in Konya.

Intrcduction

The nurpcse of this paper is to sumarize the results of one aspect
of our study into the formation of encineerinc labour markets in Kenya. The
wider theorestical and empirical dbjectives of this rcsearch have alrcady been
discussed elsawhere and we do not prcnose, therefore, to reconsider them herel
Broadly speaking, however, tihe study is nrinnarily concernsd with analysing
the relationship between the formal2 provision of engincering manpower by the
Kenyan Statc as this has evolved via the esteblishment of training institutions
since the early 19%0s and the subsequent utilization of this ranpower within
the econary as a whole. It can be viewed, :thereforg, as a contribution to the
on—going debate which centras on the analysis of the relationship betweaen .

education and training and economic grawth and covelopment.

The analysis of the relaticnship between engineering education/training
and employment must be situated within a theoretical framawork which transcerds
the hichly technocratic and simplistic. functioralist. interpretations vhich have
uwnderpinned the grecat majority of manpaver planning methodolegics. This
requires a detailed understanding of the economic,; political and ideological
“functions” of the ganeral education system, and cngincerinc training in particular.
and the nature of their articulation with each cther. This analysis cannot
however be satisvactorily undertaken without, inter alia, a detailed knowledge of
the pattern of utilisation of the main occupational catecories.of engincering
manpawer within the zconamy. In the absence of such data, manpower planners
have invaricbly relied upon sets of assurptions which rcrely serve to reinforce
implicit theecreotical ané ideolocical positions which arc doevoid of rigorous
empirical justification.

The ampirical resecarch into the utilization of cnginccring manpover
was undertaken petween Bpril 1980 and March 1981. In .view of the pancity. of
existing sources of data we were dbliced to conduct a nurber of sarpl: surveys
of both irdividuals pogsessinge encineering qualifications and the employers
of this manpower. Since we hawe not as yet hal the oprortunity to systematically
analyze this data, it rust be stressced that the results presented in this paper
are hichly preliminary end crpirical in nature end arc likely to be pertially
and perhaps even substantially, modified at a latir date. We feel nenetheloss
that this is still a worthwhile excrcise especizlly in viaw of the deliberations
that are currently teking place on tha cstaplishment of a second {technically-
oriented) university and also a Third Polytechnic at bBldoret.
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Trgineering labour markets in Kenva can be divided into three
basic secnents which largely corresmond to the Anglophanic rocel of fornal
skill acowmisition and certitication. iHore specificslly. training policies
have becen based on concepcions of engineering manmover (both in tems of
level/quality end ~uantity) vhich relate to thz perceived functional
relationshins between" rnrofessional enaineers; tecinmicians and artisans in
the various sectors of ths coonony i.e. the so-called ‘engineering manpower
ryramid'. Ve nroposa thorzfore to. consiaer the pattem of utilisation of
«ach of these main occunaticnal catecories in turn and then finally to
briefly analyze the rost imortant relationships between them. In this paper
we chall oconcentrate mainly on the utilisation of engineers and technicians
since we have not as y<t been able to dovote much time to the analysis of
ertisan utilization.

The analysis of each occupational category will be structured as
follows; (1) detemmination of current stock and past and future trends
(ii) vresant inter-and intra-sectoral distribution of wuploymert (iii) the
gegree_of utilisation of forrmally - somuired epcinecring.skills counled
with a broad analysis of tacks undertaken once in employment and (iv) the
structure of remumneraticn, jos turmover and inter- sectoral mobility
<3pecially as these ralate to deweloping our wnaerstar.cing of the pattern
of utilisation.

l.1l. The Present Stock of University ~ Traincd ngineers.
According to tne 1980 Annual Ennumeration of Ermloyment in the

Fodern Scctor conducted hw the Central Eurrau of Statistics (CBS) there werc

4537 "architects, enginecrs and surveyors” in productive crployment in
Kenya., However, even whan architects and surveycrs are subtracted out, the
resulting ficure for encinecrs" is still likely to b= a serious over-

estimation of the number of Universityv-trained cnginecrs amployed. This is

hecause we know fram our own surveys of private scctor arploycrs that many
forrally-trained engincering tediniciens occury cmployment positians

designated as heino ongin-ors of onc sort or ancther. 1In the absence,

tharefore, of a camprchensive labour survey bascdé on well-specified definitions

of occupational caternrins according to formal cducational qualifications
have atterpted to estimnte the present stock of wiversity-trained

engingers by sumring (1) tne nast outputs of the Taculty of Engincering,

Nairchbi University which iz the cnly dorestic sourcs of supply (ii) the

annual nutber of forciom-itrzined cneinecring graducztes vho have roturned
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to Kenya since the mi®-19€0s and (iii) the curront nuaber of non-citizen
engincers all of vhem are assumcd to have university of equivalent academic
qualificeticns.

The annual cutput of graruates from the: Derartments of Civil
Electrical an? Mechonical ifngincering at Nairabi tJaiversity from 1964 to
1979 are presented in Table 1.l Itcan be seen that up until the carly
1970s the nutbers of Kenyan graduates were relatively siall and or these
at least o0-70% were Kenvan and British Asien studonts mony of whom have
since migrated nermencntlyv overseas (sec below) Ev 1879, however,
aporoximately 370 civil, 220 electrical and 290 machanical engincers of
Kenyan nationality had successfully graduated fram daircbi University,
and, from the results of cur itracer survey, cre kucwr to be amployad in

Kenya.

Ascertoining the current stock of foreign-trained engineers is

cmnsiderably more difficuli, The Ministry of Educaticn startod  -to build-up
a comprehensive card ind:x system for ovarscas stnadkints in 1965 but given
the very large nuthars of students involved ceupied with the fact that the
majority of thar were privately sponsored (in particidar Asians) andé failcd
to register an¢ be clzarcd by the Ministry as is formally required. this
system quickly broke down. Howewr, from the information that docs exist
we have attempted to estimete the total number »f Renyans who have studied
engincering subiects at the tertiary educeticon level at instituticns overseas
hetween 1940-1379. The results of this exercise are sumearired in Tahle 2.
It is interesting to not« that encincering cnrolmonts typically reprosent
anly a small pronortici: of the total nurber of Kenyen studcnts studying
overseas and that these in the U.X. and India have larcely comrised of
privately sponsored isian students, many of whom have not retumed to

Kenya. 3

In order to cstimate just how wany of the 1600 Kenyans who have
wndertaken enoincering oourses overseas cduring tie last twenty yeors are
now working as encinears in Kenya we have reliced on three differsnt scts
of data. Firstly, frum information chtained from public and private sector
eployers, ratios of local~foreion trained onairoers were commted for ead
rajor scctor and thes: were then multiplicd by the nurber of University

of Nairdbi (i.e. local traincd engincers)inam from the tracer survey to be
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¢ aployed in each of these sectors. This yielded a total of 330 foreign-
traincad onginecers - cnly 243 of 190C! Scocandly, lists of civil, electrical
and mechanical enginecring students knawn to be studying overscas in the
early 197Cs were compiled from the records ot the Ministry of Higher
Education and these wom: distributed to over 250 'tracnd' cngineers working
in 2ll sectors cof thce comary who were rouested to vrite down the present
or last known vhereabouts of these foreign-trained wnaineers. The results
cf this tracer survey are presented in Table 3. thile the nutber of
ronlies was not particularly large, we know that engincers are concentrated
in rclatively fow larger- scale establishments, the majority of which were
oovered by cur rospendznts. Further, nearly all lecally-traineC cngineers
were traced on the basis of a similar nurber of ruspondents.  Aggregating
the three main categeries of encinecrs, only 28% of the foreign-trained
engincers in cur sarmle were traced. If it is assumed that this is a
representative figur= for all periods since the early 19€0s then no more than
between 430-430 of the total of 1605 foreion-trained encinecers cre currcntly
amployad as enqincers in l(enya4.

The octunl nurber of encinecrs who were’discovered’ during the course
of our enquiries and surveys of public and private sector arployers provide
our third estimate although it must ke pointed out that tiiis was ncver
intended to be a carprehensive survey of engineers. However we were also
able to utilize unpuklisliG data fraw the surwey of scientists and engincers
oconducted by the Naticnel Council for scicnce and Technoloay in 1975 from
which nunbers of foreicn-trained engineers could be: approximately detc—rmimads
In addition, other forcion-trained encinecrs who had not been specifically
located (and card-incexed) wer:. extracted from the lists, -of rcgistered
enaincers nublished in the Government Gazotte.ﬁ Pooling these various
sources of information yields a total of epproximatiely 430 foreian-trained
engineers which again-is of the same crder o maenitude as the other two
cstimates. We can state therefore with sare dogree of cortainty thet there
are between 400-300 foreicn-ttrained encinecrs workina in Kenva. But in
the absence of more deteiled date we have t asswune that thes: cnoineers

2re distributed evenly amcna the three main enaincering disciplines.

The numbor of expatriate engineers in Kcnya was recorded by the
imnigration Department as being 757 in 19807. A Adctailed  brenkdown
according to encincering discipline and nationalitv  could not however be
furnished. Discipline breskdowns for 1978 wire presented in the Humohrey

Report on Pest-Craduataed Encincering Training  (45% Civil, 158 clectrical ,
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40% mcchanical) and we have assuned therefore that thesc have romained
lorgely uwnchonged in 1979, (e have also decided to campute a scparate
(high) estimatc of expatriate encineers wiiich includes the 228 expatriate
ergincoring technicians arpleyed in Kenyca sino2 it is likely that this
aroun pcssesses sufficient cunlifications and oxpericnce and cccupics
'engincers' erplovment positions for them to be regarded as being equivalent
to wiversiti~trainad encineers.

In Table 4 the tctal number of locel and foreign-trained ¥enyan
enginecrs and execatriate engineers in each of the three mejor arcas of
encineerine specizlisaticn are prescnted. Comparing the 1979 ficurcs with
these civen for 'profissicnally' trained (entoqgory A)  engincers in the
1964 Manpower S\:Lrvey9 indicate that thcre have boon markedly different
increases in the numbers of each type of engincer amploved during this

fiftecn year pericd:~ civil 420% electrical 219% and mochanical 212%.

Expressing these percentage increases in the stock of each tvpe of enaincerine

manpover as ratios cf the porcontace increase in real national output during
the same period vields estimates of elasticitiocs of domend. These  _are
presunted in Table 5 where it can be cbscerved that that with respect to

GDP measured in constant 1376 trices tiw elasticitics of demand for
civil, electricel and rechanical encincers bhetween 1964-1978 were 2.88,

1.0 and 1.0 respcctively. If we assunc that the same nattern of demand
continues then the implication of these results is that additicneal demand
for civil and related encincors will be ncarly %0% bhicher thar the
corresponding coirbined total for electrical and mechanical encincers (and

relatec. specializations) .

In spite ¢f the nich degrec of wnireliability of manpower
preiections in the ruet, theso clasticities f Jemend for wmniversity-traine?
enginccring manpcwer can be useé to dorive =t lecst tentative estimates
of futurc mmpower davand. The agrrecate elasticity for all =snoincers is
1.5 vhich vhen multiplied by likcly retes of real crowth in GDP cives the
annual rate of growth in demand for encinecrs. we are. of courss, assuming
that the provious pett xn of demand for engineers will continue to prevail
in the futurc but this is not tce unrealistic if o relatively short time
rericc of say ten years is adopt(—;d.lo Two estirates (cne 'hich' and onc
'laxr’) of the avaracs annual ratc of real crowth of GDP for the period
1980-1989 have been clivson. The results of this monpower projection
exXercise are presorton in Table 6. Annual 'wastaol' throuch retirement and

ceaths is likely tc be racligible given the wry younc ace profile of
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lccal encinecrs ond Lins thercfore been amittld altoccether., We hawe also
asswkd that tne current stock ~f exmatriate encinicrs will rarain constant
durina tho period as was the casc durina the 1970s. With real DP crowth
rates of 2.53 ond 2% por annum between 1980-1389 the incromental demenct

for university-traine? cnrinecrs will be 2_3£;nﬂ Z-'Earcspectivcly (assuming
an initial steck of 2200 at the end of 1379). Camwarince thesc demand
cstimates with the totasl probable cutruts of encinecring craduates from
Nairobi University durine the save poriod of 2000-2300 »lus returns

from overseas traininc (say aroundé 300~-350 durinc this meried) it is
arparent that unless very hich rcal rates of crxexrth in GDP can be sustained.
therc is a stron: lilwlihcod of the cmerceonce of a sicnificant surmlus of
university-traine:' ancincers which will result in cither cpen unenployment
anc'/or wderenpleynent {(in torms of beint able o fullv utilize orofessionel
encincering skills) . In torms of devclopment nceds it is cbvicus that
Kenya requires rany nore engincers hut unless these needs can be translated
intc effective nanpower darancs there is o real possikility that any
larce-scale expanSian of torticry-level engirecrinc training will merelv

‘s . - N
;acexrbato. the existing tendencies_towards_over-preduction.”®

1.Z2. The Ie¢ter-and IYntra -~ Sectoral Distribution of Encincers.

The secterzl distributicn of university--trained encineers is
cf kev importancs in understonding the present utilisation of engincering
manpcwer in Kenya. Unf-rtunately, hoawever, thers is an acute shortece cof
sufficiently detailed data on this subject. We have atterpted therefore
to ascertain the prosent employment whercshouts of all encinecring ¢raluates
from Neircbi Univorsity betwecn 1964-72. It would. of coursc, have been
particulerly intcresting to undertake this cxcrcise  for zll wuniversity
trained encinecrs hoth citizon end non--citizen currently amloyed in Zenya
but in view of the data problems alrecady discuszedt in the provicus secticn
coupted with the inaluquacy cf the resources zvailable to us (i.e me !)
to trace such a lar@ muwber of individual it wos "ecidcd to conocontrate
sclely on locally-trzined onginecrs. Since this croup corprise over twe—
thirds of RKenyan en incers it is not unrcasonshla to arcue that their
distributicn amcng affcront scotors within the coonony is representative

of all ¥enyvan ondgineers.

The Encinzoring Faculty Tracer Stwcy (FFTS) was sterted in July
1930. Two main souross of inferration vere tapped in order totrace the
Present or last known whereabouts of creduate encinecrs. Tirstly, lists

of university-trained encinecrs wore reousstod frem ell major amplcyers in
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the public and private sectors and secondly 'traced' engineers were sent
list of students who had graduated from Nairobi University at ‘the same
time as themselves. Some 110 engineers responded in this way. By March
1981 over S0% of graduates from all three engineering departments had been
traced, the great majority of whom with a high degrce of certainty. The
remaining 10% proved particularly difficult to trace. Well over 50% of
these were Asian Engineers who graduated during the 1960s. It seems likely
that most of graduates are no longer living in Kenya. This assertion
is based, firstly, on the predominantly Asian composition of the 26 graduates
who are known to have migrated and, secondly, from the results of a tracer
study of Nairobi University graduates 1961-70 conducted by Svein-Erik Rastad13
which found that of the 78 non-African engineering graduates 23 had already
migrated and 14 could not be traced (=47.4% of the total). If we assume that
at least the same proportion of our untraced graduates have also left Kenya
then the total 'brain drain' of engineers overseas amounts to approximately
60-65 (=7.5% of total output 1964-1979). Among African graduate engineers fro
Nairobi University, however, out-migration has been minimal - less than 5 of tlI
this group were found to be working overseas. It is not clear whether this
lack of integration into an already well-developed international market

for engineers is due-to the disinclination of locally-trained engineers to

work overseas espccially in vicw of the excellent opportunitics for
advancement within Kenya or whether it can be attributed to the low degree

of negotiability in terms of their formal academic qualifications and/or overa
on-the jobtraining and experience. Both sets of factors are likely to
have been of importance during the 1370s. Future trends will
clearly depend on developments in both international and local
labour markets. North-South migration surged in the late 1960s wi
a massive exodus of graduate manpower in particular dcctors,
scientists and enginc..3 from South Asian to Europe and North
America. Since then, however, this North-South migration has beer
reduced to a trickle as a consequence nf the present capitalist
crisis in the metropoles. But the emergence of acute labour
shortages in the booming Middle East oil economies has fuelled

a new wave of international migration in particular of
'professional™ manpower from Europe and non-oil producing Middle
Eastern Countries(Jordan, Egypt, Sudan, Somalia) and of techniciar
and artisan labour from South Asia and the Far East. But apart
from a few Asian engineers, Kenya engincering manpower has not
been attracted to the Middle East. The likely extent of Kenyan
engineering migration during the next decated will, thercfore
depend in the first instance on whether the demand - for foreign

skilled labour persists in the middle East and/or the western
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capitalist economies experience a repitition of the manpower shortages
of the 126Cs. Should either of these scenarios occur then it is likely
that with the declining opportunities ameng an experienced cadre of engineers
(especially civil ) within Kenya, out migration could increase significantly
Moreover, this will be facilitated by the increasing employment of Kenyan
engineers by trans-national engineering consultancies (and corporations)
who already have sizeable establishments in Kenya catering not only for
the Kenyan market but also serve as regional headquarters for East and

Central Africa andé. in some cases, the Middle East as well.

White bearing in mind the possible significance of future brain
drain of Kenyan engineers, we now propose to concentrate on the present
pattern of employment within Kenya , relying principally on the results
of EFTS as our main empilical base. The main resuvlts of the study are
summarized in Table7. Each of the main engineering specializations will
be discussed in turn but it is first necessary to briefly clarify the
specification of the sectors delineated for the purposes of this research.
Central Governmant is self-explanatory since it coversall angincers employed
with--government ministries:-—Parastatalsinclude~the Railways, Post and
Telecommunications (both local and international), the Ports Authority,
marketing boards and the East African Power and lighting Company (which
legally speaking is a private company but will be treated as a defacto .. -~
parastatal). Local government employees have also been included since they
enjoy a large degree of autonomy from central government control.
Engineering teachers and students while employeces and sponsees of the central
government or the university ( a parastatal) have also been separately
delineated. Within the private sector, the major division is between
industrial and consultancy enterprises. Since we are particularly interested
in assessing the extent to which African engineering graduates from the
main training institutions have become entrepreneurs in their own right ghese
have been treated as separate industrial and consultancy sectors.
Transnational corporations (THCS) and joint venture include all enterprises
which are effectively owned and/or managed by foreign-owned Cmrporate
entities with generally widespread operations overseas. 'Non-African
industrial' is therefore an essentially residual category comprising of all
non-African industrizl enterprises both local and foreign-owned, which
cannot be considered to be TNCs. The consultancy sector has been divided
into African (employers and employers znd employess) and non-African

citizen and foreign.
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Civil Engireers. Over 60% of civil engineering graduates from Nairobi

University are employed in the central government and parastatal sectors.
The three Ministries of Transport and Communication, Water Development

and Works account for over 90% of enginecrs employed by Central Covernment
(approximately 40% of the total). Engineering consultancies comprise the
other major sector of employment with 24.2% of the total. And it is within
this sector that Kenyan African engineers have been most successful in est
establishing their own consultancies and effectively competing with foreign
firms.lu The industrial scctor, on the other hand, only accounts for 50% of
the total output of locally-trained civil engineering graduates. African
industrial enterprises are non-existent and only a handful of graduates

are employed in the construction industry which is a major sub-sector of

the economy, employing just over §3,000 people in 1980.

Electrical Engineers. As with Civil engineers, the public sector employs

over 60% of electrical engineering graduates from Nairobi University

although parastatals comprise over 75% of this fipgure. EAPL is the

single most important employers with 55 Nairobi-trained enginecers.

Relatively few electrical engineers are employed in the consultancy sector
although 3 graduates have started their own firms. Approximately 20% of
electrical graduates were traced in the industrial sector which while
being a four-times larger represcntation from the corresponding percentage
for civil engineers is still very low when it is considered that the
private sector accounts for at least 60% of total employment in the modern

sector in 1980.

Mechanical Engineers. The sectoral distribution of mechanical engineering

graduates is markedly different from ihat of civil and clectrical engineers
in that private industrial employers comprise nearly 45% of the total
output. However, mechanical graduate entreprencurs arc insignificant when
comparcd with total employment in the non-African and TNC Sectors. As

with electrical =ngineers, very few mechanical engineers are employed by
consultancies which is indicative of the basic civil engineering orientation
of this sector and the overwhelming dependence of the Kenyan economy on the
direct importaticn by enterprises of foreign technology . In India, fer
example, the role of local mechanical engincering consultancies in selectins
vetting and modifying foreign technology has been of considerable importance
in the development of the industrial sector as a result of the enhancement

of local innovative capacity.l5
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The Total Topulation of University-Trained Enginecers.

To what extont is the sectoral distribution of leccally trained
engineers, summarised above, representative of the total population of
engineers in Kenya? On the basis of our surveys of industrial and
consultancy secters in conjuction with the 1979 survey of manpower employed
by the Civil Scrvice we have imputed our cwn estimates of the broad scctoral
distribution of all university-trained engincers in Kenya which are presented
in Table 8. In addition, we have calculated similar estimates fer
"architects, engineers and surveyors" for 1980 from unpublished data
obtained from the Central Bureau of Statistics Annuil Ennumeration of
Modern Sector Employment. Both sets of data indicate that higher proportions
of expatriate enginzers are employed in the consultancy and industrial
sectors. The CBS Figurs for cenrtral. government appears to over-represent
the number of engineers actually employed most probably because of @particularly
heavy concentration cf surveyors in this sector, and undcr represent the

consultancy sector since our research indicate that there are at least

In view of the considerable overall over-estimation of engineers by the CBS
coupled with the considerable inter-sectcral differences in the relative
employment of achitects, engineers and surveyors we are strongly inclined
therefore, to adopt our own estimates of the breakdown of all engilneers.
This data will be of particular valuc when corbined with our preliminary
analysis of the actual utilization of engineering skills in each of the main

sectors (see 1.3. below).

Changes in the Inter-Sectoral Distributicn of Engineers 1S54-1979

Using a variety of sources of information such as givil service
establishment lists, the membership records of the East African Institution
of Engincers and annual reports of major parastatal organisations we have
attempted to ascertain the inter-sectoral breakdown for each of the major
engineering disciplines in 1964 and then compare this with the corresponding
estimates already derived for 1979. It can be observed in Table S that only

in the case of civil envineers has there been any dr-emztic change in the
inter-sectoral distribution of cemployment. Even here it must be pointed

out that this does not reprzsent a mejor shift in demand for high-level
engineering skill since an interview survey of 30 of the larpest engineering
consultancies in Kenya revealed that on average 70-80% <f all on-going
prcjects (measured in tcrms of total ecapital value) in the period 1979-80

were beine undcrtaken fer public-secter clients. Novertheless the emergence
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of the censultancy sector and in particular the nature or its relationship
with the public and private scctors is of key importance in understanding

the utilisation of engineering manpower in Kenya.

The percentage of mechanical engineers employed in the private
industrial sector actualliy fell slightly (from 57% to 53%) and for
electrical engineers there has only been a marginal increase , 'Sin¢e most of
these clectrical and mechanical engineers arc employed in the manufacturing
sector we can estimate the elasticities of demand for these occupations by
the manufacturing sector as a whole. Taking the percentage increase in
manufacturing gress output, measured in constant prices, between 1364-13878
as our proxy for manpower demand, the elasticities of demand for electrical
and mechanical engineers were 0.53 and 0.66 respectively. These estimates
are relatively very low compared with those for other sectors in Kenya and
they represent therefeore, a direct challenge to the commonly held view that
the industrialisaticn process is the primary source of demand for
university-trained engineering manpower. The factors determining this 1low
level of demand relate principally to thHe precdominance of import-substituting
industries which have relied on the direct importation of foreign technolocy
which generally requires only a relatively small cadre of engineering
manpower to maintain. University-trained enginescrs are heavily concentrated
in nc more than twenty manufacturing enterprises which utilize sufficiently
sophisticated technclogy to warrant the employment of this level of
engineering manpower. The extent of this concentration can be observed
-n Table 10 which shows the distribution of mechanical engineers from Nairobi
University among differcnt size categories of manufacturing and other
industrial e~+crprises. Unpublished data from the survey of scientists
and technicians conducted bv the NCST in 1275 have also been analyzed
to ascertain the pattcrn of employment of engineering graduares., Within
the private sector.While this surwvey was heavily brased in favour of
larger-scalez enterprises and only 6€ of the )50 returns contain sufficient
informaticn te be able to separate out enginecering graduates from other
scientists. It is nevertheless likely tc be sufficiently accurate for the
purpose of diseerning the overall distribution of employment. The results
of this analysis are presented in Table 1l which arain reveals the same

highly-concentrated distributicn pattern.
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1.3. An Inter-sectoral Analysis of the Employment Positions
N Occupied By universitv-Traired bngineers.

The purpose of this section is *o analyze the degree of utilisation
of the knowledge formally acquired by university-trained engineers and
the tasks undertaken by them once in employment. This analysis is
motivated by several inter-related sets of theoretical objectives. Firstly,
it is necessary to assess the extent to which the conception of the engineer
propogated by the enginecring professiorn and supported by the Kenyan state
(Via the enactmen® of registratinn legislaticn its recruitment policies
as a major employer of engineers and the structure and ccntent of university
training) corresponds to the tasks actually indertaken by engineers
graduates once in emplcyment. While *he results of the tracer study
indicate that nearly all engineering graduaten from Nairobi university
are employed as "eugineers" of one dascripticn or another, we cannot
automatically conclude from this that the na:ure of the -tasks undertaken
by them are necessarily identical. More specifically, we are concerned
to establish the extent to which university-irained engineers are employed
as engineers whose main activity centres on tne application of the
advanced technical knowledge acquired while at university and subsequent
periods of formal and on the job *raining. T1ie engineering profession's

own definition of the engineer is particularl.- illuminating in this respect:

"Aprofessinnal engineer is ¢ompetant by virtue of his
fundamental education and *raining to apply the scientific
method and outlook to the analysis and solution of
engineering problems. He is able to assume personal
responsibility for the development and application of
engineering science nt kncwledge, notibly on research,
cecigning, construction, manufacturing, superintending
manuging and in the educ:tion of the engineer. his
work is predominuntly intellectuil ind varied, anc¢ not
of a1 routine ment il or physicil charicter. It requires
the exercire o: originJyi thougnt and judgement and the
ability to =uperviece the vechnical an¢ s’ministrative

work of O"C,hel‘F.-. eecnoure 0D

The reconily objective of this purt of the rerearch will be to
briefly consicer the validity of certain fun‘umental hypotheres which
have been cerived in order to explain the niture of the relationship
between educition and truining ia¢ the rubsecuent utilization of there

skills in the cmployment sector. Huwral capital and rate~of-return theorier
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(H31/02T) .ssume that srages and ~alarios accurately reflect the relative
procuctivity of c:ch occupiticn which in twrn ir the outcome of the

largely unfetteraed intiraction of supply ind femand. Formail cducuuion

ind tr.ining (cithor 'specific! or 'gener 1') is conccived of theraiore

as imparting indivicduale with cert.in types of 'ckills' which yicld o rabe
of r:turn over thoir profuctive working livee (discountcd it an .ppropriate
diccount r.ite to reflect inter—itomporil preforence factors) which is
directly attribubihle to the dcquisition of there ekilles. Given this
inaxtricable functionil corresponcence which is posited in the relationship
batyoen iavestment in ~kills nd labour marksts onc should expect to find
therafore 1 relatively high dogree of ulilisition of these skills once in

employment.

The manpower recuirements ippro.ch (M) is based on the asscrtion that
labour murkets function too imperfectly to cneure the rccuisite amounts

of munpower :re procuccd by the cducutionil scctor. Using time-scries

né country-crors section.l d.ti MR theorists sttompt wo cdircctly

ontimite the m npower recuirements for cich occupationul citegory within

-~

.ny given cconomy. lence, in =pilc of the impori .nt cifforences boetwecn

107 /ROTT Tl IR schools, thy Tutier Til-d implicitly iFsumesthat-1if-
occupitional recuircmenee are correctly ortimzted; the utilirs.tion of
formlly-ic~uived cicills will be rel:tively high. Screeniag :heorien,

on the othur hwn, irguc that the relutionshin botween the formal
acquirition of skills .nd their subseguont uliliszution is gener A1y

we.dc since the main funcbion of cducition ic murcly to screcen ouh those
indivicuzl~ with innste ubility and/or inculsite »tierns of socialization

nd motiv.tion recuired by employure.

The .naly-irs of the rel:tionchip behwreen formil ckill ccuicition
né utilization for univereity-tr.inzd cnginecrs is based on the diba
@nrllected from po-t:l cucrtionniires sent ©vo .11 Hiirobi-tr.iinoed
engineers. 2ccpondéent werce recuerited to comnlets a scction of the
cue~tionniir: concerncd with i’‘entifying whe midn characteristice of thoir
prceent emploment. For the purpores of this preliminary undyesis=, we
~h211l milyze the re-cults two p.rticul r cuertionr: (1)  \pproxim-tely
hoy much of the knowledge you le.rnt & university ¢o you now uvilize
in your present job (cipressed in parcent) .nd (2) Yhat percontige of
your working « i Co you :lzvote, on uver ge, to the following uucks (1)
outine sdminictr tion (of i non-technic 1 niture) (ii) fmageril/
Supervicory “utier (3ii) origin:l design work (new projectn~, 4D){(iv)

Toutine @untcamee/rep dr activitiz- (v) mijor muainten mee/roplir cctivities

(vl) routin. production .ctjvitice.
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Thy atent to “hich Torm 1l sccuired oagincering knowlelpge io
aiilicsd rithin tho madin ccctore of erployment lrsady Jcolincated is

thovn in 7 blL: 12, TWir

'[

e care mucd he creer-ed in interpecting those .-
2oults cine. %h.y xo b.~23 on tho subj-:c*’;-iva ov:lu.cions of ¢.ich
racponsiial, sloesover cwen whure the degroc of wsilisation is very low
(lo-2 tha 257) it ¢ maot be wutomitic . lly concluded thit 1 univernity

&

enzinceoring cducition irs waneccrs.ay in order to ¢ ticfactorilw uncertake
¢h . jobr. Be.ring in miad thare impor: ne rorzrvationc, it c o be
obr_rvcd th. thor: re some intiresting inccr-adircipline mdé intor—
gector .l 2iffeoraonces in the pattern of utilis tion of university

2nzinicring ckille, 'Ioe overill medion ubilis bion viluz for civil

2l:ctric 1v nd mech.anicil eamincers ie in the Z5-49, rersion which

Iy b}

i~ perhips surnricingly lou in vicw of th procliimcs rhort.g:e of
cnzineer~ in the country. lowsver the “ispcrcion around this common median
v.1u2 ic rigniTic mtly Aiffrcnt for c.ch of ©wh: thric lisciplines.
Just over 405 of civil eangincers cliim to ubilize more th.un 504 of their
univereitv engincering knowlodge where v for 2laoctric .l wind mcch.nical
cagineers tha liwe~ corrosponding figurcs wo 2.7 md 27.00 rucpcetively.
Convreelvll.3% of civil cnvincers utiliz: locc than 257 of their formally
cl

e meehomic:l sasinecre this

).lu

covirgd Imotdedze thorsa~ for cluetrd

scs to 31,75 ma 30.0% rospectively.  ad for mech.nicil cngincers
cmployed in the'il) - dmport mt THC scetor 43, of them roport thav they
utilize lcrs thin 2ys of thiir univercity knowledgs. It would ppear
therefore that not only j= the overill demind for waiversity-iriincd
cngincors by the indurtri L ~zctor much lowcr than is frecquently
reperted but  deo that whore unitorsity or inod enginocrs arc cmploycd
they 1o not undoert ko faske vhich rucuire the utilietion of 1
rignific it proportion of the cnginzering laorlcdge thoy wecuired ab
univercity.  Consccuently while thuir univeresity cduc -tion cuilifizs thom
for recruitmeont into relatively much highor paytiag jobrs in the TRC eoctor
(~oc 1.4 below), it ¢ mnot b convineinzly .rmued thit this hish rate of
return vo their educition s directly Liribul ble to thrir form.l
icuicition of cngincering s%ills i= would be .rgued by hunmwn cpit.d
thooricts.

The st m?wrd dofinition of tho profersrionil engineer quoted .earliet is
biste on a concopiion of the cngincor i1c i problom—colver it somconc
who ir ongiged in taicke which irz Yprodominuntly intelleoctu:dd® nd Sviricd®.
Concider .ble cmphicic is plicecd thoraforc on the wmount .nd degroc of
cophi~tic:tion of 4crign worls undort ken by the wowung onginter secking
registr:tions Fer the profession, to -~uccorsfully dusign new cnginoering

vrojecic eignifice that .n snginior hie uwndorgons the truining recuired
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4
te trmel:te the theory uccuircd it university into ipplied practico.
Hov.vcr in T.blc 1317

it c:n be obscrved th:t only civil cnginzscrs spend .
significant proportion of thceir timc undert.king dccign design :.ctivj.ties}b
Given the vaoricty of t.cke civil ongincers wre ongaged on coupled with
2 lirge design input, they are gonerally ible to s.tiefy the requircmente
1iid down for full registration. In Tdle7 it can be scon that between
40-60% of civil cngincering gracduatcs from Kairobi University who have
mor<c th.a threc yu .rs of cxpcricnce B St

who therzfor. ti-fy the minimum cligibility
reguircments laid down by the Engincers Regirtration Board) are rogicterod.
However, in the cice of cloctric .l ond mechanical graduates, b leart 5074 ©
whom spend less thun 20% of their time engised on design activities,
this figures declines consider.bly, especi:lly for those cngineers employed

in the TG sector where only 25-30% of them ire registered.

A closer un:lysis of T:ble 13 reve.ls that electricil ind mechunical

engineers ¢ principully engaged in routing .dministr.tion, man:gorial

and supervisory vasks, the remiinder of their time being devoted to

routine .nd major m.intenncc usnd repair ond production activitice.
—In-vicw.of the _gencr:1ly.low.levzl of engincering lnowledge recuirad to.

gatisfictorily undertvike the lutter tasics in the majority of industrid

enterprises in Keny-, ongincering graduntes are thercfore miinly zmployed

18 man:gers — cum technicians r.ther thun 13 professional cngincers per sce

As 2 rcsult, employcrs frequently face .+ high dogreoe of substitutabilivy,

in the technicil sense, in choosing between ongincers und techaicion

cuilification holdsrs. This enhinces the importince of the value they

att.ch to munigorial (control) qualities of the two groups ind, in

porticular, the oxtent to which thest ure scon to be correlited with

the lewel of cduc.tion sttiined and, 4t a4 moro zgoner:l level, the cxtont

to which rceruitment criteria etrictly rel.ited to the prevailing

gtructur: of cu.lific:tions irc impert int in logitimizing tho hicrarchy

of control which ch.r:ctcriscs the livour processe (This ic esscniially

2 screcning function)



1... Th~ Structurs of Re~wi:r:tion for Universitv Triined ngincers

An .nalysis of the income decterminition procese for cngincers
is not only intcrcsting in ites own right but m:iy ilso vicvld 4 number
of insishte into th2 w.y in which cnginccring skills :rc utilized in
the c¢iffcrent scctors of the cconomy. However, in viow of both the
complcxity .nd controversi .l nuturs of thes now numcrous theorics of
pcrsonil income doi.rmin.tion, we proposc only to bricfly summarize our
miin empric:l finding= with respect to cngincers and then s
in : morc thecorctic:l v:in, to consider th> implications of these

with rcgwd to c¢nginocring labour markcte in Xenya.

Hum.n c:pitil thcory isserts th:t the princip:l coterminants of
person:l incomc :rc the lovel of cducition attiined ind the
wmount of cmployment, expericnce und on-the=job training. Income
vuriations betweon individuuls possessing the £ume skills und cxpericnce
should therefore be minimal. Employers compctc to recruit und then
retain these individuils and while humin capital theory does illow some
dircretion for empleoyzrs to .ltcr the saluirice of their cmployces
(dopending mainly on tha spccific naturc of the truiining process), they
<re-perceived -as-being essentially®salary=takers®-with -the result- therefers
thit there should be little dispersion of calarinrs between cmploycers
of eiach rkill cutogory of cmployccs.

Opponcnts of humm cuipitil theory cmbr.ucc i1 wide spectrum
of highly divergent thecorcticil ind idcologicil positions, some of which
h.ve idrcady been rcvicwed in an earlicr papcere. The undorlying cors
of there criticiems centries on tha rcfutation of (1) the HCT logic
th.t productivity and hcnce income cun be dirsctly relited to icquicition
of skills by e:ch indiviiuil md (2) thit 1l.bour mirkets arc unified
or hcmogencous for c.ch skill caitegory. In rcolity, it is argucd that
there are 3 number of fictors (such i rice, cliss position, type of
orglniFLtion/bntcrprisc .nd rcctor) which pluy .n import.nt rolc in the
income determiniation procers ind bec usce their influence is excrted
independently of the human c.ipit:l viriibles this results in 1 multiple
8egnentation of labour murketes o Furthormore, in the cusc of 1
ccemingly homogencous group of university-ir.incd cngincers, it has
alrcady been obscrved that, in Kenya, the composition of technical
ind non-technic.l t.cks undartiken significintly diffor both within
:nd between the mijor employment scetorse Thoere ie little reison to
cuppose therefore that the humin c.pitil expericnce f.ctor should be

th: only rignific.nt f .cter datormining income viriitionr.
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Yultiviriate snilveis his beoen widely omploycd .e the principal method of

testing the vilidity of humin cipitil ind scgmentation thooretical
propositions. ‘t haive not yet nowever becn ible to undertake a
comprehcnsive computer :nidysis of the sual.iries d:iti collected

from our cucsticnniire reepondents md hive thorefore, limited
oursclves te computing simple regrossion ecuabions using a1 progr.mmible
pocket cilculutor - which is etill 1 verv timu—consuming cxercisod
Sinc. 111 cngincors have virtuslly identicul formal oducitional
backgrounds, this obvi:ites the nocessity of introducing ycars of
education is 1 scpar .te indepondent v wrirble .nd means thercforo

thit the relitionship betwecen nomin l s,\l:Lryl'9 amd ye:wrs of cxpericnce
accounts for :11 meisur:ble humin c.pitil v.risblese This rclationship

wis tested using a =imple linc.r cquation of the form.

S= 1+ bBE

where S = nominil esil:ry ind 7= yeirs of expericnce. For i1l civil,
olectric:l ind mech:nicul cngincers in our ¢uestionniire simple this
yiclded ’12 v.lucs of 0.30 0.22 .nd 0.30 rosncctively. Hoence, derpite
the fict thut we wre dealing with 1 rclatively hishly specialised
occuption.l group hummn capitul theory is un:blce to .ccount for
botween 70-80% of thz obszrved v.ariiticn in nominil gilardcs. Tt
could be irgucd thit ye:rs of axporicince iz @ poor proxy for the
amount of zoner i nd epccific tr.dndnz :ccuircd by cnainecre once
difficulb
in cemployment but it i= /bo bolicve that v eriations among ompleoyers
with rcepect to triining ire so gre:w 1s to cause such i1 hiph
dispersion of incomes, The dita wee dooggregted iccording to zector
and the simple r.grezsions rec lculstcde It can be observed frem
T.bles 14, 15 und 16, und 17 th:t whilc this rcoults in 2 significint
improvement in the v.lve of R7 for muny of the sactorse. thore is
still considerible v.riition of <nginesrs incomes e -, within-e.ch coctor
thit c:nmnot be iccounted for by the cxporicncs v.riible. The oxtent of
inter-scetor:l differcnces in engincers incomes can bo ganged in
Figurc 1 where th: scctor—speccific regression ccuitions for all
engincers hive boen plotted. The degroe of acctoril segmentation
would 1ppcur to so marked thib it is morc .ppropriite to considor

university—iriined ongincers s bulonzing to ong of ib least five
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distinct l.bour m:.rkcte, 2:ch ch.r:cteriscd by . spccific ¢irnings
function. And in vicw of the high coneentration of cenginscrs as
employces within rclitively fow l.rge-sc.le organisations it is
probablzs th.t, cven .t the sectorul level,tho income determination
process will be influcnccd as much by f.ctors intern.l rathcr than
extern.l to these orzinisations. Tt has boon argucd thit tho
ecxistencee of intern.d 1l.ibour markets among lirgc oligopolistic
enterpricscs mcans th:it s.dory ind waige structurcs iro not

exogenously impocced iccording to external muarkct forces but aro
subject to significont intern:l viriuticn according to the
org.nizaticnil structurc of the cntcrprisc, maxgeri:l philosophy and
objectivze., ctc ¥ .rious studics have attempted to asscess the influence
of thesce f.ctors by using such proxy viriibles as firm size, nationality

and sbility to paye.

Even tiking zccount ind controlling for cxpericnce, soctorul

and intern.l libour mirket fictors, there is still likely to be

cignific.nt viuriitions in cngincer silarics which hove still-to

be expliined. In vicw of the signific mt differcnces in the pattern
"of "tarks undort.ken"by cnginccrs both within «nd betwsen sectors thess - ——
viriations are likely to be an importint fictor in the income

dctermination process. Typicually, cngincers occupy positions which

sp:an 4 wide r.nge of the cemployment hicr.irchy within large-scile
org:niSJtions.zo E:ch position cun be scparited into its technical

mnd non-tcchnic:l (control) clemente, :nd sincc the litter relite primarily
to m.nigcriil ind supcrvisory tisks these cain be proxicd by the number of
peoplc thc cnginser is dircctly responsible for in the production processe.
de proposc to test the significince of these two fictors using

multivariste .nulysise One pecosible regression cquition is of the forms

S=1+bE+b R+ bsu + b.S
3 o+

vhare R = number of pcople responsible for nd U is the percentige of
university — knowledge utilized (2 rough proxy for the technicil
contcnt of the job) mnd S = scctoril dummy v.ariable. This regression
ccuistion has not s yet been systomaticilly tested but we have tried
it for scparate engincering disciplines in 2 fuw scctorse The rcaults
indicite th.t roeponsibility ind utilization :re not signific.int at
the 95% level and with onc or two cxccptions the inclusion of thesc

viribles do not 1cad to iny substuntiil increcase in® vailues.
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Trineer Job Turmover .nd Tntor-Sccetoral ability

The prttern of inter - job wobility ilco stronj indic:tes
tht ¢ ch ccctor shoul? be reg xrded e 1 separite market in torms of
twek recuircments nd romunerition. A proliminary in dysis of the
job mobilit+ of our ruestionnire responlonts reveils that the majority
of movce o eonfind. to employ:re within the same soctor, Controry to
oooul :r opinion, public to privite scctor jeb movements are rclatively
uncommon s ¢ n be ovwscrved in T.blos 18, 19 and 20. 7Zven among thase
enpineers with more thin threc ve re expericnce who .re illegedly the
most pronc to le .we the public scctor only 20.&4 civil, 17.7% clectrical
nd 12,37 of 11 mechwnic:ils h.ve migrted from tho pudlic to private
sector .t gome stage of their carcors. However civil, clectrical ind
mechanic il migr nte do comprise » significunt proporticn of prescnt,
public sactor smployment (sce T :hls 20). The low inci‘lence of public
to private scctor job movements is probibly ittribut .ble to the extra
incomcs cirned by public s2ctor emplovecs eng:zel in ftetraddling' activitier
(1thou-h bec usc of the sensitivity of this ocusstion it wuis ommittecd from th
cuestionn irz!) coupled with the f.ct thit miny priv.te scctor employers,
particul_.rly in the industriil_sector, domind rpccific cmployment cxpoericnce
mnd roruirements which civil servints do not sgeonor:lly posscsse Furthermore
for m my cengincers in the public szoctor their jobe .re more s tisfying
from 1 professionil point of view thin muny jobs in the privite sector and th
compens .tee to some cxtent for thedr lower remuncr:tion ma reducers the

incidence of inter—scctor il movement.

Joh turnnver i= relwtively hith wmong engincere with less thun
two ve rr edpericnce but, when cxpresse? s number of jobs per yoir of
cxperience, tonds te £111 there .ftor {soce Tihle 21).  The reurons for
this h we vot to be ndyrad but ro prod dly rolted to the fict thab
triining is ofben hithly untcrnrisc/brgtnisxtinn opceific which .cte .s
L dirincentive to move since the wmplovec incre :singly re ps the benefits
of "his ©r inin7 in torms of . hizher dncome which ¢ mnot bo obtiincad

immordi tcly aleevhere.
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- 2.0 The S*nck of Formally Jualified Encineering Technicians

Time ceries data on the' stock of engincrring technicians in Kenya
is particularly lacking. This is due to the hetcrogenzity of the category
technician in terms of formal qualifications and exncricnce cowled with
the highly cdivergent definitions adorted by emnlayers and manpower and
=zducational ~lanncrs since indermendence. The three mannower surveys conducted
in 1964, 167 anc 1972 based their ennumeration of technicians on
markedly different =election criteria and also, because of the lack of
specificity in relation to dif ferent typos of educational qualifications,
the technicians cnnumeratec embaced individuale with widely differing
educational backgrounds. OQOut of the threz surveys, the delineation of
category B tachnical mannower (definsd as "technical occupations which
are filled by workers who work in direct support of and unucr the immediate
supervision of nrofessional norsons and who usually reguire three years of
rrogressive sumervised nost.- gsecondary training in a given technical
field or a combination of formal training in a technical college plus
sunervised exncricnce") in 1964 of fers the most precise definition of
trchnician manoowar. According to this survey there wore 888 enginecring
techniciane ~mnloyczd in Kenya (827 Airican, 182 A£+;::; and 277 Eurnpcan)
although it s=zzms likrly that the African sub-total included many workers

who had undergone only craft level training.

The othar major source of time=scrics data is the Annual Ennumeration
of wage employment conductzd by the CBS. However broad occunatiocnal
classifications were only includcd from 1968 onwards and tcchnicians
were subsumcd into the relatively amorphous category of "technicians,
foroemen and supcrvisors'.  Even though mannowor nlanners have had little
idea just now many formally gualificd tuchnicians there are, they have
neverthel: s assumicd that all "trechnicians, foremon and suprrvisors”
should poss8s tlyegr qualifications which, given its relatively large
size (annrnximatcly 20,080 throughout thn 19705) has providcd a convenient
justification for the continucd ranid cxpancion of nolytaochinic cnrolmonts,
However according to the most reciont data availabl:. presented in the 1972
mannowsr survey only 37%s of producticn supervisors and forumen (who
comprisc at loast 79 of the TFS catngory) had recrivza any institutional
training of any kind (eithar technician or just as, if not more, likcly
craft/artisan) and 69,30 of them onlv had primary school cducation, It
seems unlikcely thereforc thzt no moro that 10 = 184 of the suncrvisor and

forcmen catcgory posscssed technician livel gualificetions of any tyne.
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And the rmsults cf our own survey of manufacturing entcroriscs conducted
in Junc 1980 indicate that those has not becn any marked increasc in
this pcrcontage since 1972, This ic symptomatic of the reliance placed

on rrolonged on the job training by the groat majority of omployers.

Since 1973 cngincering technicians have been treated as a senarate
occupational category in the CBS surwvey. The total number of these
technicians cnnumerated in 1980 was 4083 which when compared to the
stock of 4527 "architccts, cngincurs and surveyors" also lgnds support
to the vicw that technician trainming should be rapldly owpanded since
it is widely accopted that there should be at least 5 technicians to esvery

engincer,

The CBS mancower data for techniciens suffors from the same
probloms which have already been discussed in relation to university-
trained enginecrs. In order therefore to obtain @ more accurate and detailcd
asscssment of the stock of enginsering tecchnicians we analyscd the
annual exemination results for students attending the Kenya and Mombasa
Polytcchnica. Unfortumately examination roccords for the years 1960—
1969 could not be obtained either from the institutions themselves or
from the gity + guilds of the Lond/institute which wzs the major —
examining board prior o the establishmant of the East African (now
Kenya) Examinations Couneil in the early 1970s. We had had to rely
therefore on very fragmentary ‘archivall! material in making estimates
for this noriod, It should be pointec out that during the 19G0s
well over 5C5 of the engineering students at the Kenye Polytechnic and
the Mombasa Trchnical institute (which became Nombasa Polytechnic in
1974) comploted craft rather than technician coursos. And s.condly,
failure ratos for the main techmiciun courswes (51 - 3 of the Ordinary
National Cortificate) worc very high un until the mid 3960s meinly bccause
of the low wducational levil of thoz studoents recruiters Biaring thcse
mints in mind, we nstimate that ansroximately 700 students succoessfully
rasscd technician oxaminations in mechanical and clectrical engincering
during this poriod, The outputs for the period 1969-75 cre orcsented in
Table 22, The corn engincering tachnician courses ar: divided into
threce parts, the first two of which axtend ovor 7 terms (4 terms at tho
polytechnic and 3 with the sponsoring ﬁmplnyer). Part III is a full-
timc coursa teking two torms. In addition therce are ordinary diploma
courscs also of seven torms duration, recruitment for which is primarily
composned of students dircet from school, Hichor Natinnal courses are

parts yhich extend over soven torme (5 at Polytochnic and 2 with

furtry - . .
Fry cnonsor) and arc generally considered to be caquivalint to a



university dicroc, It can bo obsirved in Table 22 that anproximatcly
studients successfully comnlcted at leart one nart of these technician
~iwven
~xaminations which is a surnrisingly low figurc/that 1nnual cnrolments
in the tochnician engincering subjectes averaged epprosimately 1000 during

this pcriod and the cducational calibre of the students was relatively
high. This con be attributed to -——~-—="- . averaging enproximatecly 30%
and high exeminntion failurc ratcs goncrally averaging botween 30-40)
with the recult that a largc number of students arc “-caeoters . What

.1s also particularly striking is the rclatively very small output of
full (Part III) cnginzering technicians - only 137 mrcharmical, 82 motor

vchiclc, 285 clcctrical and "00 buidding., Adding the 1960s and 1970s

output gives @ ground total of approximat~ly 3400-3300 technicians of

which no morc than 605 can be considired te have attaincd full technician
status or above if ordinary nation2l dicloma hold-rs arc also includczd

in this definition. This rcprescnts apnroximatcly 0.35% of total wage employ-

ment,

2.2 Inter -scctoral distribution and demand for enginmsoring tochniciane,

The inkor=scctoral distribution of ¢ngincering techicians based

on the CBS wage Employment Survey for 1980 is nrcsented in Table 23,
—~——According-to-this-data-less- than-18—of cnginocring-tochnicians arg— —--—— -

actually cmnloyad in thc industrial scector, the majority of them being

distributed among the infrastructural (water, electricity, construction,

communications and transnort) and related consultancy and community

service sectors, Annroximately 2000 cnginecring technicians ecan be identified

as public scctor employeces (1200 in the civil service and 800 in the

parastatals) which represcnts 49% of the total,

Sincc the large majnrity of cngincering tcchnicion students are
employer - sponsorued it is possible to analysc the scctoral pattern
of the demand for technician traininn and, by obtaining data on intcr—
scctoral job movoments of students onco they have comploted courscs,
this can be subscgquently adjustod to give cetimates of the actual intor—-
sectoral distribution of cngincering tochnicians. In Tabliy 24, 25 and
26 wc prescnt intor-scctoral sponscrerip data for builring, mlectrical
and mcchanical c¢ngincering students attending Konya Polytechnic in the
2nd term in 1975, 1977 and 19'79.2:2 Puolic sector students constitute over
75: of the total for buildine and wlcectrical subjiects and it weuld appcar
that thie poreentage has becen steadily increasing sinc:: at lcast the mid-
1970s, With rogard to thesc technicians skills, theroforo, the Polytechnics

hould be regor#.d primarily as public scctor training institutifng, For

~cchanical studente, how~ver, nrivate scctsr sponsnrship constitutes



gnproximat-~ly 5TF< of tha tectal although it should be notcd that manufactuwring
sector training demand is less than 255 of thc total and, in absolute

tcrms, a@ppoars to be actually decreasing.

A tcchnician tracer study was undertaken in order to ascortain in

greater detail the pattern of demand Tor training (via smonsorship) and

the subsequcnt job movements and turnover of technicicn graduntess?

Our sample comprised of asKenya Rhlytnchnic students who succossfully

complcted Fert TII and HND courscs in clectrical and mechanical engineering

from 1971/2 (which is the marliest year that comprehcnsive student rccords

are avai1ablo) to 1975, The total sample pooulation was 174 which re-

prescnts apnroximately 3F. of the total output of thoese cnurses botween 1969

1979, The mcthodnlogy adopted was basically the same as for the univorsity

tracer survay; The major sponzors of technicians werc requested to provide

information on whother they were still amployed by them. In addition,

traced students were sent a list of the technicians in the sample and askod

to identify their prasemt or last known cmnloyer, A total of 40 students

respanded in this way. It is interosting to note that it was considerably

more difficult to trace thec prescent whereabouts of those technicians than
————was- the- casz- for-university-arngincering graduatcs.-..Tais.is . probally due...... ...

to the fact that the nstworlc of ncrscncl contacts among stucdents who

attend coursns on a sandwich basis is not likely to bwe as extensive as

that of umiversity students who remain together theoughout their threc

years degrzz coursc, The reosults of the tochnician tracor survey are prescnted

in Tables 27 and 28,

The public scctor employment (including alsn studcnts) account. for
54,55 of the total of 130 studcnts traced although thrre is significant
variatinns cmong the courses - HND mechanmical, 35.5 MET 27,00 HAD
Electricel and §5,1% FEET. Amorg nriveate sector cemnloycrs tochnician graduates
arc heavily ccncontrated in the TAS endt joint venture scctor., Only 3
techniciens in the samplr have started their own cntornric.s = 1 mechanicnl
consultancy and 2 clectical contractors. And cantinue o remain
within the toechirical ~ducation suctor eithor as teachors, trainee teachers

or students underteking mecre advanced stucics,

In Table 28 it can be nbservirl £het 33,86 of technicians have re-
mained with their original sponsor aftor at icast five years after comnlet-
ing their courses. Among the Part IIT tochnicians thoero is little
variation in this percentage between courascs ond, mors intorestlngly,

public and private sector omployers. With the oxcention off WMET graduatsos,



u private scctor snnonazes have remained within the private scetor when

rwingine aneloym.nt,  Wha crhans surrrieing is that public to
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~rivate soctor moviment is ilatively low aspecially in viow of the. much
auatic scctor

. . . !’ ~ . . .
(scc scctinn ?.4). Whilc anrroximatoly 87 of technicicns leave their

. NG

original public sccter sponsor slight less than half of thesce individuals
take up jous leowhere  in the public scctmr,  Hence public sector employors
~nly 10%?3 anproximately 250 ~ 303 of their studente/apprentices to the
nrivete ¢ .ctor (E‘ﬁ for ~11 coursos, 27 cloctricals, o muchnnicnls).
Howover this source of 'poaching' conctitutes 57 of the total of technicians

spons~red by private sector omployers in the sample.

Dictributin of Technicians by Film ‘Size

The nercentage distribution of engincoring technicians by firme-size
measdred in torms of total cmployment has been computod from unpublished
CBS data for 1980 and is shown in Tabl: 29, The 185 Privatce-sector
rstablishm 'nts umploying ovcr 55C cmployeoes account for over of the
omployment o0 engincering tochnicizons which yiclde an average of 6.C
technicians pur wstablishment. At the other extremc, thero are 12074
establichmonts -of-1-60- ampleyees -eunloying a-taotal of onty 473 ongincering
technicianz (=8.04 technicizns par ostablishment).  The distribution
within thr manufacturing sector is shown in Tatle 30, Again here it
can bc chsorves! that cngincering tcchnicians arc hotvily concentrated
in relatively few larger—sczle cstablicimonts with @an cven lowor nroportion
cmploync in small=scal:s. establishments compared with the private—sector

distrihutinn as a whola.

In order to obtain a moras detailed  understanding of the distributicn
of cnginooring technicians betwoen and alse within different firm size
categarics in thoe manufacturing scctor we have ukilizod the data obtained
from the the return: of our tracor guastionnairs which was sent to a
statificd random stumlc of marufacturing coterpriscs.,  Tie rosults of tiis
tracor exeorcise ares summarized in Teble 3. whore it can b obscrved that
(1) thore ic a high concentiration of tichnicicns according to enterprisc
sizc catcgory (?} cven with the Jarnast firm-sizo catecory there is
considerable vaerietion in the natterr ~f distribu¥ion of tochnicians.

In particular, r_lotively large numbirs of technicians tnd to be con~-

ccntrated in usually no more than 2--3 cntarnriscs in each product scctor,



(3) The Uti“iszti~n 2F Encincorine Tochnician Sliills,

Technician guesticnmaire responciunte were reguestod to answor the
samc two quistiong as sngincers+goncorning utilisation of formally-~
acquirct tochmical knowlodge and task analysis. The utilisation porcentege
breakdnwn for full tcchnicians (both Part IIT and ordinmary Diploma) and
highrr dinloma haldors according to oach major sector of cmployment arc
priasentod in Tables 32 + 33 It can bo observed that our technician
respondcents claim a gencrally high utilisaticn of their technical knowlodge
in particuler thosc in the industrial s.ctor, thio majority of whom are
cmploycd by ThCs, This is in contrast tc the much lower lovels of uwtili-
zation statod by unmiversity -traincd olectrical and mechanicel cngincers.
and would sccm, therefore, to suggoest that, in a purely technical scensco,
therc is @ much highar degres of corrospondonce betwooen the content of
technician training and tho sxkill domands emanating from both public and
private scctor cmploycrs. It can aisn b secn that Hicher National Dinloma
holders nccupy n intormodiate position between ordinary technicians and
full engincers in terms of their poreeived utililation of formally -

acquired technical knowledgr,

The technician task anmalysis is nroscnted in Tables 24-35, Both
ordinary and nigher technicians arc primarily concernced with managerial
and supcrvisory dutics directly rclated to nlant maintenanc:, although, ag
cxnocted,  managerial centent is grnerally higher for higher diploma
holcders, Invoivoment.in desicn and routine production activitics is
relatively negligible for bnth groups, Considerable variation coxists
howcver in the distributinn of managerial/supervisory and maintenance tasks
amang technicianz, Ceomparing the task porcuntagrs in the lower and
upper guartils columns rovcals that thore is a clear inversce rclationships
between thicse tws typos of tasks althrugh, as many rcsnendents themselvos
pointed nut, thoy arc often difficult to distinguish in everyday practioc
This high diszpersion is noverthelnss incicative of the hotorooencity of the
employment nositions occupicd by technicians, An analysis of job titlcs
of technician qualificaticn holdors cmployd by some of the companics
who rasnonded tn our tracer questionnaire also supnorts this cordantion,

Of the 23 returns sampl od the 90 individuels recorded as possossing
technicicon gualifications nccunicd ths following ranage of employment
positions: works.manager/manager 17,8 sngincer/assistant engincer 13.3#,

/instructoqg

. . - ! N . / .
"technician " 32,2 supervisor/forcmen 24, 7o oand electrian/

’ . . - s .
mechanie cte, 6,70, T his varicty of cmployment pooitions nceuniod

by technicians is alsn refloctodt in ths very high disnorsion of tochnician



sclarics contrilling far botr expericnce (human canitai) and scctoral

."7gmcntatiﬁn) vorichles which we shavl now bricfly consider,

4, Th: Structur. nf Rommiration for Tneinccring Trchnicians

Identicol raegression couations wor. STRPUEST for cngincering
technicians as far cnginecers. The rosults of this oxorecise ere prosented
in Table 36 and Figurcs 2 and 3. It con bc obscrved that years of
expeoricnee oxplzins only botween  30-47F: of the variations in nominal
incom among cngincering techniciansim in coch sector, As was the casc
for cngin.crs.intor-scetoral nomincl incom:» differcentials increoase rapidly
as yecars of cxmcrience incrcase. In athor words, the offect of the
sectoral s:gmontation variablc is to caust both & shift and, moroe espocially,

2 changz in the slapc of the carnings functian., Intcrcstingly howover
thesc intor s.ctoral income cdifferenti~1s are, in ~creentage torms, not
ncarly as larg.. ¢s thoss that provail among university - tr2inced engincersy
Furthermore it would not appcar thet among private seoctor cmployers,

TNCs nay cignificantly higher solearins to their cngincering technicians.
¥ithin the private sector, thorceforg there is 1ittle intra-scctoral

variation,

It is alsn interesting to compore the nominal salary functions tor
technicians vwith diffurent levels of qguolifications, While HND holders start
of f at salery lovcle considorably Righcr than ordimary techricianz (0.T)
thc rate of increasz in s2lary of the latter group is considerably highor
so that after fifhzen yoars ar so the twn salary curvis intcrsect. - It
should bc rainted out, howover, that the degree of disporsion of HND
salqa}qg_&qﬁmuch greator (17=0.14) than that of ordinary technician salarics(in—
/R2 valuc is so low that we can conclude: that no staticticnlly significant
rcletionship. cxists between years s xpericnce and naminal salaries for
HND hﬁldcrs). What is cven morc striking is the comparatively much lower
salarics paid to cngineering technicians who arc only poartiaelly qualified
(i.e. hav~ ctnly passod either Parts I or II). Why should cucccssfully passing
the Part IIT :@xamination make such én cnormous difforence te an individuals t
parning rrospocts? It will be rocallodthat only anpreoximatily 25 .50/ of
students succossefully comnlitc the: Tull toechniciens course but without
additiomal information it is nor possible to say to what oxtent the
suncrior tccimnical knowlodge acquired or altermatively thedr higher innctc
ability zre.resnongible for the much highcor salarics enjoyod by those

individualls, But is scems somawhat imnlansible that the tochnical

knowned acguired in just ¢ps: yzar of additione?l formz) Sradning can have

such enormous imnart on romuncraticon, Finelly it can pe obscrved in




Figurc 3 that neminel income differcntials between electrical and mechanical
the
tochnician cngincers omplcoycd by TANC and in/privatc scctor as a whole are

relativcly veory smcil,

In vicw of thc low HE valuzs Tor the nominal salary-sxperienco
regression ccuctions it again appecrs that measurablc human variables
account f2r nc marc thon 5@3 of the varintion in ongincoring technician
nominal salarics - and this is aftor the data hag been disaggrogated accord-
ing to scctur, W pronosc ther~fore to oxtend the enalysis ta include ad

additionnl firm s.emcentation variablcs and also incornorate the job
variations

characteristics data (such as/ in tasks, number of people
directly responsible for, degree of knowlodge utilisatinn) into the

earnings functinn,

Job Turnovcr of Engincering Technicians.

Data aon Job Turnover disaggrogoted according to yecars of exporiencu
Data »n Job Turnavier disaggrogatod acewrding to yrars of xnorionce
for cngincoring tochniclians-ars-presentad-in- Teblas-37-2ne—388—— It can-be- -
obscrved that jab turnover is very low for the majority of.technicians,
in particular these specialising in electrical enginczering, Even for
technicians with botween 9-10 years cmployment cxperience 484 of thom
had only changed their job once, 25% ncre than.once anc Zuﬁ cantinued
to remain with thoir original training sponsor. The roascns for this
low turnower have nst as yet becn am2lyscd but are probably the conscqucncoe
of verying combinations of highly speccitic training nrogramacs and high joo
satisfactinon, And yct given that thore is s0 much disporsion in technician
salarics cven.within the privatc sect:nr it is surprising that job turnover

is not highcr,
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3.1 The Stock of Ferm 1lly-Traincd Engineering Artisans.

The formation of enpincering skills amony "skilled manual
occupations’ in Xenya is characterised by a combinaticn of fermal craft
apprenticeship and infcrmal cn-the-jecb training. Given the overall
rescarch objectives of this study, we are primarily concerned with
analyzing the first of these two modes of skill acquisition. However,
cur evaluatiorn of cfficizl policies concerned with the institutionalisation
of artisan trairning {via the cstablishment of formal craft training schemes
requiring scme form of attendance at industrial training centres) cannot be
satisfacterily undertaken without some understanding of the overall
pattern of sikill formation among skilled engincering workers within the

economy as a whole.

The reliance cn on-the-job training by the majority of employers
in Kenya counled with thi. resulting low level of demand for formal
spcnsorship cof craft epprentices makes it very difficult tc meaningfully
definc and compute stock totals for what is an extremecly heterogeneous group
_of menpower. A variety cof definitions have becn used by the threc Manpower
Su rveys and the annual labour nnumeration conducted by the CBS with the
result that these sources of data are of little value for time-series
analysis. TFor c¢xample, the 19€4, 1967 and 1972 Manpower Surveys recorded
the total stock of skilled manucl occupations as being 16376, 28704 and
and 21341 respectively: Similarly, the CBS tctnl for "skilled Workers' in
1972 of 101,00 fell dramatically teo 53,400 in 1977 which clearly

cannot be attributed to the actual deskilling of the labour fcrce.

In crder tc try to clarify this extremcly cenfused statistical
}Picture concerning the numbers of skilled manual occupaticns we have
relicd on three sets ¢f data namely (1) the annual number of craft, and
in particular, engineering artisan apprentices between 194-1977 (2) the
total number cf Covernment trade test passes (both prand totals and for
engineering trades) and (3) 1980 CBS labour Ennumeration data. The results
of this exercisc are presented in Tables 29 and 9 . We have
assumed that all apprentices and learners satisfactorily completed their
training sc that the enrclment figure between 1954-1977 can be treated as
outputs Letwcen 1954-1379. Also we assume that each of these trainees has
cbtained at least one gcvernment trade test so that. in order to cobtain
thz total number of quilified but ncn-apprenticed artisans, these have
been subtracted from the trade-test tctals. In the absence of detailed

informatien on trade testshowever, we have alsc assumed that (1) all Grade I
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holders have also passed Orades II and III (this is the normal
ruling laid down by DIT) and (2) all Grade II holders have a
Grade III certificate. (3) each individual has passed trade tests
in only one trade ( a reasonable assumption and hence our
estimates are likely to over-estimate the number of people with

trade test certificates).

From Table 41 it can be observed that thereare approximately

9000 enginecring artisans (broadly-defined) who have completed

a formal apprenticeship which constitutes less than 20% of the

likely total number of '"engineering skilled workers' as ennumerated

bt the CBS. 1In other words, among employers as a whole, apprentice

training in its current form is only considered necessary for 1

in 5§ of their skilled workers. From a costs point of view, the tra

training levy offers some incentive to train but in many cases this

is offset by the relatively high statutory rates of pay for

apprentices laid .down by the Government (and union rates once they
_have completed) compared. to -those paid  to-workers who-~have-only -~

received specific training on-the job.

3.2 Inter-Sectoral Distribution of Engineering Artisans

We did not attempt to undertake a systematic sample
tracer survey of engineering artisans who have completed appre-
nticeships under the auspices of the Directorate of Industrial
Training. We have however, been able to obtain employer sponsor-
ship data from which the overall pattern of demand for formal
artisan training can be ascertained. And this can be supplemented
by data on job movements contained in the questionnaires received
from some 65 craft apprentice-trained artisans (all of whom are
employed in the private sector) which will allow us to roughly
determine the actual distribution-at least between the private
and public sectors.

Some idea of the overall pattern of employment of
"engineering skilled workers' can be obtained from the 1980 CBS
labour Ennumeration data. In Table 42 it can be saen that 53.2%
°of those workers are employad in the manufacturing sector
(ihree product sub-sectors, food, texti10523 and febricated

products and machinery account for 80.2% of this figure)
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¢ i, 2s with e¢ngineer and technician epployment, “engincering
s¥illed werkcers™ arc heavily concentrated in the largcest
estzblishments (Tableys),

3.3. The Utilizntion of Fnginecring Artisan Skills

The utilization and itask analyscs for cngincering
artisans are based on the data contained in the section of our
questionnaire on charactcristics of present cmployment. Jrtisans
claim to utilize o very high pcrcentagze of their formally-icquired
knowlcdge (sce Table u49). ‘While, therefore, the overall eamploycr—
demand for the present approntice training is relatively low,
whers these artisans arc cupleyed tnere appears to be a high
deeree of correspondence bztween cuployer skill reguircments and
the training, undcertaken.

The task analysis breakdown is presented in Table 46
wherce it can be obscrved that irtisans are engazed in routine
and major mzintcnance andrepair activitics involving, as expected
a lower level_ of supcrvisory activity_than technicians and
engineers. One ngain, howcver, therc is still considerable
variation in the pattern of tasks undertaken by this sample of
artisans thus indicating that they also occupy a widerange of

of positions within the employment hicrarchics of firms.

3.4. The Structure of Remuneration For Ineincering isrtisans

The results of the siaple linear regression eqguations
for nominal szlary and ycars of oxpericnce arc prescnted in Table
47 and Figure 4 on the basis of which the following tentative
conclusions can be drawn: (1) The hwaon capital expericnce
variable accounts for between 10-50% of various in nouinal
rermuncration within the private scctor although more eniphasis
should be placcd on the THC R™ valucs in view of the higher
sample populations (2) ..lthough salaries data for artissns cmploycd
in thc public scctor wis not cBllected we Lave tentatively
estimated probably regression lines based on the pre—and past-
Waruhiu Commission Saizary Sczlces for artisans employed in the
Civil Servicce frem which it can ebserve thzt private scctor
artisan nominal salariecs are between 75 to 20% higher man in

the public sector (dcpending on the number of years expericnce



of the artisans) (3) INC euploycrs tend to pay cousiderably

higher artisan salarics than other private cmploycers espccially
for .aore expericnced manpower () Salary differentials between
cicctrical and mechanical artisans do not appear to be sizevable
although the sawple size for clectriczl artisans is not sufficiee.
ntly large to be ablc to state this with a high degrce of
certaintyr,

The utilisation and responsibility variables were
also incluvdecd in the resgression analysis and while naoither
produced coefficients which were significant at the 95% level.
the R® value increased considcrably to 0.75. (The university -
trained cngincers cmployed by consultancies were the only other
group where the inclusion of these two variables resulted in a
much higher R™ valueld It would seem thercfore that; at least with
respect to these variables (cxperience, degree of utilization,
people rcsponsibility for) there is sowmc similarity in the wage
and salary structures of orivate-scctor employcrs of artisans

and among enginccring consultancics. 3But considerably more

computational onalysis nccds to be_undcertaken before . the

couplex nature of these carnings functions can be undecrstood.

4.1. The Quantitatative Relationships Dotwoen Bneincoers

Technicians and irtisans.

For manpower Plonning Purposcs, it is comaonly asscrted
asserted that technical manpeower should be produced so as to
ensurc the attainment of a maonpower pyranid which is charac—
terised by the 'corrcct! hicrarchical cowmpositicon of the various
major catcgories of manpower. The case of engineering manpower, it is
argucd that there is an optimum quantitative relationship hetween
engineeis, techniciens and artisans which, when expresscd as
ratioz of one category to another, should be in the order of
1 engineer to 5-10 technicians to 10-20 (or sorc) artisans.

It is then generally concluded that the manpower pyramid is

hezavy too and that the most important priority is, thercefore,
to ¢xpand training facilities for technicians and artisans. This,
1t is argued, is wherc the major manpower bottlcnock arises in
relation to ensuring the wmorc cfficicent functionning of private
and public cnterprises and organisntions and hastening the

tapleaentation of developacnt projects. The point to stress,
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howcver, is that thesce stateidunts which arc nnde with such

i

~corviction and certainty arc often bhasced con the fliasiest
eirpiriczl ond theoretical knowledge of the actual manpower

structvre and .ffictive monpowcr demands and needs. In the case,
for exanplc, of occupationnl ratios thise are generally not
ditermined on the basis of coaprchensive surveys of stocks
anc concrete cuploycr dewands but are mcercely assumed to be the
most desirably clthough there is occassionzlly some attenmpt
to at empirical justificotion by referring to manpower ratios
prevailing in other developed cconowies., But a wore dutailed
analysis of nanpower structurcs cven within these countries
rcveals thot there it is often d@ifficult to discern any uniform
pattern.

Our study of the formation of mngineering labour
nmarkets in Kcnya is concerned to onalyze the social political
and cconoimic forcus which have staped  the existing pattcrns of
training =and ecnployment of cach category of cngineering manpower
To merecly subswice this key aspcet of Kinyan political econony
into pscndo- technocratic ratios is clcecarly unsatisfactory.

—Indeed--this-is-in-itsel f-symptonatic--of-fthe -ideologieal-and
theoretical premiscs of conventional wanpovier planning exercises
which, given. that this planning has had a very  tapgible  cffect
on manpowecr development in Kenya, wmust themselves be carcefully

cxamined.

The purpose of this paper has been to furnish some of
the data which is an c¢ssentilzl prercquisite for the more
theorctical aspccts of our study outlined above., In simple
quantitzotive tcerms we are now in position to derive the mnin

- features of the engincering marnpower pyramid which provides
a starting point for a discussion of the more gualitative and
theoretical rescarch we have undertaken which will be presented
at a later date. 1In addition, the questionnaire data allow us to
formulate testable thecorctical propositions on the relztionship
between the training and utilisation of engincering canpower
To what extcnts  for cxample, do cduceational gualifications scrve
to creatc forial boundaries of stotus 2nd salnry within the
different types of cnzinecering labour .azrkets, in Kenya..
Comparinz our very provisionnl c¢ngincer, technicinn and artisan
salary—-cxperience regression curves does indicnte that this

scems t0 be the case but with & nwiber of very iuportant rescrvation
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LGIVIL ~ - - HorKezyen:. 1c 6 & 13 1 13 1 30 27 2y i 15 17 7 2
! Total 14. 6 22 28 25 25 25 4 41 43 40 57 59 &L 54
Keigan 4 3 3 5 6 g -~ 6 1 20 32 1y 4C 35
ELECT Non-K ey an 3 8 9 5 i 9 12 6 - 17 7 5 1C 7 € 1
Botal 701 12 10 15 20 I3 23 19 25 42 26 16 36
Keryan 2 Ya 4 9 i 5 8 4 - 11 11 41 40 36 4> 35

' |
MECH. Hor-Kcnyan 3 Na 2 1 1 2 1o 19 23 9 1L 5 g 2
Total 5 Fa 8 0 hr 30 14 30 34 50 51 41 48 37

h




:_Sstimatec of Fereinn ~ Triin:d ™n-~incors Bv Country/iepicn 1960-1979(

|

4,V. STLD ‘.\.v.1 No TOTAL TNG | TOTAL IC Eh%/Tot-ll i
v STUDINT®, STUD.NT \DUATEY  Rutios.
COVITR Y RTTON 19epts ;gct;z_ :;h ..Tuzé:gls":?gm G31“51711Tf79 Ratio
196865 65-7H
UNITED KING IO 1200 n. 1 130 300 10,5 12,5 |
UeSe e 1000 2000 75 270 7.5 745
T, °S.R 1400 350 40 100 8.0 (16,0
INDIA/PAKISTAN . 800 1000 120 270 15,0{15.0
TUROPE 150 250 30 90 20.020.0 |
WBAT GERAY 50 150 15 30,0{30.0
REST OF WSSTERN 100 200 8 7 7.5\ 7.5
ZUROPR
~IDDLE EAST
REST AFRTCA
418 1137 (

Notes @ (1

(i1)

Thz output of Kenyin Fngincoria
universitics 1971 ~ 79 been estimitzd from dita

- WD

2 griduites from U.Ke
supplicd by

tha kniversity Stitisticil Records Offica.

Sources: Ministry cf Higher Tducition, Overscis Studcnts

It has boen .ssumed thit on aver.ge 1 student tikes five -
yeirs to complate hie tr.ining overseiSe ... ..o

Files, various.

|



TABLS 3 : fercim — Tr.ined ™heizors Trwcor Survs,

IDS/WP 381

| SYBJICT No. Rweplice Numbar Trocod
Civil 19 15/57 26.3
FLECTRICAL 26 _10/3 4 27.7
MICHANICAL 31 12 /39 30.7

Sourcc:  Forcign - Tr .dncd Sngincors Tracor Survey. 1981,
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L : “teck of University - Triined Mvincers in Kenvy  1964-1979.
CIVILS l ELECTRICALS ICHANICALS Tot .1y
ma:-c\ K X Tot 1| X AN T | K o T|K Ex
; 1
154, Gy 136 200 | 65% 1,9 214] 7 206 341} 203
1972 128 38z 511 | 95 259 sk 75 439 5141 298 1081 1~
1979 L 500 3L0 84 1356 113 L69| 117 306 7231 1277 759 24
%2
H 557 Lkl 998 389 7 536|450 393 8L3]1396 982 2
Thir ilse includes non - citizen isians.
High estimates include expatriate itnchmicians n?! the uppor cestimato of
overss.s - triinsd studcnts.
Relibed specializatinon such s structur:l, teloceommunications,
chemic.il, texztilce engincering arc ilsc included within the appropriate
diseipline category. .
{
Sources: Republic of Keny., “Hirh-Level M.npowcr: Recuircacnts ind Resources

1964~70", Ministry of Zeconomic Plinning .nd Finance, N:iirobi, H.iy 1965.

Republic of Kenys, #1972 High «nd widdle lovel

st npower Survey® (unpublished)

Forcign wd Univercity of Naiirobi Tricer Surveyss

-
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Table 5: Demand Zla-*ici*ire For University Traine~d
Enainc-ring ifarnnower

~ N Arpp SpP ALY mploy
DISCIPLINE ~—~_ £6a GOF 64 Elosticitt  L&4 Tlasticity

CIVIL 313 16 2.F8 57 5.8
ELECTRICAL 115 116 1.0 e 2.0
MFCHANTICAL 1153 16 1.0 57 2.0
TOTAL 177 116 1.5 57 3.0

1

i

Sources: Annual S*atistical Ab~»tracte and Fconamic Surveye
1964 87 (various)

Table 6: Manmowrr Proirctians for Universi+y Traincd Fnoineer-
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TI48LE 7 Prcsent Buiplovment of Engincering Graduntes From Nedlitobi University, 1964 - 1979
Central [Puras- [ifrican Hon- T N C +|African African Other Ioreisn|Teachers Migr—|{Traced |In- Tracced
¢ Govern- {tatels findust- Lfrican|doint [Consul- Consul- Citi-~ Corsul-|+ Studen-ated |Total jtraced|% Total
DISCIPLINE |nent rinl Entre~ {Privetc! Venturce|tant Entre-| tant Empl-! zen Con-~|toney [ t@ Reg.
) AN eTeIREAE] PLoneours Oy €S sultnev L
ok S ASS - - I
CIVIL 166 56 0 10 9 9 L 22 Ke 10 1z | 359 56 9l,f
% Traced 46,2 15.6 G 2,8 2.5 2,5 | 3,0 6.1 14,5 2.8 100 -
_— —_—
REGISTEAED | 51/113 | 27/47 | 0 5/10 | 4/9 8/9 16/11 | 15718 24/39 | 2/e | 0.v |144/2C% 3/36 -
62,8 0 50.C  [44c4 88,9 90.9 23 61,5 25,0 0.0 |54.3 €,3 - |
! - 1
DLESIRICAL | 34 105 1 6 78 3 2 2 5 12 10 | 218 22 90.8
% Tracod 15.:6 48-2 0045 2&7 17‘.4 154 0:9 Oz—9 2;3 5,5 4-:,6 100 -
—_—— ——— —_ ] _ —
RSGISTERED | 11/22 | 16/87| O/1 e/5 | &2 2/3 0/2 1/2 1/5 2'9 | 0,0 | 4%/164 - |
‘ % 50.0 18,3 0.0 £0.0 29,6 66 .6 0.0 150,0 20.0 22,2 0,0 | 5.2 - ,
| —
HECAATICLE | 70 53 3 22 95 1. 2 2 1 18 4 e2n 21 92.8
I
¢ Traced |25.8 | 19.6 8.1 35,9 0.7 0.4 6.6 | 1.5 1 100 - -
ABGIONERED | 14/48 [ 23/39 | /2 9/18 |16/0 /1 /1 1/2 o/1 513 | 0,0 | 69/186 3/21} -
:;0 2902 60'0 5000 2607 5000 090 3895 Oco 3791 1433 -
TOTAL 270 214 4 38 142 13 17 26 57 40 26 | 848 79 91,5
Traced | 31,8 25.2 Qs 4.5 [16.7 1.5 2,0 3.1 6.7 4.7 3,0 | 100 -
AEGISTERED | 76/166 | 66/169 /4 16/33 |25/96 1/14 10/14 17/22 2/45 9/30 | 0.0 |259/615 -
s AT 4 39,0 48,5 29,1 T7e3 5545 30,0 0.0 | 42,1 -
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Tab'e 8: E- p= nf Sectoral Dic*ribution of AY1 Univir-i-v Trained
Ergine~r- in Krnva

?t2-\~-_ SFCTCR C~n*ral Fara-+at*al Connultancy O*her
ESTIMATE Govermmen*
UNTRAC -R n2.9 25.n 22.0
BENNELL TQOTAL 23.0 2n.0 25.0 29.0
CBS "Architcci=,
Engineer- £
Surveyor-" 1930 a7, 20.0 19,0 24,0

Tabl= 9: Sectoral Dis*ribution of Enoincors (Kenyans ‘£ Non Citizens)
CENTRAL PARASTATAL & CONSULTANCY FRIVATE
PLINFE EAR
PISCIPLINE | YEAF ROVERNMENT | LOCAL GOVT SECTOR
1964 100 4 120 (80) +| ~0-50 (15) 50 (25)
b VI b—————] 2999~ — {25 a~ son(sn) | 75125 (11)
ELECTRICAL +| 1964 240 -t 2610 (82) 10(2) an (13)
TELECOMS 1979 {180 250 (75) s0(e) 80 (15)
MECHANICAL | 1664 110 4 170 (28) 10(~) 200 (s9)
CHEMICAL + .
RELATED 1978 180 256(27) en(86) asd (s57)
, GBS -
Archs,Eng+5urv 1980 1794 na es na
R 1 l _____L.
Note: Figurae in paran-he-es are mercen*ages.
+ To*el nublic sector nrrcenrage,
Table 10: Di-~rribu-inn of Nairobi Univer-ity Mechanicad FEneineers
By Firm Siz~,
Numbe:r of Fmnloyzes
~ 0 - 200 200 = 570 5004  Total
Manufac*uring 2 e 102 126
Othrr Indu=trial 15 5] 28
Percentags 5.8 24.0 71.4 15.4
J S——
Source:

Naircpi University Fnginerring Tracer Gtudy,




17: Di<*ribution af Encin-cre Amoane

Mrivate 3-~tor Ca' - reri-~ne 1975

Numib=r of  Emolavore
No Encincar-
P~r Entor-ri- N = 201 21 =57 |7 =100 11Mm- - 200 {20 — 5N0| aNo~
0 3 11 - 2" ™
1 . 1 2 2 2
2 . g . 2 1
-1 . . . . 2 1
4 . . . . 4
S . . . a N
6 -10 . . . 1 ”
11 - 15 . . .- . 4
16 - 28 . . . . . 1
25+ . . . . . 2
Note: Fiquree show number of antsrarinze.

Source: Na'ional Councit fTor

o Scientiz'-s

5 and Technicicne™, unmublished

"M.975 Survey

——J-a. -

ca




Table 12: Miliza+tion of Formally Ac~uired Enginecrina Knowl edoe
By S~c*or
% U-iliseion|q, _ Number
cECTAR SWBJFCT 0-24 25 = 49 50 =74 75 = 100 Respondent s
12.3 56.5 17, 8.
CIVIL ] "
SERAVOCE 14.2 57.1 28, 0.
W 33. 3 33,3 33.: 0.0 12
c 11.0 55.5 an, Q.
PARASTATAL a1, 42.8 20. 5. a5
LY 29, 53.0 18, 0.
NON=— c
AFRICAN E 50, 50,0 0. 0.0 2
FRIVATE M 21.5 47.0 23.5 6.0 17
0.0 25.0 75.0 0.0
TNC 36.3 26.0 9.0 0.0 11
M 43.0 43,0 16.0 0.0 a4
C 10,7 a5,7 7.5 523
CONSULTANCY E 25.0 0.0 75.0 G.0
e [ R v N o} 25,0 75.0 | 0.0
C
UINIVERSITY/ E 0.0 100.0 1.0 0.0 1
m
FOLYTEGHNIC M 0.0 a3.3 0.0 66.6 A
C 11.3 48,4 .0 6.2 97
ALL E 31.7 42,3 26.7 5.0 60
[ M 30,0 48,0 19.0 3.0 108
Source: University of Nairobi Questionnaire Reenondznts,
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Upper Juartile

wlVailo

Disign 1c - 19

anzz.rial cic 10

Ledutenoace

Froduetion .

0
0

70
60
0

0

- 19
69
- 9

0

9| a0 -

30
50

2
®lect woadintanrace 0-9 10 - 12 40 - 49
Proiuetion 0-9 0-9 0 - 9
Daesin 0 -9 0 -39 30—~ 39
Marsseeizl ete 10 - 19 30 - 39 50 - 59
Iecnconicel laintenosince 0 -~9 20 - 29 40 -~ 4%
Producvion -C =4 10 - 19 20 ~ 29

—2Isble

Sources

- o .
1l4: _Selationskin-B
!

Yeor Civil

University ol Nairobi Questiornaire

Tperieled

[T { Ve
QEL'..'.U‘.:.{

Sauaple
Size

Intercept
Value

b Cocfficient

CIVIL
SEVICE

30

2495.6

156,20

PALASTATAL

11

497544

97.60

0.43

0.05

NOL-AFICAT

TN DUS T IAL na nz. na
TN C 4 na na Tia

LOCAL
CUSUILALCY

4562,G

491,81

0.56

FC.aion

COLNSULIANCY

32

4651.4

448,36

0045

ALL TRIVATE
SECTOR

64

4645.0

451,55

0.49

PUsiic ¢
PRIVATE

105

377444

403,.8

0.30

Source:

Univorsity o¥ Ua

irchi
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Tavle 15: R
A

2laticnsuin Fetiveon Nomingl Salary and Yeors Ikpeiierce
or Lliecwrical Mnmncers

2
- Sampleo Intcreont l b Coulficient R
SECTR Size Valuc
CIVIL .
SEAVICE 9 3045.0 73.40 0.1
PARASTATAL 42 3396,.6 268,0 0.31
HCN-AFRICAN
PaIVAT S 4 na na na,
TN C 8 na nn na
LOCAL
CORSUTANCY 2 - ne na na
PORIGA 5 e . oo
CONSULTANCY
ALL P=IVATE = - n
FUBLIC + .
PRITANE 75 3463.5 ! 365,9 0.22
{ |

Source: University off airobi JQuestionnaire Lospondents

Tavle 16: R

clationshin Betwean Nooinal Soloxy ond Years Exinericnce

- Por liecnenical Dnginasrs
e . 2
Samplc Intercept b Cocrficlient R
SECTOR Size Value
D 13 25585 26,64 0.01
ornviCh
PAUASTATAL 16 2755.7 526.,3 0,13
NOE-APRICAN | ., 50
THC 50 4341,15 67447 0.51
LUCAL ,
CONS ULLANCY 2 na na o
FOLEIGH
CORS U LBANCE 2 na na e
ALL PLIVATE . - ~
STCTOR 3 4215.0 573 .5 0.36
| punrIc
PUZ-IC 4 111 34835.6 5620 0.30
PiIVATE

Source:  University of Wairobi Quustiomnzize despondents
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RIS HIOX!

Civis

Intorocet
Value

- 51 26T76.7 125,56 0.22
v ViCD
PR T 71 366€ .6 231.7 0.19

T AR N
JJ\'J.-".A:' l‘.‘.LA.;.‘

IRHT O TR

4320.4

344.0

0.23

Tuce

4370.2

533 .4

0.44

LOCAL
COSSULELICY

488,95

0e55

TOREIGH
COLSULLANCY

a1 BAIVEAYE
SECTUR

PULLIC +

PILIVALE
L
Soarce: Umiversity of Hoircbi Quectionnaire Recpondents
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Public to Priv..tc Sector Job Movomaints: An Encineers

Number | o Nunmber
DISCIPLINEG Fubiic 2o Frivate A Private To Puvlic %
CIVIL 20/123 16 .26 3/123
ELEQT.ICAL 15/86 17.4 2/86
L{ECEAITTCAL 12/120 10,0 7/120
TOPAL

Table 19:

Public %0 Privat. Sc

tor Job hovemunts For BEn incers with

C
3

mor2 tini: Thrce Yeors IXporicnece
Xuabcr & Huwaber %
DISCIPLINE Public To Privatc ” Private To Public °
CIVLIL 18/87 20.6 2/87
ELECTRICAL 11/62 17.7 2/62
MECILICAL 11/53 12,3 4/89
TOLLL

Public Sector Frofissional Mi-rants (vitu more than barec

Table 20:

——Ycars Bxweriunce) Bioressed Ac-verceata—oci-icual.Puhlic

SectTor tnplo 1snt

Wumber pr Muzber o
DISCIPLINE Public Yo Private » Private To Public ”
CIVIL 18/ 42 42,8 2/ 42
ELECTRICAL 11/52 21.1 2/ 52
MEC:ANICAL 11/36 3045 4/%6
TULAL




RN AP voo  WJUUICULL BY YELS 00 SIPL2IRICE
20 oL Job
Crongzes
Yoois i
Zpericriey
7o i e 0.0 0,0 0,0 0,0
0 - £1.0 40,0 0.0 0.0 0.0 0.0
E 86,0 9.0 5.0 0,0 0.0 0.0
65,0 31.0 a0 0.0 0.0 0.0
M 4640 42,0 10,0 2.0 0.0 0.0
B 54,0 15,0 18,0 0.0 0.0 0.0
21.0 17,0 12,C 0.0 0.0
5 -~ 06 63,0 23,0 11,0 3.0 0.0 GC.0
.’;.5.0 35.0 20.0 0.0 O-O 0.0
32,0 Ue0 5.0 22,0 Q.0 0.0
T s o e —+—504C— | —O50— -0 OT0
24 86,0 15.0 0.0 0.0 0.0 0.0
c 10.0 17.0 17.0 17.0 4‘900 0.0
2 -~ 10 I 20,0 80,0 0.0 0.0 0.0 0.0
B | 10,0 20,9 40,0 0.0 0.0 0.0
F L
0.0 33,0 3540 C.0 17.0 17,0
11 - 12 0.0 .0 [100.0 0.0 0.0 0.0
E 5.0 0.0 25,0 ¢.0 0.0 0.0
c 0.0 0.0 0.0 0.0 0.0 0.0
15 - 14 0,0 0.0 C.0 0.0 0.0 0.0
E 0,0 100,0 0,0 0.0 0.0 0.0
C 0.0 0.0 100,60 0.0 0.0
15 + M 0.0 0.0 0.0 100,0 0,0 0.0
B 5C.0 5C,0 0.0 0.0 0.0 0.0




d Cutsu~ ol Lechnician Jraducies Fra: Renva and
watbasae Poly seenties 1569-197Y

LMCHINICLL

dechanical 2gineering Tecimicion 11t 137
Mecnanicel IEngineeriiiz Tecinmician I + II 362
Other Uechiniiical Related Technicians I - IIT " 57
Higner Mational Diploia iiechanical (full) 55
Ordinary Diploma in smeci. aid Dleck Engineurii;g* 162

I3
" MOTOR VZHICID

Botor Veolidcie Technicicn III 89
Motor Vehicle Technicigns I 4+ II : : 248
337

ELECTRICLL

Elcetrieal Install + Engzin, Technicians 11Tt 285
Electricel Install + Engin. Tecknicians I + II - 210
Higher Ilational Diplona Eloctrical (1‘ull) 59
Other Electriecal Tecimicinns I - III ’ 64
Ordinary Diplann in Electrical Engincering — © - a1

BUILLIGG

Ordinary Dipionas in: Cartegraphy - ) 24

Land Surveying - .70

e ' Civil Engincering 105

Building + Civil Ingincuring 209

Wat.r Enginecring 91

Construction Technicien I 270

Cunsiruction Tuelridcian II 100
Higher dational Diplaons a3
GRALND COrAT _2681

Notes: HND techiiciaon totals have veen deducted froy Ordinuyy Diplana
total sinece the latter group coustitute tiw nnin scurce of rec-
ruiti:ent foirr HIID coursed.

+Part III totals hove beon deducted Srvai Part IT totals.

It ic[_possiblh to deterniine frou comaiiation reeoerds Just hew nany
students cuplete Part I wanirvations belvre proccoeding to Part II
Ve have asswicd that 505 of successiul vort I otucents procecd to
Poart IT ond cun therefore be elinirinted,




chio Zhr Ddstridvtic: of Ik sooorin: Tuchnicioie by tlain Beonotic

4TV TV,

sagin Connnity

Loric, ..zm, Bleet + Construct. dctnil Troams + Dng
Tishiig Woter Wihole- Coar scrvice Services
Niring srlc eve

dut.r 159 bt 959 585 111 612 T14 719

f‘ 3,9 10,9 23,0 9.4 2.7 15.0 17.5 17.6

Rohle 2451 Pattern or I mlover Suensorsuip of Builudneg Pec t:dciang nt the
Feavae Folvtoee.de 1975=T79
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Table 25: Pattern of Employer Snonsorship for IDlectrical and
Related Technicians at the genya Polytechnic 1975-79

2rd Ter 1975 2nd Tern 1977 2nd Texr. 1979

- POPC N\ unber Yo Xo of | Iwber o llo ox | Nunber % No of
Dbl students Total TPims | Studonts Totnl PFims | Students Total Firns
CIVIL SERVI(e 70 28.2 10 87 375 10 101 443 11
pawrestatal 113 45.6 8 82 55,3 6 81 3545 6
oovatacturisg o _ 5 0.8 6 5

I\NC ‘r 9 O 1 1 5 1 . 9 1 7 . 5

|

iaaulacturir ~ . -
! Other 1 5 o] 00 & 7 Do 0 5 2 009 2
Constructior & 1.6 4 0.0 0.0 0.0 6 2.6 3
Oth'\l:‘ 20 800 18 5 2$1 3 3 . 1-3 3
cunsuliorey 2 0,8 2 2 0.9 1 2 0.9 1

}
(rsher Private
Urspceified ! 0 0 0 24 10,3 24 17 Teir 17
Single Spengers

.

A e P48 160.—— —58 B T ] Lo L

Llie s O
e - 3.2 - - 72.8 - 9.8 -

Table 263 Pattern of Riployer Sponscrsiiy &or Licchmnicnl and Nelated
Erziacoring Tecbniclans at the Lenya Polytechnie, 1975=79

\ 2nd Toers 1975 2nd Tom 1977 2nd Tern 1979
sporan SN (Huaber % No of |Kuaber No of [ihumbur %  Wo of
- Students Totel rFirma ([3tudents Potal Yirms btudents Totnl Pirms
Civil Serviee ‘l“»'? ‘:'002 13 104 551:7 10 14’2 56 02 3
Dorastatal 73 27144 9 40 1%3.7 3 55 14.0 7
Canufacturing -, - - .
o T 50 13T 15 22 7.6 6 53 8.4 9
carfacturing
HOCTUINE 46 2.6 26 28 9.5 5 26 6.6 6
Cunstruction 2 0.3 2 0 0 0 7 1.8 2
Other 37 10,2 20 38 13.0 12 61 1546 14
Cunsultiancy 3 0.8 2 2 0.7 2 51 1
Vthier Privete
Unspeeified.Single
Eh{ogsToas 0 0 0 &7 19,6 57 A6 16,8 Ah
504 100 87 <31 00 99 1 592 100
SdUenS % Totnl - 51‘_,1 —- - AT et . | L 50.2
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T,BLE 28:

Maber and Percentage of Enginecring Technicians still canloyed by spousor and

Pattorn of Inter-Sectoral Job Moveents

~ PUBLIC |PUBLIC PUSLIC SECTOR PRIVATT SECTOR SPONSESS | % STILL VILH
OO £ SICTOR | SECTOX SPONSERS 70 70 PUBLIC SECICR CR1GINAL SPURSCA
- STOUSGR | A3 4 WHOLE | PRIVATE SLECTOR
AICHER Nos| 2/5 2/5 3/5: W17 /17
DIPLOL, — —
MECFICLL | 4 4C.0 40,0 60,0, 0.0 58 .8
wos| 11/22 16/22 6/22 6/16 20/40
LED  III .
v 50.0 72,7 27.3 50.0 5343 50,0
HIGHIR {Tos 3/9 /9 2/9 £/6 c/6 9/15
DIPLGIL — — —_—————i
ELDCYRICAL | % 33.3 7749 22,1 100,0 0.0 40.0
1
Nos| 26/50 36/50 14/50 5/8 o/8 21/56
EET III _
< 52,0 72.0 28,0: 50,0 0.0 50,0
Nos| 42786 61/86 25/86 28/44 6/ 44 /130
POLLILS B

‘Source: Konye Polytechnic Technician '.’L‘rajer Survey.




T 7 "9 Twnlovmint

Distribution o7

™+ Sy~ 1
STaAnerin T o

>chiiciine Ry Firm Size

*Hthin the Pririte Scctor

‘ ——-
"o Euplcyees | 1 — 50| 52-100 101-200 | 201-300 | 201-555 550+
Tumber 73 219 1,02 235 L1, 1118
% 16. 5 7.6 14,0 8.2 1.5 39.1
flo. Tst be. | 1207 503 605 237 219 185
e Tocheg/3et s 0,04 0. 2% 0. %6 1.0 1.9 6.0

Scurecc ¢

Thl. 50

Fmplovment TMHstribution of BEnvancering Teclmicions By Firm Size

1980 L bour Zmameriticn, CBS,

unpublishoed

witliin the mnal .cturin

.cltor

1_= 50 51.-_100 {101 .= 200.|-—20L- = 300 --30L e L5 | —— 510

iumbo lc 1.6 og 57 as 1so|
0{ . l’-}ao 10n3 1908 1.‘298 1991 3308
15. Est:ibs 140, 215 152 59 50 N
Av. Teche/Tet bo| 0,01 0.21 0.58 1.0 1.7 3,19

Sources s Tiblo ¢
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I ble 32: Porcontars Uhilization of the Formally

rccuire. xnowledre of i rin, Tochnicims (P.rs IIT

m¢t Qrdin ry Diplom.)

- Utilistion (%)
Sector 05 2(~=50 51-75 75+
Civil Service 14.2 2801, 1402 L2.8
P.r '-St.'.t il 11{02 38al 28:6 l9ao
Intustri.l Priv te| 9.5 21.4 3363 35.7
Censult ncy 0.0 0.0 0.0 0.0
..V‘Or 1,5’,0 llnz 2852 29n5 3100

Tible 332 Peorcant e Utilization gf_‘__t_hc Formi1lly - iccuired
¥nowlcdr: of HND on-:inzerain: tochnici nc.
T Uidlie.bion (7)
Sector 0 - 25 26 -~ 50 50 - 175 75+

Civil Service

n/1

P.rastut.ls

n/

Inductri:l Priv:tc

Conrultv ney

1“./,1.

Aver go

n/1




N
“w A

win An

alycis of The lnployniont Fos

itions

Occupied

Sy rorv 11T ond Criincxy Diplaic Engincering Techuicians

‘Tuterval Lower Quortile Median Upper Quertile

TASK

Adcirietravion,

Henggericl, Supcer- 10 - 19 20 - 29 50 ~ 55

vising

Design 0-9 0-9 20 - 29
Liaintenance 10 - 19 4C - 49 50 - 59
Prcduction 0-9 0-39 30 - 39

Tabtle 35:

Tesk fnalysis of the Eoploynieat Fositions Occupied by Hicher

Diploig Engilicering Technicians

1
Interval Lower Quartile Medion -~ Upper Quartile
TASK
Ld:inistration,
Managerial, Super- 30 - 39 40 - 49 60 - 69
vising
Desim 0-9 0-9: 10 -~ 19
Meintenance 10 - 19 30 - 39‘ 50 -~ 59
Production -9 0-~9 | 10 - 19

dource:

Engincering Technician Questiomnaire

Reepondents.
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Tcble 36:  Relationshin Bets.cen Naziral Salory ond Years of Experience

Fer Doginecring Yechnicians, by subj.ct end scctor

l

S - - | 2

Course g N Intereops b Cocificioent R
£11 P 4+ III + Odip{Civil Scrvice| 11 1641 95.11 0.07
-.on Parastatal 24 1231 25141 0.44
" Privete 11 41 1527.3 410.8 0.35
L11 P + I+ II Private .11 18 1105.6 166.8 0.33
L11 HN D Private A1l 16 3591.7 282,82 0.14
Mech P+III+0dip Porastatal 5 0.94
" e T¥C 16 1204.54 46444 0.49
n woon Private 411 | 27 1369.16 40744 0.51
Elect P+II1I+0¢ip |[Parastatal 18 1090,56 243,50 0.62
! v THC 14 2004.83 56545 0.19
b " " Frivate £11 16 1912.89 419441 0.16

Seource: Date coatained in enginecring teclmician questionnaires,
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37:  Jck vturnover By Yiors Exuoerience fAnons Tochrndeior Traocer Sanwle
1 5
43,0 (3) 57.C (4) 0.0 C.0 0.0 0.0
23,0 (2) 44.0 (3) 29,0 (2) 0.0 0.0 0.0
90,0 (9) 0.0 10.0 (1) 0.0 0.0 0.0
I'IDE 66.0 14.0 1‘[‘.0 0.0 oao O-O
75.0 (3) 0.0 25.0 (1) 0.0 0.0 0.0
HIN 0.0 C.C 0.0 0.0 0.0 0.0
58 50,0 (4) 37,0 (3) 13.0 (1) | .0 0.0 0.0
HB 0.0 0.0 0.0 0.0 0.0 0.0
LET 0.0 100,0 (2) 0.0 0.0 0.0 0.0
HIN 0.0 100,0 (1) 0.0 0.0 0,0 0.0
ELT 57.0 (4) 43,0 (3) 0.0 0.0’ 0.0 o.q
HDE 0.G 0.0 0.0 0.0 0.0 0.0
. 0.0 0.0 0.0 0.0 0.0 0.0
Hhi 50,0 (1) 0.0 0.0 0.0 0.0 0.0
—mm- | 2s,0.{1) - | sC.0(2) | 0,0 25,0.(1).1..0.0. 0.0
EDE 0.0 0.0 0.0 0.0 0,0 0.0
sble 38: Job Turnover By Years Expericnce foons L1l Technician Questionnaire
Roespondonts
0 1 2 3 ' .5
b 100,0 (2) 0,0 0.0 0.0 0.0 0.0
0-2 — 4. —
M 100.0 (4) 0.0 0.0 0,0 0.0 0.0
E 100,0 (1) 0.0 | 0.0 0.0 0.0 0.0
3 -4
I 27,0 (13 6.5 (1) 5.5 (1) 0.0 0.0 0.0
o 75.0 (6) | 12.5 (1) 12,5 (1) | 0.0 0.0 0.C
56
u 54,0 (7) 23,0 (3) 23,0 (3)| 0.0 0.0 0.0
E 75.0 (21) 7.0 (2) 18,0 (7) 0,0 0,0 0.0
7 -8
Rl 35,0 (8) ; +8.0 (11) 7.0 ()| 0.0 0.0 0.0
! L —_—t
1 - . ‘ \
' 40,0 (6 | 40.0 (6) 7.0 (1) 13.0 (2) | 0.0 0.0
7 =~ v —_ ;
Bl 15,0 (2) | 54,0 (7) 8.0 (1) 15.0 (2) | 8,0 (1)| 0.0
I , i .
= 54.0 (7) | 46.0 (6) 0.0 0.0 000 0.0
11 + T s
11 | - - S -
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able 39:

learncrs 1954 - 1Q7

t aoprentices and Indenturcd

'z
o
£3
o’
o
i
o
h
Q
=
&)
HH

Yecars Typc Trainee Totals
1954-77 Engincering ipprentice 6393
1959-70 Engincering learncrs 2582
Sub-Total 8,575
1954-60 Totnl “pprentices 1819
1961-77 Total .pprentices 7875
1959-70 . Total learners 3611
Grand Total 13,305

Notes: Engineering trainecs include filters, turners, other
machinists, sheet-metal workers, Tlant and outomotive mechanics,
instrunent

Source: As for Table 40

Table. 41l: . wualification Breakdown igicrie Engincering Skilled Workcrs

Engineering A1
Formally Sponsorcd Trainces 8975 (18.3) 13305(14.0)
Non-Sponsored tradec test passes 9213 {18.7) 24839(26.3)
Unqualified CBS"Skilled Worker"estimates 26108 (63.0) 46785(59.7)
Unqualified CBS"Production Supervisors 1836 9673
& Foremcn “estimatcs 49136 94652

Sources: .As for Table 40

Unqualificd skilled worker estimates have been basced

on Unpublished CBS data giving total number of skilled
and engincering workers in 1980 from whichapprentice

and trade test totals have been substracted. In addition
we have assumcd on the basis of previous information that
at least 50% production supervisors & forcmen have no
craft qualifications whatsocver and that '50% of these

are engaged in engincering activitics broadly defincd.
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Table L0: Total Number of Individuals Pessessing Trade Test
t Certificates 1954-1979.
Sources: Republic of Kenya/Kenya Colony, Annual Reports of

the Ministry and Department of Labour 1955-13877.

Kenya National

Archive _and,. for passes.since- 1877, -Unpublished - records- of-the

Directorate of Industrial Training.

Table H45. Degree of Utilisation of Formally Acquired Knowledge

By Engineering Artisans.,
- ]
TT———___ Utilisation%
Trade —— 0-25 26- 50 51 - 75 75
Kechanical &
Electrical 7.7 23.1 28.2 +1.0

Engineering

Artisans

Source: Artisan Questionnaire Pespondents

Table 46 Task Analysis of Present Employment Positions
Occupied by Engineering Artisans

“~—~—____ Interval Lover, Upper

Trade T —— Quartile Media Quartile

“anagerial etc 0 -3 20-29 30~39

Design 0 -9 0-9 10-19

llaintenance 30 - 39 £€0-69 80-89

Production 0 -9 10-39 < 20-29 B

Source:

Artisan Questicnnaire Respondents.




Agric,

Mamifac-

Electrical + Const- Retail, Transport Consul- Canmunity
Mining ture Water I Puetion Whole-~ + Coanuni-~ tancies Services
Fishing | sale etc. cation
Nuzber 3339 23564 810 l 2991 4289 2310 515 6478
% Te5 53,2 1.8 64,7 9.7 542 1.2 17.6
0 - 50 51 - 100 101}~ 200 201 - 300 301 - 550 550+
TOTAIE 1544 1141 1146 8.3 15.3 38,1 100
Private %
Manufac-~
turing 8.6 741 10,4 8.6 12,9 52 .4 100
%
Source:

Central Bureau of Statistics, 1980 Annual Inumeration of Wage Eaployment in the
Modern Sector, unpublished data.
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Table 47, Relationship Dotween Nominal Salary and Years
of Lxperience Among Formally-Trairned Engineering
i
Secter N Intercept R.Coefficient R2
¥ech ’ TNC 22 1142.2 190.2 0.53
F 15 1246.0 71.25 0.17
|
Mech i Private All| 37 1255.78 131.2 0.33
Elect } Frivate All] 12 1656.9 81.u43 0.10
All THNC 31 1172.8 172.8 0.44
All Private 59 1233. 4 134.5 0.33




—_—




Figure 2: - Regression Curves For All Engineering Technicians, by Sector




Figqure 3:

Regression Curves For ‘Engineering Technicians,

by Suhjact.







11. Detailed enrclment projections have heen made up until 1983/84. We
have assumed that outputs thereafter will remain constant since the Engineering

faculty will be operating at full capacity.

12. We propose to analyze these 'tendencies towards over-production in
another paper. The capacity of the public-sector to productively absorb future
engineering outputs is a crucial variabhle. In a number of ccuntries (e.g.
Sudan) governments have been politically-completed to soak up surplus graduate

output by offering employment in the civil service.

13. See Svein-Lrik Rastad,  "University Students and the Lmployment Market",

IDS Staff Papers No. 74, June 1970

14,  The growth and pleasant structure of the consultancy sector will be

considered in some detail in another paper.

15, See J. Roberts, "Engineering Consultancy. Industrialization and Development

in C. Cooper (ed) Sciencec Technologv and Dcvelopment  London, Trdnk Cass, 1973

16.  EUSEC definition cited on the membership application of the Institution

of Enginecrs of Kenya

17. Task analysis was undertaken for cach engincering specialisation hroken
down according to sector of employment. However, we have decided to present

the summary in Tatle for the time being.

18. In fact, over a longer time period, the design percentage for civil
cngineers employed by consultancy firms would be much higher because these
engincers generally alterate between spending all of their time on design
activities and being employed on-site supervising the construction of project.
19. lIor this preliminary analysis only nomiral incomes have been used. Data

on finger benefits has however been collected and will incorporated at a later
date .

Sce N. Poulantzas Classes in Contemporary Society", Kew Left Books,
London, 1976,




21, Telecommunications technicians are not included in this total for the

simple reason that it was extremely difficult to compute the number of technicians
in this skill category since thoy take a bewi Idering variety of different
courses which often extend over long time periods. It is unlikely howszver,

that there are more than 500 telccommunication technicians in Kenya which

increases the grand total of engineering technicians to approximately 4000,

22,  Unfortunately, detailed sponsorship records for students attending the

Kenya Polytechnic have not been kept for the years prior to 1§74,

23. The Figure for skilled engincering workers on the textile sector is

undoubtedly a serious over-estimate,



