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FOREWORD

Economic development depends essentiglly upon the emergence of
individuals with genuine entrepreneurial qualities. Lack of progress in
Ghana can be largely attributed to a’dearth of this vital ingredient. Whj
this country abounds with skilful traders who are adept at taking a f
profit in almost any economic climate, those who are far-sighted enough
to build a_productive enterprise of lastmg strength are few and far
_between. In a decade of small industry development projects the
Technology. Consultancy-Centre has encountered less than a handful of
“ such men. This case study tells the story of one of them.

.In the present economic. environment in Ghana there are some

problems which even the most gifted entrepreneur cannot solve alone:
For this reason the Technology Consultancy Centre has developed a
technology transfer mechanism to assist the entrepreneur ang to promote
new small-scale-industries.. This case study tells-the’
Technology (,onsultangy Centxe first started the man \facture of steel
bolts and nuts in Kumasi and later assisted Mr. Bari
" establish this activity at his own workshop.

ory of how the,

ah Kwaako to

It 1s always difficult to decide at what point in nme to publish a case

study. In this instapce Mr. Kwaako started his enterprise by purchasing
machine tools from the TCC.under a hire purchasé agreement. The
agreement covered a two year period and was fully’ paid by August 1981.

This was the point chosen to end this narrative. The gtory is told in the
hope that it ‘will encourage other institutions to become involved in
techiology. transfer and in the hope that more entrepreneurs will be
» persuaded to take advanlage of opportunmes to establish manufacturmg
mdusmeﬁ

i

. . '..,_ ‘ J. W. Powell " -
Kumasi®

. | s September 1981
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The Technology Consultancy Centre (TCC) is a semi-autonomous
wing of the University of Science and Technology, Kumasi, Ghana. Its
purpose is to provide a channel through which the expertise of the
tecaching faculties of the university can be applied by means of research
and condultaney to the solution of problems from industries large and
small, governmental and private. Much of its work has béen concerned
with small-scale and informal industries and falls into that category
known as Appropriate Technology. . . ‘ .

The TCC was established on the 1lth January 1972, It employs a
professional core staff of 10 and d total staff of 85. Its annual budget is
about ¢2.5 million ($0.8 million). It operates workshops on the
university campus and at Suame Magazine in Kumasi and plane to open
workshops at Tamale in the Northern Region. It operates a fleet of six
vehicles and has mounted projects in most parts of Ghana. It ‘uses its
physical  resources to establish pilot projetts which are designed
technically by consultants from the faculties of the University. Most
projects .arise oat of requests for help brought to the TCC by clients.
Most projects are funded by grants from the Government of Ghana or
overseas ard agencies: Notable past projects have been concerned with
the nfanutacture ot soap, caustic soda, paper glue, weaving looms and
hand woven textiles, palm ol presses, farm implements, glass beads and -
becekeeping. /

Kumasi

[he City of Kumasti s the capital of the ancient Kingdom of Aghanti and
the present Ashanti Region of Ghana. It is the second city of Ghana after -
the nagignal capital, Acera. It les at 67 42°N, 1°38° W and is surrounded
by trgpital forests. Kumasi is the home of Ghanas only technological
unnetsity, its Targest informal market (Kejetia) and its largest informal
imdustrial area (Suame Magazine). This Case Study is concgened in part
with the interaction of these three institutions. I

(;hanaian Currency
I'he unit of currency usc‘a'throughout this work is the Ghanaian Cedi.
I'he Cediis tied to the United States dollar with the rate of exchange
' $1.00 US — ¢2.75

[n August 1981 the relationship to the "pound sterling was given
approzunately by ~ ;

3 - LL00 - g5

“Lhas enchange rate was floating.
L]
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History of The Project af the T((
Farly i 1972 when the TCC had jos begun, a survey of Ghana's
largest informal industrial area at Suame Magazine, Kumast, revealed an
unsatishied demand tor steel bolts and nutsy The demand qame from
carpenters butlding wooden Torey bodies and fitters repairing vehieles of
all tvpes. At that timg the Magazine consisted otmore than one thousand
workshops most of which were engaged in some aspect of vehicle repair
“or rebuttding, The work of more than §,000 crattsmen constituted an
munediate matrket tor any local producer ot steel-bolts and nuts.

A tew crattsmen had started to produce Some bolts and nuts. One
group consisted of blacksmiths who made coach bolts by hand forging
and hand threading. The quality was poor and did not meet the needs of
the wooden Torry body builders. A second group consisted of lathe
turners of whom there were only seven at that tume. The lathe turpers
produced speaal bolts and nuts 1ot vehiele repair. Typical products
mcluded Torry wheel bolts and spring centre bodts. These were produced
only to order"and there was no gvidence of.any quantity production of
standard atems tor stock and general sale. The prices charged were very

L]

hlpl} é

Steel bolts and nuts ot g quality 1o meet general enginceering
requirements canhot be made i oany viable quantity by hand methods,
Fhe centre Tathe can produce any type of precision serewed component
buc s not suitable tor the tast production of large quantities of
dentical tems. However a closely related machine, the capstan lathe, 1
rdeal tor producing batch sizes ot up to about 1,000, Tt was thought that
capstan?lathe operation could be quickly learned by those Suame
apprentices and ex apprentices who had already tearned 1o operate a
centre lathe Som August 1972 the TCC embarked upon a project (o test
Cthe viahihoy of an industey usmg capstan Lathes to produce steel bolts and
nuts tor the Kumast market

From an engineernig point of view the introduction of the use Of
capstan lathes was of more tundamental imporla-nccihan the production
ol bolts and nuats. Clearly, 1f market demand chdnged, the machines
could be switched to producing other items such as pins andbushings of
preat vartety However as there was a considerable demand for bolts and
nuts ol all tvpes and sizes this was judged 1o be a suitable product on
which to base the intaduction ot the new technology.

Fhe project begaf e the Mechameal Engineerning Workshop ol the
Paculty of Fogmeenng nd employed two Suame apprentices. In
February 197%, wnh® the grmval of machine tools from England,
purchased with a grant trom Barclays Bank International Development
Fund, the project was transterred to the TCC workshop and five trainee
machine operators were emploved. The mitial equipment of the unit
consisted of two capstan lathes and a mulling machine, . Over the next
three vears the unmit expanded to employ flve capstan lathes and a centre
Fathe, two mithng machimes, a drnthing machine, a blacksmith’s forge, a
powered hachsaw and ancithary machimes for grinding lathe tools and

1
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milling cutters. At its greatest size in 1976 the unit employcd 15 ma(.hmf:
tool operators. ) » ' . ' *

The methods of manufacture are well known to any mechanical
engineer. Bolts were threaded and parted on the capstan‘lathe. Coach
bolt_heads were forged by hand using specially shaped tool-steel dies.
"Hexagon bolt heads were produced by milling. Hexagonal section steel
bars for nut production were also produced by milling as only round-

section pars were obtainable in Ghana. Nuts were drilled and parted on -
the capstan lathe but thruadmg of nuts was found to be faster when"

undertaken on a drilling machine using a tapping head. Both nuts and
bolts were blued by heating and immersing in old engine oil. At its best,
the qualnv of product could be said to be of international Standard

The Steel Bolt Production Unit ‘of the TCC was equipped mostly with

used - machine toals. This reduced capital costs and. more closely
identified with the informal industrialists whe mvarmbly depended upon
the acquisttion ol second hand machines. The aim was to find a
appropriate technology for the local industry “which existing Cratlsmen
could both afford” and mastgk. The technology was intended to be
suitable for integration into the existing informal industrial environment
in technical, economic, s_ocigal and cultural terms. .-

The Steel Bolt Production Unit operated on the university campys for
cxactly eight years. During that time it produced over 200,000 bolt and
nut sets which it sold for Q&24(),()()O. For the first few years the unit made
small losses but 1t later made profits which ensured that overall it was
self=supporting. It provided approximately 80’ man-years of employment
and tramning from which some 50 individuals benefited. The "aim
throughout was to scek all xpdms of transferring the project Ofl campus
and mto the small-scale or informal industrial sectot.,

The mam lmDLdlmCﬂl to the transfer of technology was the non-
avalability of machine tools. The C}ovcrnm(.m was petitioried to provide

- the TCC with ag-tmport licence with which to’ import machines for resale
(o small indGstries. The scheme was approved but was never

Simplementgd. . The TCC also sought the help of various international
agencies but there was. little gnthusiasm for the importatiom of used

- maghine tools. When no help was forthcomintg the TCC took the

dgsasion to sell two of s own capstan lathes. This move, initiated early -
5 977, enabled coach bolt production to start at two small workshops
ST Hul gt the unmiversity campus at Anloba Kumast®

#

i pm\ ed to have been a mistake to havc separated the two capstan
lathes. Researches u)ndmtul by Mr. J. D. Russell.of thé Department of
Egonomics and Indistrial Management showed that the minimium size of
unit that was economically viable consisted of two capstan lathes and a
milling machine. An attempt was made by the TCC to persuade the two
entreprencuss (¢ combine their operations with the incentive that the
1TCC would provide the necessary milling machine. Although' the
entrepreneurs were from the same tribe they could ‘not agree on any

8
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Milling hexagonal bolt heajds at the TCC Workshop 1974. |
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often encountered a lack of'trust which has defeated ipts to’ form
partnerships of this kind. This factor was encountered n in the Cas’e
under study .

partnership arrangement, and the scheme fel ;hroug!e‘rCC has'

5

In 1978 the TCC renewed its appeal for funds to enable it to import:

-used machiné tools for resale to informal mdusﬁrles in Kumasi. This time

the appeal was answered by Intermediate Technology Industrial Services
of Rugby, England, who contributed an amount of £20,000. The
machiné tools ordered with these funds arnve\d in Kumasi durmg the
period June to August 1979. During the folloyvmg year the machings
were resold to four small workshops in Kumasi, three of which used
‘them to produce steel bolts and nuts. One of*these was’ known as
Josbarko Enterprise owned by Mr. Barimah Kwaako

<«

The Client e

Mr Joseph Barimah Kwaako was a phar\maceutlcal laboratory
technician. He left his post at Mbrom Hospital in; 1975 to find a business
to pursue in self-employment. He first made cobtact with the . TCC in
August 1976 when he stgrted to buy bolts and nut$ produced by, the Steel
Bolt Production Unit. These he took to Accra and sold to eompanies
making fishing boats. One of his customers was |Kofifoh Boatbuilding.
Company - Limited who manufactured ocean-going diesel-powered
fishing boats in the 10 to 20 metre range. Kofifoh subsequently became
the largest single user of TCC bo]ts and nuts. Although they eventually
found their way directly to the TCC it was not beforé Mr. Kwaako had
accumulated a useful capital sum for the further development of his
business. ~

Mr. Kwaako "formed the ambition to have hlS own workshop'
producing steel bolts and nuts. At the time the p0351b111ty seemed to be
remote and Mr. Kwaako was warned of thé difficulties which
surrounded the acquisition of machine tools. He was also advised that as
the had little or, no engineering knowledge he would be“wise to seek a
partnership with a skilled mechanical technician. In the meantime it was
agreed to take Mr. Kwaako’s son into the TCC workshop wheré*he
would be trained in ects of the work. Mr. "*Kwaako Junior
underwent training from Septiember 1978 to October 1979.

The TCC employed a technicpan who also wanted to start his own steel
bolt manufacturing business. He was one of the men to whom the TCC
had sold a capstan lathe in 1977 and he had beensgproducing in his spare
time with some degree of success. It was felt that his technical skill
combined with Mr. Kwaako’s marketing knowledge and general business
acumen would make a powerful combination. Efforts were made to
bring the two men together. The chances were slim however as they were
not even of the same tribe. Eagh decided to continue to go his own way. .

When late in 1978 it becamé clear that funds would be available to
allow the TCC to import some used machine tools, four entrepreneurs

11
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‘inelnde Mr. Kwaako as he seemed to possess outstanding entrepreneurlal

"ol his workshop. He acquired a plot of land- belonging to his father-in- .

- Steel Bolt Production Unit in F‘ebruary 1973. A year later'he became an

12

N 1 . o k3 N L )
one & ai . w 1 ‘ - +
8

wefe sglgctéd 1o participate in thes prmeﬂ'@;?e«e were technlcar'meqwho
hgd a good knowledge of machine tool operation. 9Fhe TG deuded to "

dalent._ 1t ‘was:reasoned that even-though-he and his employees would

requlre more techmcal trammg and gu1dance his spem,ualmes would

g oi s'for his busmess Mr K"waako.set about the establlshment

law at- Ashanti, New Town, Kumasi, about half a mile from Suame
Magazme' He came to the TCC for advice on the size*and construction -
f his building. A mason was employed to put down a solid concrete
ﬂoor and a carpenter put up a’light and airy wooden structure of 65 -
squage metres area. A threeﬂphase electricity supply-was connected to the -
buxldmg All'these actions may séem commonplace when viewed from an e
industrialised country. Inh Gha,na in 1979 they required a power to lmove
mountains. All materials, were in Short supply and the, problem -of
obtaining- ¢cement alone would -have ’ daun{ed many of Mr. Kwaako’s "
compatriots. Such tasks required enormous energy and tireless patience
as one quest after ahother involved endless tours of the gity gnd waiting |,
in numerous queues, to see petty bureaucrats or the clerks’ of trading -,
companies. Some of these trails were - shortentd by a letter from the TCC -
to thre official concerned but many wére not. Mr. Kwaako decided.to give,
up his trading actjvities entirely while he concentratedsupon the many
tasks involyed in establishing his workshop The TCC warned him of the
danger of giving up his.source of income as well as damaging his m jarket

.

but Mr. Kwaako pursued hjs objective with singleness of purpose arid he
was probably right in his decision. In the end he possessed a functional
and attractive workshop which stood.ready to receive the mgachine tools
when they arrived. He had also seriously depleted his financjal resources:

”~

The Production Unit v

As soon as machine tools became available the project became the
immediate concern of Mr. Kevin Davis of the Canadian International
Development Agency (CIDA) who was attached to the TCC as Semor
Technical Advisor. Mr. Davis produced a floorplan'for Mr. Kwaakg’
workshop (see figure) and supervised the’preparation and installatiofi of
the machines. The work was completed towards the end of September

1979, Production began in Ogtober under the supervision of Mr. Samuel -
Arthur who was seconded from the TCC.workshop for an-initial three
month period. Mr. Arthur was a Suame Apprentice who had joined the

othual university apprentice and when he completed his apprenticeship

1979 he'was appointed a Technical Assistant. Under Mr. Arthur’s able /
supcrvision * production got” smoothly underway and delwerles
commenced 13 November. Mr. Kwaako took a close interest in tevery
aspectofl the xork and operated each machine in turn until he felt that he /
had mastered it. He showed a surprising aptltude and was Soon dev1smg/

i

! Y N
. i 7 .
b P |




LEVAN
> \
3

. - N « T . . ‘ ¥ : L@ )
ways to speed up the work and increase efficiency. Mr. Davis reported

* that Mr. Kwaako always listened to advice and carried 1nto effect the

recommendations that were made to him. - —

The production unit consisted of two capstan lathes, a milling

‘machine, a drilling machine and a lathe tool grmder It was

supplemented by-a welding set as material shortages had by that tlme
necessitated the welding on of separate bolt heads. The bolt heads were® -
screwed as well as welded to ensure adequate strength. Bolt heads; -
nuts were made by the same processes prior to assernbly with the@olt
shank.

lnrtlally Mr Kwaako employed a labour force of five, Of these two

‘operated capstan lathes, one the milling machine, one tapped nuts on the

drilling machines and one welded the bolt heads: Mr. Kwaako spent most
of his time in the workshop alternatmg with his machine operators,

~ chasing progress and solving problems. As the months passed, however,’

he found it increasingly necessary to spend trme out of the workshop n
pursurt of orders and raw material supplies. : .

Marketmg and Supplies -

In the early stages the TCC gave ‘a great deal of support to the new
enterprise. Not only Mr. Kwaako’s machines but also his consumable -

‘tooling came from the TCC. He also sold all of his finished products to

the TCC as they were produced 'to sub-contracted orders from his old -
customers the boat builders in Accra. It was thought to be prudent to
preserve for some time the 1mpressron that the TCC remained the
manufacturer as indeed it did in respect of many of the orders received.

It was in respect of raw material Supplies that Mr. Kwaako first
became independent of theé TCC. Obtaining suitable steel rods had
always presented difficulties. In the early 1970s steel rods had been
produced from recycled scrap steel by T@ma Steelworks, a division of

.Ghana Industrial Holding Corporation (GIHOC). At flr?t 4hese were

sold at about one third of the price of imported steel rods but pricgs were
increased steadily until tHere was little advantage in buying the local
material - However, by that time imported rods had all but disappeared
from the market. At the same time the locally produced rods became
reduced in sizé range and the quality deteriorated. The rods became more

- and more oval in section and undetsize on mean diameter. Some of%¥hem

" were too hard to machine and all rods had to be tested with a-file before

sending them to the machines in order to avoid costly tool breakages.
Finally Tema Steelworks closed for extensive rehabilitation and, its
products disappeared from the market. From that time onwards the
main source_of raw materials became the scrap metal dealers of Suame
Magazine who sold at the black market price of about three times the
legitimate market-level. However building contractors were still able to

‘obtain small and infrequent Supplies of steel rods for concrete
Jeinforcement. Mr. Kwaako contracted with some of these to collect all

of their off-cuts. By this means he ensured a reasonably adequate supply

13
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" - overseas. However in other directions l;c was not so fortunate, Supphes .
of items such as lathe pamng tools smuggled into Ghana'from lvbry

-

of raw material.

Mr. Kwaako also made Strenuous efforts to"dnversnfy hu. supply of: .
tooling. He managed to keep himself supplied with welding rods and a -
few items such as drills and-hand tools. He was lucky to buy an.electric -
welding, set from someone who had recently. returned with ‘it from’

Coast or Togo proved mofe glusive than he at first suppqsed. The TCC
remained his only source of supply fot thread. -cutting tooling such as’'die .
sets and machine taps as well as milling cutters and capstan lathe collets: #~
Thus the mdustry remained dependcnt to this exten( upon the forctgn"’
exchange resources of the TCC‘

Y Mr. Kwaako did not remain solely dependenit upon the TCC for Orders

for his products. Although he suffered front having broken tontact with
his old customers, once lﬁs*producuon was flowing reasonably smoothly
he started going out rcncwmg his contacts and finding new customers. In-
the first five months all of his output was sold to the TCC. Over the next
six months he managed to Sell 33% of his products to othet customers,
After that all sales were made to omsldc customers dlrcctly .

Ghana adopted metric standards in 1975 and since that time thc TCC Ky
had concentrared on the manufacture of metric standard threads.'Mr, = .-~
Kwaako followed this practfee and during his first nine months of |
productjon he produced M6, M8, M10, M12, M(4, and.M16 thread .
sizes. These were all standard metric coarse threads (SIC) and the °
number denoted the diameter of -the thread ih millimetres. Bolts of
various lengths were produced from 60mm to 250mm. Table | provides *
an analysis of bolts and nuts produced during the first two years of

- production.
~ Table 1
. ~ .
Analysis of Bolts and Nuts produced by diameter V
September 19'79 — August 1981 ‘
o \ E A
Nominal . No. of \ . No. of .
Diameter Bolts % - Nuts « . %,
" omm Produced L Produced =~ - '
6 60 1 . 60 |
L8 C 2,024 4 2,274 - a
0 % T 9310 /18 60 19 . T
12 13963 66 36,233 685

14 1200 2.5 L_,_m,z

£




16 4,480

8.5 4,480 8
1% 36 - C36 —
TOTAL 51,613 100 55,423 100

*Most bolts and nuts were pmduud with Metric Coarse threads. ln this
analysis, bolts with inch sizes are included as the nearest metric
cquivalent t.e. §" = 10mm, }” = 12mm, etc.

T It can hL SCEM tlmt the most popular bolt sizes were M12, M10 and
M16. These three sizes accounted for 92.5 per cent of productlon This
accords with the experience of the TCC. It is remarkable that a very large
pereentage of demand can be met with the capability to produce-as few as
three different diameters. In the days of producing British Standard
Whitworth (BSW) threads the TCC found that about 90 per cent of
demand consisted of § and 4 inch sizes only. These sizes correspond
roughly to the M10 and M 12 sizes now produced. The lengths of bolts
required varied considerably but it is a simple matfer to vary length on
the capstan lathe s An even greater degree of standardisation is attainable
with nuts as their length does not vary. Mr. Kwaako was quick to realise
that when business was slack there was much to be gained by stock-piling
nuts of M10 and-M12 sizes. Then when orders were received he could
produce’very quickly using both capstan lathes for bolt production and
drawing from his stock of nuts. ’

Mr. Kwaako's bolts and nuts like those of the TCC were used for a
variety of purposes. Initially the largest demand came from the boat-
building industry but later substantial numbers were demanded by
timber mills and goldmines and for building construction and vehicle and
machinery repair. Most of Mr.-Kwaako’s production has been of
hexagonal headed bolts. However he has also produced coach bolts with
hand torged heads. The TCC has experienced a steady demand for these
bolts tor woodehn lorry bodies and farm gates. Once again the popular
stzes are M0 and M12,

Mr. Kwaako has concentrated on standardised products for general
use and has avoided special purpose bolts required in small quantities.
Thus he does not seek to compete with the centre lathe turners of Suame
Magazine. In some ways when material supplies are scarce it is more
profitable to make a few special items than to attempt mass production.
However, provided that he can maintain an adequate supply of raw
material Mr, Kwaako would appear to be right to seek to exploit his
advantage of being able to quickly produce large batches of identical
products. At the time of writing Mr. Kwaako's ability in this respect was
unique amongst the small and informal industries of Suame Magazine
and Kumasi generally. Moreover, a technical innovation has cnabled Mr
hwaako to considerably extend lns product range,

15




Tangential Threadmg Dies

R

During eight years of steel bolt production at the Unlversrty all threads
were cut using radial die hedds on the capstan lathes. The die sets used in

o

T
¥ ~ .
L

radial heads have a short life as'they can only be resharpened a few times
before they have to be dlscarde'd/?/long search for‘a more-appropriate
0

threading device resulted in 198

th the mtroductron of tangential die

heads. The thread cutting chasey§ used in these di¢ heads can be reground
to resharpen them 1 mary times and so t ey t have'/a much longer hfe than

the radial dies.

dies perrnrts a given thread form and prtc—h to be-eut-on_any diameter of -

This is a considerable &dvantage in a 1mrc1 worla
srtuatlon in which all 1mported tooling is scar

€.

Tangential dies confer another advantage. Inlike, radlal dies'which are
fixed with regard to thread pitch and bolt drameter the use of tangential’

| PP PR Py
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table of thread pltches for standard metrrc coarse and metric fine ®

threads

Bolt Diameter -

mm

6

8
10
12
14
16
18

It can be seen that 14 popular boks can be produced with a stock of
only 7 sets of chasers of pitch 0.75, 1.0, 1.25/1.5, 1.75, 2.0 and 2.5mm. ,

Metric Coarse

1.0

1Illb is clearly seen from the

Th read@Pitch mm

1.25

1,50
1.75
2.00

2.00 .-

2.50°

Metric Fine
0.75
1.00
1.00
1.50 .
1.50 « 5%

I 5*0****'

In fact even more can be done as, for example metric fine bolts of 20mm
and 22mm diageters also can be cut with the 1.5mm pitch metric-form

chasers. Thus a much gfeater variety of bolts can be produced from a r'

given stock of chaser sets than can be produced from a correspondlng |
number of radial die sets.

+

Mr. Kwaako was a{so able to extend his range of ‘products to 1nclude
British Standard apd Unified Bolts.
- Whitworth (BSW) and British Standard Fine (BSF) bolts, “6..sets 0

Overall,

In the case of British Standa

Mr.

Kwaako could produce 48

r’
/

T |

I .
/
i

~chasers are able to produce 17 popular sizes. In the case ofb?nfled o
- Coarse (UNC),and Unified Fine (UNF) bolts, 8 sets of chasers can -

- produce 16 popular sizes. )
different bolt sizes and thread forms from a stock of 21 tangential chaser =

sets instead of requiring 48 radial die sets of considerably shorter useful ;"
life and comparable initial cost. Thus the introduction,of tangential die

“heads represented a significant adaption of the technology to the local

situation. At the end of his second year of production, Mr. Kwaako was - .

converting completely to tangential die heads and had extended his ' |

product range to include British Standard and Umfled bolts and nuts.

16
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It has "already beeu»stated that Mr Kwaako \as able to flnance the/.
construction-of his wOrkghop from’ his sangs made, largely from trading.. - "J
n bolts‘and nuts produced at the TCC woerkshop The' investmem made ’ '

' the burldrng was esfrmated to be ¢22,000 00. .- : T

- . e

The TCC drewup, a list of equrpment and machme tools thch it was
estimated would ‘be needed to start ‘the enterprise. This schedule was
' LonrmunreaLed to the-client in a letter.dated 24th August 1979 andacopy .- -+’
is included :as Appendix A:-The fotal cost of all.the items amounted to "1 .
¢41,588,00. Mr. Kwaako then told the TCC that he-had exhausted hjs =~ -
resources in burldmg the workshop and-that herwanted torenter into-a -~
hire ‘purchase agreement for - the whole of ‘the/amount. The TCC " . *. :
retonsidered its ‘position with regard to the ‘extent of the»financing it s
could proyxide. Its Economic Adviser, Mr. J. D Russell quggesred that if -~
. the millin chine, the powered saw“and some accessories were deleted :
from the ini#l schedule the TCC’s commmnent could be reduced to ‘z
(22,496 which was judged to be an acceptable risk! The  TCC then |
incorporated this suggestlon in a second offer dated the 7th September '
1979 and ‘included in Appendix B. The TCC' offered to ogerate the
milling machine at its workshop in- exclusive support of Mr. I\waako s L
. operations until such time as he could'afford to purchase it. ' F

Mr. Kwaako accepted the second effer and srgned the hire purchase
agreement with the TCC on the 12th September 1979. The agreement is -
included as Appendix €. However he was very anxious to have the.
milling machine in his workshop from the outset in order to control the
whole manufacturing’ operation and he raised a loan from within his
famiily to effect its purchase outright. The terms of the family loan were -
.pot”divulged. Thé TCC loan was repayable by an initial deposit of - ,_

¢35,000 and then, following a three month period ‘during which no -
pavments were made, 21 monthly payvments of ¢'1,000. Thus the total
repayments over g@aperrod of two years amounted to ¢26,000. This
represented an interest rate of 18.5% which was the current rate charged -

by the cammercial banks to prime customers of good credit rating? 1&was
argued by Mr. Russell.that the new enterprise should operate from the ,
~ outset under realistic commercial conditions. The terms of the loan were I
~reahistic butno Lommercral bank would finanee the Business” '

A branch of the Social Security Bank opened in Kumasr at Suame in
1978. -The manager contacted the TCC and informed the Director that—ees
the bank would be interested in financing prajects which enjoyed ‘the
help of the university. He asked for a list of names of TCC clients who
- might need finance for their businesses. All the people included on the o
ist were- mnted to the opening ceremony of the bank at Suame. Mr: “*
Kwaako was among them. He followed up the overture by seeking aloan =~
with which te start his business in 1979. Although the Social Security

; Bank gave substantial help to another TCC client they declined to help
. ~Kwaako. The story had a sequel some months later when the
busmess was In full productlon and the bank saw the cash Tlow” that™ was

- D rata ’—MM’\AM’_-’-)M e e it
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‘being-generated. They then offered Mr. Kwaako the finarfce that he ha
previodusly sought. Mr. Kwaako took some delight in turning down the
. offer and informing the bank th'at the TCC had helped him in his hour o

need. r . .

Mr. Kwaako kept strrctly to his repayment schedule and appeared to \
have little difficulty in doing so. During the perlod April to June 1980 he
was able to pay the I%CC an extra amount of ¢3 865 for the purchase of a
_powered hack ‘saw. Hé also purchased his- weldmg set. from another-
source for ¢1,500. This"was a most encouraging development as it
demonstrated Mr. Kwaako’s determination- teplough back profits into
the expansion of the business. He stated"that it was* his intention to ,

- continue dorng so for-atTeast five years. In this respect he was unique in
the experience of the TCC. Most projects progressed only slowly, ‘or_at
worst failed, because of premature profit- taking by the entrepreneur.
‘Society expects the businessman to manifest his success visibly' in the

- form of a car, large house, etc. The pressure comes through his extended
family which also expects the entrepreneur to accept w1de responsibilities
included in the educatibn of nephews and nieces. In resisting these
pressures Mr. Kwaako exhibited the same strength of character that he
exhibited in many other ways : . g

During his second year of operatlon Mr. Kwaako contmued to expand

+  his business at every opportunity. He acquired his first tengential die

~ head and invested‘in extensive toohng to add British Standard, Unified -

. and Metnic Fine bolts and nuts to'his range of products. Early in 1981 the
demand for his products increased and he asked the TCC for the loan of ,

a third capstan lathe. This'was installéd at hig workshop in May 1981. No

charge ‘was made for the hire of this maching during the period of -

payment of the original hire" purchase agreeinent. When this -agreement

expired i August 1981 Mr. Kwaako was given the option to purthase the
machine or to pay a monthly hire chiarge. He opted to purchase the

 madhine for an amouynt of ‘¢5,000,00. He also at this time purchased a -
¢ * newlOxford RT 250 oil-cooled electrrc welding set from the TCC because
" his priginal air-cooled set overheated when operated for more than a

short period in a tropical climate. . 1 ?

At this time (August 1981) Mr. Kwaaké also asked the TCC for a too}
and @utter grinding machine, 4 second milling machine and a centre f
lathe. A new Clarkson tool and cutter grinder was available from TCC
stock and this was allocated t& Mr. Kwaako. This machine enabled him..
to' regrind his own milling cutters and threading dies and made h1m

v mdependent of the TCC in this respect However no other machlnes were
available for his project at thattime. . ~ : :

e
At the end of the two year pertod of his original h1re purchase
‘agreement Mr. Kwaako had succeeded in-meeting all his commitments to
the TCC (see Appendix ‘D) and had also acquired a quantrty of additional- ,
machines and equipment. The extent of his success cah be judged: from ™
the fact that although he could nét obtain-any bank lean to stdrt his'
..business in. 1979 by August 19§}-both-the.Social. Secr\n:ity Bank-and. t,heww
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~ undeubtédly influenced by the fact.that most of his-initial production

5

Ghana Enterprise Development Commission were willing to finance a
further expansion of the busingss. However such further‘expansion was
- conditional upon the availability of machine tools from the TCC or from

some other source. : '

"

Pricing Policy

In Ghana, as in many developing countries, there are two marRets. In
the formal market, constituted by the Ghana National Trading Company
(GNTC) and some large store§ operated by expatriate companies, prices
are either controlled by government legislation or related to international
levels. In the informal market prices are determined strictly in -
accordance with what the’market can bear. In recent years very few
goods haye been available through the formal market. By various means?®
most corgmodities, especially imported ones, have been diverted through
the infofmal or ‘black’ market. R N ‘

When the TCC started to produce gteel bolts and nuts in 1972 these
items were available in the formal market to the extent that the,formal
. market price tended to be regarded as that ruling. The TCC, pficing its
products according to cost of manufacture and with a profit margin of
10 to 15 per cent, found that using Tema steel it could sell below the
formal market price. However it was also at that time possible to buy
steel rods in the formal market. During the following three or four years

the informal market came to dominate the supply of both steel rods and

~

imported bolts and nuts. TCC prices were forced well-above-thelevel-of-——
the formal market but this fact had ceased to be of much practical -
significance. A few imported products were available from time to time

at the expatriate stores but these were usually quickly purchased and
resold through the informal market. Thus it was efféctively in the
informal market that the TCC found itself operating and hére its prices
remained competitive. This was the situation in" which Mr. Kwaako
began producing in the last quarter of 1979.

The TCC publishea a price list of all its prodﬁgts and this was revised
at intervals as costs increased. Mr. Kwaako adopted this price list and
sold all of his products in accordance with it. In this decision he wasg

was sold to the TCC for resale at TCC prices. Evén when this was not so
he possibly felt himself to be in competition with ,the Steel Bolt
Production Unit. However the TCC made it clear to all its clients. that
when they had developed the capacity to supply the market the' TCC
would withdraw dnd 'leave them with only strictly commercial
competition. ' o

LY

- The TCC raised its prices twice as costs rose. Each time 4 new price list”
was issued, Mr. Kwaako adopted it as his own {n spite of the fact that his
production then exceeded that of the TCC. However when he finished
paying for his machine tools in August 1981 Mr. Kwaako announced his -
intention to set his own prices becaus® of the continuing increase in the’

- . S ¢
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cost of raw material. This was rcgardcd asa hcalthy sign of matumy and j
mdcmndcmc . : ‘
Prm_h_nclmn»nnd Sales \ o ‘ ! ' '
Production and sales figures for Josbarko Enterpme for the first two o
years of operation are given in Table 2. ? . '
v H . ’ ';,.
¢ Table 2 “/ ‘ ‘ PR K
Josbarko Fmerpriqe — Producd;on and: Sales o . ‘
September 1979 — A’ugust 1981 L
B
Producnon and Sales
Quarter Sub-Contract from - ’ - {
TCC Other Customers Totals AN
fs ¢ & ‘ . %
. Bolt Sets ¢ Bolt Sets. ¢ Bolt Sets ¢ L '
Sep. - Nov. ' . - _ o . )
1979 1,508 4,094 — -, . L508 - 4,094
" Dec. 79 - - e S
Feb. 80 4,335 16,909 1,400 5,795 95,735 22,704 ,{
Mar. - May ' ‘ | .
1980 .. 6,000 24425 1,624 4,708 7,624 29,133
L
Jun. - Aug. 1,900 4,380 ! 3,880 16,129 5,780 20,509
Sep. - Nov.  — — 4,670 15371 4.6 15371
k
Dec. 8O - ‘ o,
Feb. 81 — — 4,700 14,5711 4,700 . 14,571 -
Mar. - May ) ~ _ ' ' J
1981 — — T,486 34,072 7,486 34,072 . '
Jun. - Aug. = — 14,110 - 54,604 14,110  54,604.
Totals 13,743 49,808 37,870 145,250 S 613 195,058

No products were finished or‘sold during* September and October
1979 Sales started in November. For most of the,two year period under
review\ Josbarko Enterprise possessed a capacity to produce 4,000 bolt

and nut sets per month. This level of output was approached in February "
1980 and achieved in March 1981. When in June 1981 a third capstan .
lathe was added capacity was increased to 6,000 bolt and nut sets o
month. This level was achieved in July 1981. Ne_gle‘ct"lng the fnrstquacr
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with its tecthing problems, quarterly output ranged from 39% to 80%-of
capacity with an average of 5% . This can be regarded as satisfactory
when itis realised that few industries in Ghana have been able to exceed
20% of capacity in recent yeéars. Factors which limited output at

Josbarko were labour problems and shortages of matenals. There was ©

also sbme shortage of orders during the Sk months following the end of
TCC sub-contracts in July 1980. However by mid 1981 Josbarko had an
advance order book extending to four months full production. .

. CASH FLOW AND PROFITABILITY ‘.

The cash flow for Josbarko Enterprise for the first two years of
operation is shown in Table 3.

Table 3 ¢

Josbarko Enterprise — Cash Flow

September 1979 — August 1981 &

ke

Sep-Nav Dec 79 Mar-May Jun-Aug Sep-Nov  Dec 80 Mar-May Jun-Aug
1979 - Feb 80 [980 1980 1980 . - Feb 81 1981 1981

tnflow Sales 4,094 22704 290133 20,509 15371 14,571 34072 54,604

Cuavh Flow

Lquity 45,000 —— - — . - f
Foral 49,094 22704 29133 20,509 15,371 14:571 34,072 54,064
Ourflow — '

Direvt . '

Woages < 3 OO0 4,980 5,740 4,970 4,894 4,745 5,400 6,650
Matenals 3,320 4,247 4,150 6,037 1,637 9,660 10,300 21,920

Consumables 55 2361 1 E0Y 2,080 2,643 1,387 4,283 4 985

Services £ 6 . 673 150 -307 447 431 184 75
Sales ’ , ' )

Expenses . 750 1,354 1,85‘3 852 1,070 2,192 2,480 2.97%
Inddirect

Buitding 23 000 742 - e 226 T4 360 -

Machingrt 16,950 2,00X) 7,0(K) 4,365 3,000 3,000 3,000 3,000

Fools L 1,338 500 660 97 — 265 5,592
Lax, Rent, | ) ‘
ete, 50 20 : o o
lotal AS791 17,750 21,202 19,547 13,988 22,115 26,272 45,198

[




“Net )

Quarterhy . . .

Flow 1N 4,954 791 962 1,183 7,544 7,800 9,406
I'nd Quarter

¢ .anvh

Pasition LERIAR N287 T6 M8 17180 18,5833 10,989 IR, 789 28,195

The  first wear's results can be regarded as satisfactory for a new
manufactunng enterprise. By the end of August 1980, Josbarko had
mvested @CS3.283 i capatal assets and had ¢"17,150 cash in hand. Its
habtlities at that time jn equity capital and loans. amounted to 445,000,

I'he profit on the vear's trading was ¢25.433. This represents a return on, ¢

capital ot S6.5% . Allowing for capital charges-at the current bank
mterest rate of 18 5% leaves a net return on capitgl of 38%.

2

In the second yvear Josbarkos Enterprise encountered a more difficult
cash tTow situation caused by escalating raw material costs. During the
Pt ovear caw materniabs had €ost- roughly the same -as labour. In the
second year raw matenial costs doubled 1o become the dominant factor in
the cash outtlow. Atter trading roughly in balance for six months,
Josbarko suttered its first net cash outflow in the second quarter of its
second vear’s trading. The position was restored in the next quarter and
turther progress was made i the last quarter of the year. However the
raw material supply problem had come to dominate Mr. Kwaako’s
thought by the end ot us second year's trading, -

“During his second year of trading Mr, Kwaako increased his cash on
hand by (11,045, paid off the balance of ¢l2,000 which he owed to the
FCC tor his machine tools and invested a further ¢'1,060 in his building.
He thus made o profic of 24,105 which represented a return i his
tvestment ot S38% and a net regurn of 35%. He thus succeeded in
substantially mamtamimg the level of profit of his first year but after
allowimg tor mflation (around 70%) his read return was much lower. This
was the eftect of the raw material constraint. '

Although the level of profitability of Josbarko Enterprise would not
have satistied a trader its financial‘position was much stronger than it

might seem to be..Much of Mr. Kwaako's profits were invested in

machine tools and equipment whichif offered for sale would command a.
“price much higher than their book value (here assunied to be the
purchase price including interest on the hire purchase agrccmcnit)‘. It is
the practice of successtul traders to hold their profits by investing in land
and buildjngs. Manufacturers such as Mr. Kwaako can pursue the same

PR

3

policy by investing in machine tools. Where these can be abtained at -

tormal market prices the benefits in terms of potential capital gains are
much greater. Thus while Mr. Kwaako had no intention of disposing of
his machine tools their posscsséon conferred a supstantial degree of
security and was a source of myeh satisfaction. Overall, Mr. Kwaa{o
was wellsatisfied with the progress of his business over the first two years
of operation, Yy - ‘ ) j
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Throughou( most of the first year of productlon five, machine
operators were employed at a monthly wage of ¢200. A part- time welder
was also employed. For the first. three months Mr. Kwaako drew no
salary from the business ‘but from January 1980 he paid himself a salary

f ¢800 per month. The wages paid were higher in December when a
( hrlslmas bonus was paid to all the workers.

Employment and Labour

Josbarko Enterprise provided six full-time jobs and one part nme job.
Thus the technology could be said to provide workplaces at a capltal cost
of .approximately €7,000 ($2,500). This {s-at the capital intensive end of
the spectrum of technolog,nes transferred by the TCC but it is by no
mecans capital intensive by international standards.

. A

Not only did the project provide employment but it was®skilled or
semi-skilled employment commanding a relatively high wage. The work
was not without interest, especially with job rotation as practised at the
TCC workshop, and a certain amount of prestige attached to the
operation of powerful and complex machines. However it cannot be sajd
that the work was popular. This.was evidericed by the rapid laboyr’
turniover e\peneneed throughout the project and the relatively few
individuals who remained at.the -work for any length of time. The
Ghanaian temperament seems not to be well adapted to the discipline of
continuous machine tool operation. In the centre lathe workshops of -
Suame Magazine the machines lie idle for much of the time. Even when
work is in progress the machine is operated by one man while at least
four apprentices stand and watch. This system ensures .that no one
person works continuously-at the machine.

[

There is no doubt that the employment preferréd by Ghanaian*workers
consists of short periods of activity, even intense a“ctivity, interspersed
with longer periods of rest and conversation. Work is regarded as a social -
activity. There are difficult problems to be solved in adapting the use of
machine tools to combine-high utilisation with a contented workforce.
The workforce in the main appears to be introverted in that there is little
response to incentive bonus’schemes but the pace of work is intensified
by strict supervision. However, as discipline is increased so is labour:
turnover. A solution may lie in the fact that an employee identifies not
with a company or with an institution but with an individual. The boss is
regarded as the village chief or the Head of the family, Consequently;
where the proprietor of an enterprise can be constantly present to
supervise and encouctage the workers the work proceeds much better than
otherwise.“Thus Mr. Kwaako and entrepreneurs like him should be able
to achieve better results through their presence in the workshop than can
be achieved in an institutional situation like that at the TCC.

‘the employment and control of labour presents severe problems to the
would ‘be industrialist in Ghana. This may well be a powerful factor in
shaping the almost universal preference for trading-rather than
manufacturing. In all, pand employment salaries are regardcd as’ very low

£
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and the Ture of high wages in oil-rich Nigeria is an ever present factor.
There as a tendeney, which is very widespread amongst young men, (o
seek emplovment-which provides training in a practical skill and, when it

is judged that enough has been learned; to abscond to Nigeria. The TCC
has lost numerous workers from all of its projects in the way.
Entreprencurs have little: means  at their disposal to stem this
hacmorrhage which has come to be regarded as'aty inevitable fact of life,

>_:::E,_,:c:_:»_,\.:__::c::mm_:m:_.,:#:::::oé:mﬂro_:m:_:ﬁac.ﬁq
of pitfering. Tools, finished products and raw materials are constantly
dwindling away and when an offender is caught, aswhey frequently are,
the only practical recourse is insfant dismissal. 1t is a painful decisior to
dismiss a man who has just acquired a useful degree of skill but it is a
decision which must frequently be faced. A manufacturer like Mr.
Kwaako s very vulnerable to pilfering. If he should lose only one or (wo
essentual items of tooling his production could. be brought to a halt for
several months while he searched for a replacement or waited for one (o
artive trom overseas. The same result could arise from breakages. The
high Labour turnover keeps the.average level af skill low and the rate of
breakage high. ‘ o

Ghanaian entrepreneurs tend (o employ only members of their own
tribe and sometimes only members of their own ¢xtended family. This is
because there is greater trust and loyalty between people of the same tribe
or family and the policy reduces some of the human problems mentioned
above. Mr. Kwaako's labour force consisted initially of four Ashantis
and a Wala man from north west Ghana. All were young men-;not long
[rom school. Of the Ashantis, one was Mr. Kwaako’s son who had been -
tramed at the TCC workshop and another was described as his nephew
although the precise relationship was not clear. In employing a stranger |
Mr. Kwaako was  Cxhibitifig  an enlightened  attitude. When he
cncountered labour problems they did not at first involve the Wala.

Mr. Kwaako’s first problems began in June 1980. On the 25th, the two
Ashanti workers not related to, him collected their pay and left,
presumably for Nigeria. Five days later his son was sent with money to
buy welding rods and-was not seen again. He too was presumed to have
left for *Agege’. Thus Mr. Kwaako's labour forcé was reduced to two at
the beginning of July -and this undoubtedly contributed to the low
production achieved in that month. He recruited one new worker in July
and two more in >:ﬁ:£ but one of these soon left. All were Ashantis.

[C1s @ characteristic of Ghanaian labour that some men are often lost
at the Christmas and Easter holidays. At these times it is customary to
visit the home village which may involve a long journey and this
unsettling factor often prevents the return to the old employment. It was
at Christmas 1980 that the Wala man left Josbarko Enterprise in this
way. By January 1981 only one of the original workforce remained: His
loyalty and experience was recognised by a doubling of his salary to ¢400
W1 February 1981, In that same month Mr. Kwaako lost his welder. Like
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all those before him he stopped coming to work after receiving his pay.
He pave no notice of rcaslgnulmn“‘mtm#r verbally or in writing.

When M. Kwaako reviewed the salaries of his employees in February
P98 1 he raised the two men who had joined him in July and August 1980
to 250 per month. One of these two was the welder who left at the end
of that month. In March he took on an apprentice whom he paid a
subsistence allowance of €150 per month. In that same month Mr.
Kwaako increased his own salary to ¢,100 per month.

In June 1981, Mr. Kwaako raised the salary of his senior man to ¢'500
and the next month he raised his second man to ¢300 and the apprentice
to ¢200. Also in July, he recruited a more experienced worker who was
paid ¢"350 but was raised to €400 in August. Thus at the end of the
period under review the workforcee of Josbarko eE\nlcrprise wis composed
as follows: :

-~ Ohe man with 24 months service was paid ¢'500 per month

One man with 13 months service was paid ¢'400 per month#

One man with 2 months service was paid ¢'300 per month

One apprentice with 6 months servige was paid é(]f?.OO per month

During its first two years of operation Josbarko Enterprise provided
10.25 man-yecars of employment, ihcluding Mr. Kwaako’s own two
vears. More employment would have been provided but for the

instabihity ot the workforce. Of those who left, the son had served the -
ICC and his father for 22 months and the Wala man had served for 16

months, two others served for 10 months, another for 8 months and one
man left after only one month. Thus the average period of service was 11
months. The corresponding figure for S0 employees of the TCC’s Steel
Bolt Production Unit over an eight year, period was 19 months. However
the situation has deteriorated considerably in recent years and recent
- TCC experience has been worse than Mr. Kwaako'’s. *

A factor which is important to the efficiency of a manufacturing
enterprise is the average degree of skill and experience of the workforce.
In-the beginning, Mr. Kwaako employed only one trained man; his son.

Table 4 shows the average level of skill expressed in terms of months of .

practical experience gained with the enterprise at the beginning of each
quarter-year period. It is seen that an average of one year’s practical
experience was never quite achieved.




k Table 4

Josbarko Enterpnse — Practical Experlence
of Workforce and Labour Turnover - /

|
i

Average - R »
Length Number Number . Number
" Quarter of Service of  Leaving  Joining Coof.
Workforce durir;g " during Full-Time
- Months  Quarter Quarter Employees
Sep. - Now.1979. | 2.4 - K :
Dec. 79 — Feb. ‘ , »
80 54 ' e — -5
Mar. - May ’ .
1980 . 84 — = 5
Jun. - Aug. . 11.4 3 3 | 5
Sep. - Nov. 5.6 1 | — . 4
Dec. 80 — Feb. L
81 © 9.8 ‘ 2. ,, — . 3
Mar. - May o
1981 S b . ! -3
Jun. - Aug. 11.3 — 1 4
Ist Sep. 1981 1.3 T 4

In view of the inexperience of his- workforce Mr. Kwaako’s
achievements were all the more remarkable. Apart from the first three

months when the TCC seconded an experienced technician to superwse o
the work, Mr. Kwaako served as his own workshop supervnsor He »

showed great-fortitude in returning time and time again to the ab-initio
training of new recruits.

Absenteeism was also a severe problem. It was mentioned by’Mr
Kwaako as a main reason for lost production. In the'month of June
1981, a typical month, 16 man-days were-ost out of a possible total of -

66. This level of absenteelsm (25%) was comparable to that suffered by

the TCC.

Although Mr. Kwaako ‘was in many ways a good employer paylng fair.

wages, providing good working condlmons and bcmg present in the
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Kumasi-fias-more than thirty sawmills and they constitul
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workshop for mest of the time, he was not able to maintain a stable
workforce or to avoid the high labour turnover and absenteeism_which
had afflicted the TCC’s own operatlons A significant improvement in

‘the labour situation is unlikely to arise unless the economy of the country
takes a marked turn for the better. Mr. Kwaako’s problems are the

problems of'Ghana generally and he should not be Judged too harshly on
this issue. )

Wages and The Cost 0! lemg

In September 1979 when Josbarko started to employ labour the legal
minimum wage in Ghana was ¢4 per day or ¢84 for a month of 21
working days. In paying his unskilled trainees a monthly wage of G200
Mr. Kwaako was exhibiting a generous attitude and taking a chance gp
the men rapidly becoming skilful enough to justify-this lgvel of reward.
The minimum wage had remained unchanged for several years and mdny
felt that an upward revision was overdue. However no.move was made
until early in 1981 when the legal minimum wage was mcreased to ¢12=_ :

per day, back-dated to lst November 1980.

Hhe trebling of the minimum wage was more than most manufacturers

coull bear. Many formal sector industries were forced to make men B
redundant while informal industries attempted to ignore the legislation. .~

Mr. Kwaako was caught between these two extremes. Wishing to operate
in a formal way after the example of the TCC yet unable fully to justify
the new wage rates he compromised by raising his most experienced min
to well above the new minimum wage and giving two other employees a
wage rate only just below it (¢11 90). Only the apprentice remained at a
rate substantially below the minimum wage (¢7.14) and this fact was
accommodated by calling the remumeration a subsistence allowance. All
wages were raised agam in July and August 1981.

™
It is doubtful )f anyone in Ghana in 1981 could feed hlmself on ¢12
per day. At the black market exchange rate for the Cedi the minimum
wage had a value of only $0.27 or £0.15 and this was generally held'to be
a reliable measure of its real purchasing power: For-example, a 155
(54 ounce)tin of mackerel sold for (1312 to €14 and a dozen eggs for (Lg27
to €36 if August 1981. Local vegetables such as yam, plantain and rice
were redatively little cheaper. How people survived was a mystery known

“only to the individual. However, everyone séemed to be involved in

trading, many people were doubly employed'in yarious ways e.g. as mght
watchmen and taxi drivers, and many supplemented their incomes in

ways which are best left unprobed.

- Perhaps most people who took paid employmenttd-rd SO only to gain a
little seed capital for the month’s trading. Those subjegted fo discipline
which kept them at their workplace throughout the day felt themselves to
be the victims of discrimination since they knew that the majority of
those employed in the Civil Service and public institutions spent long

hours away from their offices and workshops The aim seemed tozbe to
i :
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# collect the monthly pay wrth as little expendlture of effort as _possxble
thus conserving energy for-the more lucrative activities after hours.
Productivity was inevitably very low and absenteeism was high. There

« were no monetary. rewards which the employer could afford.to offer in

~ the way of bonuses or overtime work that could substantially affect the,

- welfare of the employee. Certainly there was little possibility of raising
basic wages. to a level where @ man would not feel the need for a

. supplementary mcome and could thus give hlS whole effort to the
enterprise. :

Mr. Kwaako, hke many other employers was se,archmg for an answer

“to this problem However, he did not reg&‘?d it as sefiously as .did the

.~ TCC ¢onsultants and he certainly regarded it as a lesser problem than

- that of obtaining raw materials. He had increased wages as.much as he

felt was justified by the progress of-the business and he perceived an

improvement in the situation. As at August 1981 he had not lost a man

for six months$ and the levél of skill of his workforce was as high ds it had

ever been. His tolerant attitude to life and people enabled, him to

sympathrse with workers who were absent because'of sickness or death in.

the family. In Ghanaian society it never occurs td anyone to count how,

many grandmothers’ funerals a man attends. Thus in the local socio-

cultural context the labour problem was ndt as acute as"it ‘might appear

to be from a Western viewpoint. Mr. Kwaako had learned to-live with the
problem and to contain l[ w1thm what were for him, tolerable limits.

" 0 .

A Manufacturmg Entrepreneur

There are about a dozen small industries in Kumd® thh a -maching.
tool capacity similar to that of Josbarko Enterprise. However their mode.
. .of operation is quite different. The proprietors are cdntént 10 let theit
- machines lie idle for much of the time while they wait for clients to bring
- them work to do. They stock very little material for the material is often
brought with the job in the form of a brake drum to be skimmed or an
axle to be rethreaded. Most of their work is related to the maintenance of
motor vehicles and as the transport business is htghly lucrative very high
charges can be made. These high' charges compensate for the low
machine utilisation and' underemployment, of staff. This mode of
operation has.its,own-logic. The scarcity of materials constitutes little or
no constraint, wear and tear on imported tooling is,minimised and the
workforce is not ahenated by the pace or discipline of work. Machine
utilisations of 20 to 30 per cent have been justified on ét/he grounds of not
wearing out the machine. The ‘machine t tools are-r arded as. capxtal
assets which will appreciate in value and which are unlikely ever to be
replaced; hence the need to preserve them for ag long as possible..
Another factdr is the income derived from’ apprentiges. Apprentrceshxp
fees can represent a significant part 6f a machine awner’s total income, It
~is a factor which is almost independent ‘of the level of machme uttllsatton'
“but is proportional to the life of the machine. Thesetfé’tetors all’ consprre

R

to promote low productivity and htgh urut costs SN

'“"”'“”_*t‘_”‘ﬁ -
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There 15 no doubt that the Ghanaian tempcramem 1 well addp(ed to

trading. In many ways the attitudgs of typical small magufacturers are
derived from a.trading tradition. This is especially 5o in-relation to the

. explotatontof scarcuty. Lietle attempt is made to expand businesses to

wcrease production and profits are invested in buildings and land rather
than in more machines, equipment or materials. Increased production is
viewed as a means of working harder for the same reward,.or even less
reward if greater availability forees down prices. Thus while many realise
that the economy ar large would benefit from mueascd pl’OdULthl‘[)",

there are few entrepreneurs who seg .my personal gmn resulting from it.

The TCC has :mmed sueral ‘one-time tmders to become .

manufacturers. In almost every case the entrepreneur’s aim-has been to
Sontrol the supply of a scarce commodity rather than to produce in any
quagtity. Mr. Kwaako came into manufactufing from trading. However,

. in his determnation to produce at the highest possible rate and to plough

~ back profits to expand his busimess he is a manufacturing entrepreneur
much more akin to the Westgfn prototype. This study has highlighted his
problems v relation to tooling, materials and above all, labour. So far he
has vperated protitably. It will be meresting to see if he will continue to
overcame the difficulties that lead to a divergende between his own
.nterests and the broaderrinterests of the national economy. )

s . . . ) {

5

K

"~ Review of Progress,

Iy case study written. when Josbarko Enterprise was only two years
ald mav seem o be somewhat premature: However the project as a
shote was 9 years old and Mr. Kwaako- has been developing his

enterprise with, help from the TCC for some five years. The record of

production tor the whole project over the eight year period to August

1980, whén TCC sub-contracted production ended, is given in T‘gblc 5.

» L3
~

- Table §
Sales of Steel Bolts by TCC 1973-80
(Al data in bolt and nut sets) o
" . Josbarkosand ’ S
Yeuar  Production by TCC - Sub-contracted Production Fotal Production
I 6,532 —_ . . - 6,532
Ty 15,264 -, - 15,368
N 29 624 -, > . 29,624
L 29657 , - ‘ 29,657\
’6:]‘ L3 It - Same production not recorded 37,657+
Yy 14,74% Some production not recorded 34,7454 7
e 0 28,000 , 2,80, , - -30,890
"9 A 22887 Wso?” T 53,390

N N . @ -
. -+

* The experience of 9 years suggesis a steady market demand which -

_eweeds the ewsting capacity to supply. It also suggests that the .

technology can supply the market with a product of accepiable quality-at

~an aceeptable price. In spite’of all lhe difficutties remarked upon in this '

I / - .}

<
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- some progress is p0551b]e even in this difficult envitfonment. From this

a

1. Shortage of raw matenals o‘f all kmds whether locally produced or
1mported . ,

r_Ld equlpment of \all typ,es due to the, _—

2. 'Shortages of machi d |
R nand-ashor tagt*o‘f’“fﬂreigrrexehange to— -

absence oftocal pro
finance 1mportatron

o

3. Shortage of capltal avarlable to new and small er?terprlses lackmg -
security. : 4

4. A strong tendency ’for all skilled Iabour to be drawn away to
- neighbouring countries where wages are hlgher

5. A lack of motivation in the labour force diié to the Tow value of
*the currency and poor economic condltlcus generally .

The experience of the TCC hds shown that to attempt to promote
small-scale . industrial: developments .in the face. of these T
requires the combination of an mtegrated'te’hnology transfer-
mechanism and an individual: of outstanding: entrepreneurial qualities.

This report has shown how these two elements can interact successfully
to overcome most, if not all, of the' problems. Abeve all it has shown that

can be drawn hope for greater progress in the future. ' —_— -
APPENmX A

SCHEDULE OF}MACHINE TOOLS OFFERED FOR
‘ SAL‘E 24/8/79 h

We have pleasure in offermg you for sale the followmg machme tools
and equ1pment ' . : v

20ff Used Ward 2A Capstan Lathes cgmplete with

g
coolant system and bar feed - - .10,000.00

1 off Used Denbrgh Milling Machme complete with -
coolant systém - . 8,000.00

1 off Used Pedestal Drilling Machme : ' - 4,600,00

‘I off New Gafe Milford Lathe Tool Grinding Machine" 3,000.00

1 off New Rapidor Powered Hack Sewing Machine = 3.815,00

1 off New Marlco Indexing Head for Milling Machine - . 3,350.00:

1 off New Tapping Head for Drilling Machine (No. 3. .,..980.00

1 off New Roller Box for Capstan Lathe . .
2 off Sets of spare rollers for above ' :
2 off New-Jones & Shipman Partmg Tool Holders
12 off Parting Bladestto suit .
| off Coventry Die Box forCépstan Lathe
15 off Sets of dies to suit '
TBSWG) (), ) S e
= 7(1), (), Metric M10(3); | -
M12(2) M14(1), M16(1) @ ¢72 00 each

]




10 off 4" x 1”
each ‘
< 10 off 1 g" x &" Cobalt Steel Tool Bits @ ¢22 00
each
1 off 0-4” Drlll Chuck with 1” parallel shank 5
10 off Collets to suit Capstan Lathe
3// 1//(2 ; gu, %11(2 , gn, 10(2) and 1‘]‘//, @ ¢100 00
41 off Machine T% .
BSW 3"(8); 1" (3), "(5), N\
16"(3), 3"(3), Metrlc MI0(8);
“MI2(5}, M14G3), M16(3). @ ¢25. oo\each

X 6" Cobalt Steel Tool Bits @ ¢38 00

4 Stde and face cutters for Mllllng Machx\ne - S

I U : i e T T e

e
. *
“

APPENDIX B

38000

. 2,2().-.@0 o
- 92.00

©1,000.00

REVISED SCHEDULE OF INITIAL EQUIPMENT OFFERED
FOR SALE 7/9/79 -
R e ¢, i
. 2off Ward 2A Ca”pstan lathes 10,000.00
1 off Lathe To {gnndmg machine 4,600.00
1 off Lathe Téol grinding machine . 3,000.00"
1 off Tappixg head for drilling M/C -980.00
1 off Rollgr box for Capstan ]athe . 650.00
-2 off Parting tool holders - 276.00 .
6 off blades to suit _ r 180.00 .
1'off Coventry Die box ’ 1,530.00
~ 40ff die sets M10 & M12 @ €72:00—" 288.00
— -+ —5offcobaltsteel tool bits 1" x 1" x 6" @ ¢38 190.00
‘ 5/off cobalt steel tool bits " x ” x 4" @ ¢ 110.00
{ off 0-4” drill chuck with 1” parallel shank 92.00
4 collets to suit capstan lathe - e
l//’ %H, %n, 1" @ ¢1OO 60 R ””40-0.00
8 off machine_taps M10 & M20 @ ¢25.00 each ~200:00
1 ¢22,496.00
Q T T PSR
o ) I!~
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APPENDIX C
HIRE PURCHASE AGREEMENT

»
This Agreement® is between hne Technology Consultancy Centre‘
hereafter T.C.C., and Mr Barimah Kwaako of Josbarko Enterprlses
. Kumasi. e , :

The T.C.C. offers to Mr Barimah Kwsaako machine tools and
equipment as detailed on the attached Schedule for HIRE PURCHASE
on the following conditions:

. 1. DEPOSIT An initial deposit of ¢5 000. oo is payable to the T.C.C.
N upon signing of this agreement.

ANTIIE Y  DIZANIT AT 21 A bl

JVIOIV 1T T INLTITN T 7 T IV ULu- pq}'mQQtS Of ¢1 OOO«OO
commenung three months after the signing of the Agreement

3. OWNERSHIP The machine” tools and equlpments listed on the

, attaxhed@Sehedule remain the prOpert?f of the T.€.C. throughout the

duration of the period of repayments; Ownership changes only upon
pay ment\ot the final monthly rental paymenys. .o

. INST~1LLA TION Meehameal installation of the mac:hme tools and
_equipment will be undertaken by the T.C.C. but \%. 8 Barlmah
Kwaako >ha,jl be responsible for the cost involved.

k)

i;: [N SURleCE The machine.tools and equ1pment shall be ‘msured l;;uyw
N ‘B#ffthah Kivaako against fire and theft for a total value-§f
ctza,t)oo 00. It is also recommended that the machines be msure%
against injury to operators as the T.C.C. can accept no responsnblllt
In this respect. :

6. MA INTENANCE Mr. Barimah Kwaako shall be responsxble for the
cost of all repairssand maintenance of the maching tools. The T.C. Cr
will, however, otler its technical servmes in support of these
ACtivities. . ' ,

s DEFAULT In the event of detault of 2 consecutive. @ 3 separate
payments the T.C.C. may recover the machine’tools and equipment
and Mr. Barimah Kwaako shall be responsxble for ,removal .COSts.-

8. TERMINATION The agreement may be terminated affer 6 montﬁs
by either party giving 2 months notice in writing. The' termmatmg
‘party shall “be responsxble for the cost of removal. This clause 1s not
¢ffective after-payments have been completed - ,

9. MONITORING The T.C.C, requires that durmg the Period’c
' Agreement it shall be provxded with all details of theypr%gx;\es&
business which it may, require for research .{ rposés
cooperation - ik the monhormg _exercise - is -a—CcONETIQH
Agréetent. In the case of failure to meet its requests
reserves the right to withhold further assnstance

~




: - 1 s . o

N . £ [N e

. . . ;o . - S e

) Lo . : i, ; L <
.................................... » | sesssnssassscrrvvnsssssvencrrioicevenns e EI S

" Mr.BarimahKwaako " Dr.J.W.Powell =~

. forand onbehalfof ~ -~ forandonbehalfof . . i
- Josbarko * - Enterprise Technology Consultancy -
‘ . “ ~ Centre | - Lo

Wéit*ne;ssed‘by B R

Occupation ....s..........ue.....
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~TCC/JE 7 SR : 11th September, 81.
Mr. Barimah Kwaako, : . o e PR
Josbarko Enterprise, - \
P.O. Box 4560, e ) -

Kumasi. - . ® ,;

. Dear Mr Kwaako, . .,
 COMPLETION OF HIRE PURCHASE AGREEMENT ",
. , It is_with_much pleasure that 1 hereby vcgnffml,_t_h,at_y,@ have riow

-

completed payment-undér. the terms of your Hire Purchase Agreement-
signed on the “I2th September 1979. The TCC now relinquishes 'all,
interest in thé machines purchased under that Agreement and they are
now your exclusive property. You are also released from all terms and

- conditions "attached to the Agreement but it is hoped that you will

continue to allow thé TCC to collect data for the Case Study that we are
preparing. , S ’ i o

We congratulate you on h-a\{ing complet‘ed‘dhg:,; purchgse of your

machines on schedule and having fulfilled in an exemplary manner all of -
" the terms and conditions_,of'thef_Ag_rgemem,. : s

Yours sincerely, -

R

e

(Sgd.) DR’ J. W. POWELL .
DIRECTOR

a B

ce: TCC Accounts A
Mr. J. D. Russell




