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SUMMARY /

3icrra ILeone depends on foreign sources for about seventy
five percent Qi its salt supply. This dependence on>foreign
salt has the double effect of-drdin on the little available
forcign exchaﬁge and a lack of security of supply. In or@ér to
chanpe this sﬁtuatioh, policies are required to. facilitate the

local productionlof salt.

There areionly two local sources of salt: The solar salt

ficld at 9uenﬂand the traditionsl salt processing operations

Tin ot
Jedll WV

D

g vtt ements. (The Sierra Leone:Salt Manufacturing
s . ; -

z~ ~

10 coasta,

Company does not produce salt. It only reprocesseo imported salb).

} !
technology thdt has the better potential to increase the

Therecfore attempf should beé made“to identify- the+salb-production

aval lability of‘local salt. Once that technology has becn

solected pollgy instfuments must be developed to promote it.

This'repoft has -~ carried out a'detailed?study of the
salt trade and%manufacture in the country, the effect of

existing government policies on the local produc¢tion of salt,

(

and the economic parameters of the different salt production
technologies ip‘ﬁhe country. The study involved interviews

with gsvernmen% officials, salt pfocessors, fieid,data collcction.
as well as a\literature search on the criteria. for technology

choice in a developlng countny

R PR

'
L ! -

As a result of thiSvstudy, it is recommended that government
must adopt one; of the traditional salt processing technology
inorder to fulfll ‘the objective of lncrea81ng the local salt

bupply. It wasaestabllshed that the solar salt field is not

i
|
o



cconomical because of its low productivity. The latter is due

mainly to the unfavourable climatic conditions.

s

Tn order to assist in the gradual transformation, modernisa-
tion and inerease in the output from the traditional salt
processing industry, scveral policy instruments have been

recormended in this report.
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CHAPTER ONE
INTRODUCTION

1.1 Background on Sierra Leone

sierra Ieone, with a pepulation of 4.0 million (1985 census)
is located between latitudes 7®N and 10°N on the west coast of

Africa. The climaote is dominated by two seasons: a dry season

which extendsiwvér the/period November - April and a wet season

which starts in Moy and ends in October. Over the years the
demarcation bétween the seasons have blurred\td the extent where
cach seasonf éould 1ast,for as long as eight months in a
particular yeérﬁaﬁém4

Sierra i?one has no oerganised commercial salt production
facilities. Tpis‘is so déspite the long coastline which could
make the expléifahion of sea water for salt possible. Most of
the salt coﬁs?med in the country is imported as either interme-
diate produqt?.or as refined product. The little that is
produced‘locgély‘is usually done by the small scale producers
in the inforqél sector (or cottage industry) and a small solar
salt works Wﬁéch isistill struggling to survive. The need

therefore cx1sts f@r the examinatlon of the local salt industry

Sy

with a view ef devel@plng a policy on the choice of technology
and the prometion of the selected technology.

4

i

1.2 Market for salt

In more industrlallsed countries the industrial demand for

H

salt far exceeds that for human consumption. However in Sierra

T.eone, the SLtuatlon is quite different, "with well over two

thirds of thq{salt used being for human consumption." (IDU 1986).

Hi
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Only a small quantity is used by industry and also as animal feed.
1f we assume that the annual per capita demand fer salt is

2.5 kilegram shen the total human consumption of solt in Sicrra

TLeone is at present 10,000 tennes.
The total industrial demand for salt has becn estimated at

1740 tonnes (IDU 1986) which was thought to be made up as folloews.
o

Bakeiies 1500.tonnes/year
Bevéragevﬁﬂ ' 120 tennes/year
Commorcial salting of poerk/fish 60 tonnes/year
etc { , , ' :

.Othgps | ) 60:tonﬁés/year

. |
In the past, dbout 1000 tonnes/year of salt was used in the

phase separatipﬁ of glycerel from scap in the soap industry.
Hdwevor this ﬁiocessing step is now emitted in mest socap industry
(beth small scale and” large scale) because of savings in cost.>
In the agrlcultural sector, there is very llttle salt

consumption because_of the lack of large scale commercial
livestock farming;.Traditional metheds of livestock grazing de
not invelve th§ feeding of salt te animals.

| Thus, the%t@ﬁgl‘market for salt in Sierra Leone can be
estimated at 12;OOO tennes/ycar with mest of the.demand ekisting
in the domcstiéﬂgggﬁgy. Within the demestic sector moest of the

salt is used fér cooking. Hence table salt is not in great demand.

i
i

1.3 Sources Qﬁ salt

There arettwo maln seurces of salt in slorra Leone: The

imperted salt.and the lecally produced salt. There are two types

of imported salp: refined table salt and rock salt. The latter is

an inbormodiatmgproduct which is rebrocessed locally. Table 1.4

‘
1
]
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and 1.2 shew. the statistics of salt impertation into the country
over the last five years. The table shows the decline in the
quantity of rock salt imported into the country over the last
five (5) years. In the late seventies the quantity of rock
salt was 51 roximated 8000 -~ 10,000 tonnes/year. However, since
1981 this amoUnt has dropped progressively to only a few hundred
tonnes by 1986. This decline in the quantity of salt imported is
clearly connected with the problem of acquiring foreign exchange
which started}t@wards the end of 1980. A similar decline is also
noted in the,émall quantity ef refined table salt imported
annually. , é.

The diff%rence between ﬁhe demand fof.salt ard the quantity
imported is mdde up by locally produced salt. This means that the
amount of locully produced salt new in the market has increased
considerably u}ncéi;§82. Three to four years age only about
3000 tonnes of}l@qal salt was sold each yoar.'N¢w most of the
salt in marketiplaces in most of the towns visi%ed were lecal

salt, thus confirmlng the increasing 51gnificance of this type
of salt. Altheugh there are two main sources of 1ocal salt,
only the salt' from the informal sector using tradltlonal methoeds
is 51gn1110an’c”1 “The - quantlty of salt from the solar salt
industry is stlll veny small.

Tables 1. 2 shows the orlgln of salt by country. It is
observed thatiyhe:bulk of the rock salt used, .’ “comes from

Senegal while ‘the,table salt comes from several ‘Buropean
countries. 3

?,:

1.4 Sl nlflcance and scope

The n@n—a@ailability of foreign exchange to import large
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quanbltlea of salt has created 3poradlc salt scarcities and -

forccd the price continously upwards

Table 1.1

~

(a) Quantity (tonnes) of salt impertation into Sierra

Leone
Type of salt 1982 1983 1984 1985 1986
Table salt S Bo.4 55.4 574 48.2 1.8
Rock salt Y. a3 3778,2  240.0 234 751.0°
Salt liquers : 0.8 0.4 0.2 | - -
Total . 45542 3833.7 297.6 282.2  752.8

b
i

(b) Le va@uehef salt imported into Sierra ILeone

TP ;fusglt*‘*”ﬂész 1983 1984 - 1985 1986
nable salt 48,604 25,212 54,173 35,507 22,981
Rock salti 1,527,532 1,043,092 312,643 180,067 811,410

Salt 1iqu§rs 3,576 493 764 i - R

Total ' | 1,579,808 1,068,797 367,580 215,574 834,391

NSRS e




Table 1.2

Sources of imperted salt

(fonnes)

Country 17 9 8 2 179 8 3
of Table Reck Salt Table Rock Salt
origin ;i salt salt liquer salt salt liquer
United . o
Kingdom 10.0 70.0 0.39 | 7.08 " 6. 354 0.1

- United States| 1.2° - 0,08 0.63 - -
India 1.9 - - 1.5 - -
. Gormany H o 553.,1 0.22 46,2 @ 513.9 -
Senegal e 3578.8 - - z214.1 -
Netherlamds ' 0,81 274.2 0.12 - 43,89 -
Spain q - - - - - -
Switzerland 1 0,34 - - - - -
Lebanon 0. - - - - -
Total 180,39 4473 0.81 55.37 3778.2 0.1
Country - 19 8 4 1985 , 1

: : 8 6
of Tablé Reock Salt Table Rock Salt J
.. v & ‘ . < Table Rock 1t
origin salt! salt liquor salt . salt lig- salt salt %gquor
. o uer : ‘

U-Ko 4’-2 1.34 002 ’ 2.9 100 - 193 569 b
UeSefe 0.7 .= = 0.5 - - ~ - -
India - - —A ) - - - - - -
W.Germany 51.8. 85.3 - 445 2323 - - MM.3 -
Senegal - § - - . - - - - - -
Netherlapds - . | 150.0 - - - - - 190.7 -
Spain . - .1 - - - ~ - - - -
Yyitzrland 0.6 . 1,60 -~ 0.3 - - 0.42 - -
Tebanon - - - - - - - = -

Total 50,50 238.8 0.2 48.2 233.3 1.72 751 -
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This situation has clearly highlighted the need for the develop-
ment of a local salt industry. To do so would require policies
on the choice and promotion of a particular salt production
technology. There are currently three (3) sources of common salt
in Sierra TLeone - imported salt, solar salt and salt from smoil-
scale procéséing. Government must therefore decide whether to
promote solaréor small scale production or simply encourage
importation'of this commodity. In order to be able to reach a
decision as to whether to promote small scale salt processing

it will be neceasary to know the contributien of this industry
to the natlonal economy through savings in foreign exchange and
generation oi:employmont it will be important'to have an idea
of the ex1st1ng producblon capacity and the available reseurce
potential for future expan51on, and the level of economic

profit. Furthermore it will be necessary to 1dent1fy the various
hanalcaps (tvchnlcal and/or otherw1se) 1nvolved in the process
so as to focus attention on them in any pelicy for prometion’
of the 1ndustry “51m11ar studies should also be conducted for
the solar salm 1ndustny Thus o complete study of salt trade
and nrodno+1cF,1é_ ssential for any policy development.
Prev1ous gtudles on the development of salt industry have-
tended only to look at’ one aspect of the pIODLG : nding on
the 1nterestjof the sponsors of the study. For instance
Massagquoi (1Q84) in a project designed to. 1mprove the 1noome
of rural familles, carried out a study of Small scale salt
proceoolng and made rocommencatlons on some technlcal
1mprovemonts. ‘Similarly, the Industrial Development unit of

the Commonwealth fund for Technical Cooperation (1986) carried

out a technical evaluation of the existing solar salt field at

i
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Suen and collected evaporation and rainfall data at various

coastal

locations. A global view of the salt industry such as

the one presented in this report has not been done before.

The

overall aim of such a general study of the salt industry

is to enable us to select a suitable technology for salt

manuf acturing and develop a set of policy instruments that will

be used

for the promotion of the selected techniques. More

specifically the study is expected to achieve the following

objectives;-

1)

-~
N
~

(3)

()

(5)

()

4

Fxamine Sierra I.eonc's existing policies on salt
importation and trade and their effect:ion the local

salt brocessing industry.

) Determine the actual capacities of existing

producers and moke comparison with their

poteqtial.

i
i

.DeteQmine the costs of small scale production

'

and compare them with the sale prices of salt

in Sicrra Leone. ' g

|
| :
.| : ¥
Examine .the - relationship among prices, demand
n'}
and motivation of the salt processing to
1 ' ‘

produce more salt.

e R R ¢

Invesﬁigate the possibility of cooperative

marketing by small: scale processers and its

effec¢t con their income.
T o
Determine areas of-activities requiring aid
A .
and kiow the aid can be provided.
I
B
S

A
0
1
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(7) Determine the overall contribution of the small
scale salt processing industry to the national

economy.

L T S



CHAPTER THO
METHODO LOGY

Tn order to appreciate the methodology adopted to fulfil
the objectives of this work it is necessary to rccast the
problem as follews; First, the gevernment must take a policy

i
'

deccision as to:which industry they wish to promeote; solar salt,
tradi tional salt or neither. Second, the government must put
inte place policy instruments to achieve the policy objectives.
Thus the firstﬁpart of the methodology involves literature
search on techﬁelegy.choice and technelogy pelicy. This litera-
ture review wiil"ﬁfE?ide the guidelines and objectives of any
field data collectlen. Next, detailled studies of the different
sectors of the'salt 1ndustry will be carried out Since
traditional saLt process1ng contrlbute the largest share of
the locally produced salt, and because ‘of the non-uniformity
of its productson ppeblems, it received a large proportion of

(
N

igabi enwefﬁsrA. All field data were then brought together

]
H
4

nNtrnNn o "‘
L1y UhD

2
SLriv

for analysis.

[

1
I
1A
!
by
i
I

|
:
1

t

i

i

al

1

i

- ;
i

2.1 pota Collectlon on Small Scale salt Processors

At the start ef the proaect the research team made visits

? !

to all the maaor salt processing areas. Through thls familiarisa-
I
tion trip it WdS p0551b1e to observe the operatlons and identify

various act1v1tles 1nvolved in them. At the end of this first set
of trips the tegm was now -in strong position to formulate
qucstionnaires covering different aspects ef the operatien.

The questionnaire had five sections. One section gave a general

background of the processors including ownership. The second

¢



- A0 -

section dealt with production and the questions Qovered raw
materials used, the total salt produced and the amount of
labour involved. This information was used to find the preduc-
tion cost and production capacity. The third gsection enquired
into the possibility of cooperative marketing. Processors were
asked to ipdicate their willingness to participate in such a
scheme and to state the conditions under which they will do so.
Another section osked questions on problems the salt processors
have and the kind of aid they would reQuire. The questions
covered all tyoes of problems (financial, social, marketing
etc.). A final;section on the questionnaire dealt with other

matbers not covered abovo.

During thQ‘V;SIt t0 the processing sites seme members of

the tcam recofqed;responses to the questionnaires while ethers

measured and récorded the amount ef salt produced over a

i
N 1

certain periodiby'selected processors. The raw material and
other inputs into the process were also measured and recorded.
It was obsnrved during the visits, that all households

in the majer sult-pr900551ng areas arc engaged in salt prod uction.

l

Thus the qulckeft and cheapest way of conductlng:a census of

small scale saJt 1ndustry was by using the relevant data of the

R R

national D@puldtl@n census. Slnce cach household constltutes

a  preduction: unlt the number of h@useholds in, the area
1

ropre sented thc}number of processors. U51ng this | CQnsus data

together with the informatlon on the average productlon level of

l

cach pr000331ng\un1t it was possible to estimate the existing

production cap001ty of the small scale industry sector.

rfforts wcré ‘also made te identify neow coastal areas suitable

for salt producplon. Visits were made te several coastal areas

N
P!
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in order to lecate salt laden silts which could be used in the
traditional salt productien precess.
A1l data cellected were analysed in the direction of the
objectives stoted earlier. The average quantity of salt produced
per processor and the typical cost of production were all

calculated.

2.2 Data collectmn on other sectors of the Salt Industry

The other! soctors of the salt industry investlgated include

the salt manufacturlng company which reprocesses the 1mported

salt ard the splar salt fields of Suen in the Meyamba district.

Information oééthese'iniustries wore'collccted through interviews
with the managérs; In the case of the Salt ManWEctunﬁu§Company
the study teamialso visited and inspected the‘fﬁctory. A similar
visit to the sélar-salt fields was not possible .because we

were told by their'head office that production ceased aboutb

twoe years ago énd that even the infrastructurg including read

to the site was in poor state of repair. We were however able

Lo obbain all the information we needed from their Freetown

office.

2.5 8alt Prade gtatistics

There weré’iconflicting figures in the statistics of salt
importation 1nto Slerra Leone. The figures from the central

statistics offlce, the customs department and tho Bank of

Sierra TLeone were never in agrecment. However after a clese
bob i

exaninatien @f%all_the figures it was decided that the central

N
statistics offices were more reliable.
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2.4 Interviews with Government Officials

In order teo determine existing government policies relevant

to the development of the salt industry, we conducted interviecws

with officials of the Ministry of Trade and Industry and

the Ministry of Develeopment and RTconomic Planning.

1
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CHAPTER THREE
THE SALT MANUFACTURING COMPANY LIMITED

AS was meﬁti@ned in chepter ene, there are two types eof
salt}imported:in the Sierra Leohe; refined table salt and rock
salt. The 1at;er is an intermediate product which is further
processed by rhe galt Manufacturing Company (SMC)‘Limited.
This company raSnestablished in 1970 with capital investment

of Le160;000‘;about UK £80,000 at the exchange rate prevailing

i

at that timetﬁfI%*is the sole imperber of rock .salt which is an
aggregate ofjiarge pieces of salf that is harvested from the
solar salt fields of Ste. Nouvelle Des Salins Dﬁ Sine at Kaalack
in‘senegal.:mhis imperted rock salt, which come in 50 kilogram
bags are crusﬁedvto finer particles by the SMC;and then put en
the local mdrkot. Thus the SMC is merely a large salt grinding
mill. E P : |

The company has two twin roller mills and four bagging~off
chutes conneqﬁed to the mills through a hopper;storage. The
factory WhiChéiS:laCﬂfpﬂ ot Kissy just @utsidezFreetown has a
large storage space to keep 4000-5000 tonnes. The company
employs 28 permanent Warkers and . about 100 casual labour.

The factoqy has ‘a capacity to process 8000 tonnes/year of
reck salt, Whlch represents the demand f@r<ceek1ng salt at th:

time of its e.ei,Lablishment in 1970. Although ever the ycars tho

denand has 1nrreased con51derdbly the nen-availability of

foreign evchange has forced them to operate below even this low
capacity. Forulnstance since April 1986 the company has only

processed 145Q t@hnes of salt ami‘in/the 1985/86 financial
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&ear the compony precessed only 3000 tonnes.

The crushed salt is packed into woven polypropylene bags
of 32 1bs. (15 kilegram) capacity and soid’as cooking salt.
The current price for a bag of the salt was given ds‘Le150/OO.
The company has no designated distributers and uses its factory
as the oenly $§}es outlet. Anybedy can go there.ami pay and

R i

collect any cuantity of salt depending only en availability.
e ,

\Thc'managfr'assured the. project team that there was no
problem withﬁ#he sale ef the product. Everything they produced
was sold immé@iately. He explained the reason for this was the

high quality;éf its product relative tq the locally produced

- salts. This is confirmed by the data in table 3.1 which gi#es

the analysisiéf various salts on the Sierra Leone market.

The table sho&s that the sodium chloride contents of the salt
from Senegal @hich'ié>reprocessed at SMC is 99.64% compared

to 96-97% for%other salts. There was also no problem with the '

avallability of skilled manpower to operate the factory.
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Toble 3.1

Analyses of various salts in the Sierra Leonc Market.

1 2 3 4 5
SUEN SUEN FREETOWN MOKIMNMBA SENEGAL
1980/81 1982/83 MAREKET VILLAGE IMPORT:
; Kaelac
Anaolysis: E ]
Sulphate(as 1.032 0.539 1.505 1.814 0.201
S0u= %) b
(Dry Basis) !
Magnesium(as 4300 - 1580 2165 5540 150
Mg++ppm) L ,
l :
Calcium (as | :
Carsppm)  FO00 1980 3020 3120 725
i
: !
Potassium(as ' x
K+ppm) 4030 332 373 728 . 115
Insoiuble L] e :
Matter % ;9.9125_ 1.262 0.100 0.068 0,024
Assumed - Cal- rf
cium Sulpha- | ,
te (as 0.680 - 0.6%3 1.02 Co1,001 .
Cas0,%) o - 7 ‘ 0.247
Composition ‘: L ;
Magne sium . . : ‘
sulphate  0+©89 0.080  0.976  1.331  0.0%4
(Dry Basis) |
Magnegium ' :
Chloride 1.155 0.562 ~ 0.085 0.347 0.032
Potassium i ' | ‘
Chloride 9.196, 7 . 0.063 0.071 0.071 0.139
Sodium ‘
Chloride 96.37 97.36 97. 74 97.05 99.64

(Source: ref. IDU, 1986).
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The company has seven resident mechanics with good stock of
sparce parts. All the machines at‘thc factery were‘well
maintained and in very good condition. B
The biggest problem secms to be with the availability of
foréign exchange. At the time of this study, the company had
ﬁot received any shipment of salt for over six months and
was not expecﬁing anything in the foresable future. At the
present price%o£1380 per tonne CIF Kaalack, the company

would need about 640;000 dollars foreign exchange allecation

~each year toaﬁe”dblé"to buy and ship about 8000 tonnes/year

of rock salt; Within the Sierra Leone foreign. exchange context,

'

i

this allocatiQn to one industry is considerable especially
when there are local substitutes for the product. This therefore

cxplains the preblem of the company. 3

e R
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CHAPTER FOUR
SOIAR SALT FIELD OF SUEN

4.1  packground

The only Eormal commercial salt production in . =~ Silerra
Leone 1is that of the solar salt fields at Suen located in the
moyamba alscrict (see figure 4.1 for the lecation of the seolar

salt fields on the map of gicerra Leone). The work is own and

€r'

operated by Osman Thomas Sons and Brothers Timited. The exact -
size of the land loase holdlng is not known even to the coempany,
presumably beoause ne survey had been carried out. However it
is estimated to be between 500 - 800 hectares. Only gbout a
small fractio&lof this total areo is currently oeen utilised.
The produc%ion of salt from the field started in 1975 and
to date a totai of well ever ILe2.0 million had been invested
in plant equiprent. The fields now have the capacity to produce
600 tonnes of salt PEr annum. ﬂowever, no production has taken
place since 19?5 because the company still has a large stock
of salt from previous years which they are still trying to
sell. o |
The manago%ehgwofathe company is completelyisierra T,conean

with about 10”§ermanent staff and 30 casual employces.

‘However the company has in the past used consultants from

Tndia, and Cuba to assist in improving the product quality.

J

1

i
I
}
!

4,2 Operation' of the Salt Field’

The salt frold at Suen, like any selar salt works consists
“

of a reservoir ! and a series of ponds which serve to concentrate
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and crystallisé the brine (Figure 4.2 is a sketch of the process
flow sheet for the. solar works at Suen). The brine is let into

A reservoir on the forward tide of the seo and held there by a
gate. The brine is then pumped to the concentrating ponds. There
sre eighteen (18) such ponds operating in six scries of three
ponds. The managemeﬁt indicated that the total area of the
concentrating ﬁonds is about 80 hectares. The brine which

enters these ZCOncentrating ponds at about 398c  is held

there until ité concentratibn-reaches 20°Be at which point

it is pumped tb concrete storage tanks. These bqncrete tanks
caoch of WhiCF‘?b asurcs about 90 nmoeters 45 meters x 1.5 meters
ﬁct as decantcr to separdte the mud that leaves the concentrating
ponds with the brine and as a secondary evaporabting pond.
Brine which dn%ors these concrete storage tanks - at 20°Be are
held there untél 23%pé. The tanks also provide gravity flow of
the concentrdtéd brine to the crystallizers.

|
There are twenty threce crystallisers arranged in three
i

~serics. They are made of concrete and cover an csbtimated area

i
;

of 0.75 hectaré. The brine enters the crystalliser at 25°Be

which is consiig:@@lxmless than the normal level (25.4 Be)

i
P

at which satur?ted brine is fed into the crystalliser (Manner,
1082a) The feed of unsaturatcd brine'td the crystalliser can

have serious effect on the quality of the salt as we shall

ﬂ*scusu later;}
i

Furthermorﬁ during interview, it was revealed that once the

brine enters the crystalllser no further monltorlng of its

uncentratlon is undertaken. This also can affect the quality

of the product@

After crysisallisation the bitter liquor mixed with the salt

'
I
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is discarded and the salt is manually harvested.

A8

h.% mwechnical Status

The company has not made any profit since its inception and
has been out of production since 1983. Most of the problems it
has experienced are either technical or involve markecting issues.

t

I

Among the technical problems are issues that affect productivity

and those that:gffgct product quality.

i
o
[

4.3.1 Pproduct Quality; “An analysis of the wvarious salts was

gliven earlier on in chapter three; Referring to ?he table
(table 3.1) it is observed that the salt from Suen solar fields
have very high;insoluble matter content and a very high éoncén—v
tration of magn;51um and calcium salts. The presence of
nagnesium salt gives the salt a very bitter taste which together
with the presenée “of insoluble black particles will completely
put off any cusbomer. This mqkes tho salt v1rtually unsaleable.‘
The poor quallty of the salt can be traced more to the
operational technlques used at the woerks rather than the design
details. For ingtance,‘thore is enough settling and decantation.
in the field tonellmlnate all insoluble materials from the
harvested salt. Thus, it is vexy likely that the high content
of insoluble matter.present in the salt must have_been
introduced in poét harvest handling operatiens. More care‘should
be exercised in ?leaning and preparing materials uséd in handling
the salt.
The high-conéentration of calcium and magnesium‘salts in the

product is due to the lack of proper control over the densities of

the crystalliser;brine. Brine should be fed to the crystalliser i

§ RSN
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25.4GBG and fhe liquoer discarded at 29O - BOOBe. At Suen,
unsaturated brine at 23°Be is fed to the crystalliser and left
there until its concentration-has e#ceeded 3OOBe. When unsatura-
ted brine is fed to the cryétalliser it tokes along calcium
sulphaté (gypsum) which is deposited with the product. Simildrly
if the brine stays in the crystalliser until the density exists
BOOBe, magnesigm chloride starts te crystallise and contaminate
the product. Table 4.1 shows the density ranges in which different

components of sea water precipitate.

Table 4.1

Cencentratien at which mere commen salts begin
S te precipitate from brine

i

*OBe'aki e '~ Salt beginning te
21% | precipitate |
i
3.5 i Calcite (calcium
| carbonate)
14.00% u Gypsum (calcium
; sulphate)
25.0 S Common salt(sodiumf
' chleride)
26.5 f{ , Tpsom salt (magnesium
S sulphate) ? v
27.0 ;% . Magnesium chleride’
30 Sodium brodine ﬁ
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Retweoen 59 - 43°Be calcium carbonates precipitate; from 13.0 -
ES.QOC calcium sulphate crystallisers; soedium chloride (common
salt) precipitates between 25.0 - 29.0%°Be. above 30°Be,
potassiun chleride, maognesium sulphate (Zpsom salt) magnesium
chleride and magnesiuﬁ bromide precipitate in the order listed.
Thus we see that inorder to obtain pure commen salt the company
nus’t maiﬁtain ssreful control over the density of brine input -
to crystalliser;andsalso that discarded from it. Furthermore if
the salt is sprpyed withvseme water, or exposed to socme rain |

after harvest ony magnesium chleride that may have been depesited

will.bo leachedgfrOm it.

4.3.2 Productivity: The last time any preduction took place

was in the 1982/83 season. In that ycar about 100 tonnes of salt
was produced. From the discussions, it was revealed that prior
to 1982, produc#ipn averaged at 200 tonnes/year. This represent

a yicld of about 250 tonnes per hectare of crystalliser or about

2 tonnes per hectare of total pond area. These yield figures

are extremely small-compared te vhose reported for some countries
which have yields‘ofiﬂo - 100 tonnes/hectare of total pond arca
(Manner 1982b). .

There are SQveral factors ﬁhat could affect the productivity
i .

of a solar saltéfield. These include soil conditions, meteorological
1 ' .

conditions and' the SQlinity of the starting brine.

i
i

In Sierra Leone, the heavy rainfall during the wet scason

ensures that anﬁ residual brine left in the concentrating ponds
for the next se@son is washed away. This can affect productivity

because it robs the plant of the benefit eof a head-start.
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The factor that is likely fo be most crucial in the produc—
tivity of the field is the climate, more specifically, the net
évﬁporation during the dry scason. This should be positive and
at least 500 mm for the site to merit consideration. Analysis
of rainfall and evaporation data (IDU 1986) shows that the net
brinc evaporation during the dry season is only 177 mm. This
lo& net evapordtion means that very shallow pends or very high
concentrator to c*yst lllser ratios will be used to produce
salt in any qugntity. Bither way, a very large arca of land is
required for commercial salt production. Thus it is concluded
that the'climaéic[conditions in sierra Leone are not favourable

for commercial}production of salt from solar salt fields.

k3.

3
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4,33 Othér
In additlo e the technical problems mcntloned there are

also othérs’re}ating to the accessibility of the market and
general infrasﬁructure facilities. Suen is»located in a remote
coastal area aﬁout ﬁ20 kilometers from any major. marketing
centre. The rogd to the site is virtually unmotorable. This

|

makes access to market very difficult.

4.4 Concluding Remarks

During this?study, the management referred to plans to
expand the @peratlon in a Jjoint partnershlp W1th a Cuban company.
The plan would lead to the production of salt to- satlsfy the
national requ1rements with pessible export. However at the
currcent yield of 2 tonnes/hectares an area eof about 6000 hectares

would be required for.such level of production. This is not only
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in excess bf the company's present lease holding, but also
cexceecds the total area of coastal land suitable for salt

works in Sierra Teone.

Finally, in view of the poor quality of the salt, the

low productivity ef thce field, the non-accessibility to the

- market, the solar salt project cannot be recommended.



CHAFIER  FIVE
 TRADITIONAL SALT PROCESSING METHODS -

Severalﬂceéstal settlements in Sierra IL.eone produce salt
cither directl& er indirectly from seca water. On the map given
in fig 4.7 qome of the major salt praducing arecas are imdicated.
These are malnly located in the coastal areca south of the |
Frectown penlnsular with the exception of Tasso Island which is
an islet in the estuany of the 3ierra Teone Rlver. A large

.,1

concentration : of the productlon sites are 1®catod in the area
that

‘of the Yawri bay.‘It should also be mentlonedéthe solar salt

works is lecated in the same area.
. i

5.1 Descriptign'of~the Basic Process

There are %wd types of traditional methods used for salt
processing. Oné nethed (type 1) is the well known technique of
direct productlon ffom‘sea water using traditionnl methods.

; : .
The other method (type 2) produces salt from salt-laden silt.

o‘

A ef descrlptlon of both technlques will be given here.

t

5.17.17 rraditioenal Method Type 1: The téchnique here is very

simplec. Large*duantity of sea water is stored in open drums
or wells, slnce the wells are dug in the path of the tide, they -
are automaticpllyufllled -during the peried of hlgh tide.

From these wells'the brine is transferred in small quantities

to a boiling pgn.;The other advantage of storing the brine
apart from easj access, is that evaporation of water occurs

during the perlod when the tide is low. In the dry scason a dui.iy
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evaporation of 4 mm of water (or approximately 2 mm of weak:
brine) is possible. Thﬁs the next stage which is the boiling
of the sea water, will progress at a rate faster than if fresh
sea water was used. Some_leaching of salt from salt-laden silts
to the moving tide couid increasc‘the concentration of the brine.

The brine i% usually boiled over a wood-fired stove. The
traditional thr%e.stone stove is still popular but most salt
processors in tﬁe.Bonthe area where this technology is common,
now use o U—shaﬁeigﬁgx;tové which is several times more efficient

than the open-fire stove.

After bdili%g,:the salt crystals are put in a perforated
basket and SPra%ed with some wabter and alloﬁedttq drain for a
doy or two and_ﬁhcn'dried in the sun. The,précess éf spraying
the salt with wﬁtef will remove any magnesium salt deposited
ﬁuring‘boiling—aﬁdfﬁéﬂce imprmm the quality of tﬁe salt.

This is somethigg we referred tozgpgpter fourfwgiéh W?Windicated
wos not done atﬂthe'solar salt works,‘and accounts for their
inferior prbducﬁxqqality.

This particﬁiar'technique which dicd down éomg years ago,
has uwain'reappgared because of the scarcity and high cost of

salt. However tﬂls process cannot really be looked upon as a
reliable source of salt. The quantity of weod required for its
operation is the main problem. #ven if we assume that after some
evaporation from:thc well the brlne concentration increases to
about 5 kllogvams/lltre, 1t will require about enough energy to.
evaporate 19.0 kilogram of water for every kllogram of salt

|

produced. This represents a woodfuel requirement of about 2.8

kKilogram assuming 100% conversion efficiency. (Table 5.1 gives
y ] .



TABLE 5.1

"haoretical smount of wood required for the nroduction of salt from various

conaentrating of brine. (N.B. The stove is sscumed to be 15% efficient).

Fresh Brine

Brine after partial

evanoration

Brine from le-uhing -

of silts

“pro ifie Grovity of

i

- i

. {
asolution |
!

1,075

1.050

1.150

mrroxiwate salb..- L

rancentration in
colution (gm.salt/

Titre) |

- 35

155.00

(A)
Approy. amount oﬂ
sall/100kg of

solution

4.7 kg

= 13.4 kg

(B)

‘mount rof water per
100 &y solution

? = (100-4)

= vt s e« e v f et i e e e

fmount of water pef ?tff%

7. of saltkin T ; : e i\: i

golution = B/A }2§{Q,kg“ 20.27 kg 646 kg. ;
i

Tatent hant- of watelp

Cal. value of wood i

{
i
1.

-=f2256/qx7kg '
15 M e
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the surmary of energy requirements). This is a large amount-ofA
wood and explains why during the survey the only problem this
group of processors said they had was with the supply of fuel.
This was not cxpressed by any of the other group of traditional
processors (Tyoe II). Later on in this chapter it will bc shown
whether this opcrations makes an economic profit if all factoers
including labo;r have a commercial value.
, The oporatﬁon:only tokes place during the dry scason
4 (December - Maﬁ) ﬁhen théy can be sure of high concentration‘
brine. Very llftle capital is requlred. Only a galvanlsed metal
pobt costing about Le140/00 (replasable every season) 1is required.

mach operation had a team of 2 to 5 people (a. husband and a
wife and somotlmos,chlldren). The average dqlly consumption of
wood 1is about‘six '40lkilograms bundles per dmy{

Boiling of ? solution to produce 20 kilograms of salt would
‘normally take ap average of 2% days continous operation including
nighb—time_supe?vision. Thus a total of about 600 kilegram of
wood is requirea to'produce 20 kilogram of salt: The production
rate of 20 kg evef§7w2% “days per group of three con be stated
as Lg/man—dqy whlch is extremely small when compared to the
other type of:tpqditional process.

The salt Waé of . the same quality as the Mokambi salt given

1 in- the analysisiin table 3.1. The producers have no problem in
t ] ""
selling. It was observed however that all the producers considered
|- . : '

this salt operatioen as. only a minor source of income. Fishing

was listed as the 'mdin occupation and the feeling was that if
5 .

encouraged, thoj would rather do fishing all the time.

On the issue of cooperative marketing, almost all the producers

s using this technolegy in the Bonthe reglion were opposed to it.

i
|
i
i
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this may be partly due to the fact that they consider this whole
salt production as a temporary income source and would therefore

not like to enter into long term arrangements.

=

5.1.2 Trﬁditional Technique Type II: This type of method

produces salt from the salt-laden silts deposited at coastal

estunries of cértain rivers, notably the Ribbi river qni the
Rokel river. Aithbugﬂ"a few activitieé involving such techniques
were spotted on Tasso Island north oF rreetown, and the sherbro
Island, the bulk of salt produced by this technlque ig from an
area a few mlles south west of Newton (see insct on the map

of Sicrra Leono fig. 4-3)

The technlﬁ ue involves producing a highly concentrated
y

Fal

| Y P — "
U1 ¢ ILiom

en 51lts which are collected from the tidal

C‘l"

~flats and. cree: beds. The salt is leached from the silts by a

l ! T - -
pcrcolatlon.process. A filter funnel is packed with silt and

fresh well watdr (whlch is often sallne) is poured through

the bed. The fmlter funnel which is depicted in Appendix 1,

is made with splckg and lined with woed leaves. The filter

i

medium at the bbttom; is a collection of well-placed rice
straw resting éﬁ smﬁll sticks.'During the peak»season several
of these filteré will be used simult aneously. Théy are usually
placed over a wooden trough that collects the flltrdte.

After fllbratlon the filtrate is poured into enamel pans
(sometimes 100ally fabrlcated galvanlsed pans) and heated eover
stove. The wate%ievaporates and the salt crystallises. The wet

salt is sprayed with a small guantibty of water to wash away

the magnesium salt impurities. The salt is then allowed to drain

for a day or twe and then dried in the sun.



- 31 -

The salt is sold by container loads (approximately 30 kg)
to anybody (retailer or wholesaler), who visits the site. All
salt produced is sold immediately and on site,

The operation is far mere efficient in energy use than
the type T traditional operation described earlier. This is
due to the highly concentrated brine used in the boiling
operation. The ‘densities éf sampleg of the brine were measured.
These averrwcd{ ....... about 1150 em/litre, indicating 'a¢ concentra-
tion of about'h50 grammes of salt in a litre of the solution.
This is considerdbly higher than that of the fresh brine which
has a density of 1035 gm/lltre. Thus the woodfuel requirement
will only be aboui;EO% of that required for the production of

salt from fresh sea water.

One advantage of the eperation is that it can taoke place

throughout the” year, 1f properly planned. This 1s quite unlike

any of the locul salt manufacturing techniques we have discussed.

The silt used Jn the precess can only be collected durlng dry

i

scason (Docember -~ April). Large quantities eof the silts are

usually collocted durlng thig perioed and stered out81de in the
§
!

open where the5 are. covered with straw and palm leaves to

l

protect them fr@m.the rain. Some preducers have now started

storing in covqjed'huts. Once there is a large stock of the
o Al 2

silt the filtrd%i@n .and boiling can ge on fhrouvhout the year.
However nearly all the people 1nterv1ewed 1nd10ated that they

are only engagei 1n salt productlon for about four (4) months

‘l-

a year, and thab whatever is stored is carried over To the

li’

next year.

This may be-'due to the fact that salt production is just

onc of several income sources. Once the farming season begins,



the salt production stops. This is because the boiling of salt
is for more lubour intensive than farming. Sometimes beiling

can go on continously for 24 hours and somebody has to be there
to mintain the fire and add the brine when it is low. Most salt
producers virtually sleep by’thcir fire hence the need to have

a break every four months. However it is heped that if the
drudgery and paln of the production can be reduced through
improved tochnol@gy, productlon throughout the year could be
organised. %%

The quantlty of wood used by the producer depended on the
type of stove used. About three. ycars ago a Non—governmontal
orgonisatien, Foster Parents Plan International of Freetown,

{sec Nassaqu01, 1985) initiated a project te 1ntroduce improved
stoves in the 8alt production project. Nearly twenty such stoves
.woro builf and%several more have been built since then by
individuals. Tﬁese stoves have been tested both in the laboratory
and in. the fic#d and found to give a ©60% or more savings of

wood compared ﬁo the traditienal three stone stoves (Kamara, 1985).
The stoves whiéh are illustrated in the Appendixf2 can heat two
salt bolling pans simultanéously. Thus, in oddition to the saving
in the woodfuelzused in the operation, the stove is also able to
save time and iécrease the productivity of the operation.

During thé éurvey it was discovered that the‘production of
salt from silt ?51ng tradltlonal stoves requlred ‘an average of
approx1mately 4@0 kllograms of woodibr every 30 kg batch of salt
produced. On the @ther hand the improved stoves used only 200 kg

woodfuel to heab"uww‘sait pans each producing 30 kg.

Usually mosb eperaters prefer te collect all the silts they-

require for the seabon at the start. of the season. This is usually
|

o

i
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a two or more.ﬁeeks operafion involving several man-hours. Others
prefer to collect enough silt to last only a few days. Still
§thers, collect and process simultaneously with no storage of

the silt. It was estimated that silt cbllected in approximately

1% man-hours was used to process 30 - 32 kgm of salt.

5.2 Economicsiof'Salt Production by Traditional Method

In this section, attempt is made tc determine the cost of -
i : <
fixed capital %nvolVed in starting the operation, the production

cost ard the prﬁfit from the eperation. Seme price have been put
E - .
on the labour and woed used in the eperation. The salt producers

o1
!
P

normally consider both labour and wood as free and hence consider

any income as'pbofit* but there is need to carry out a profit

and loss calcu]atl@n, 1f only to find out whether their income

is not simply q:wage for their labour in collectlng the silt
or wood. For 1fait turns out that there is no real profit, then
the 1ndustry w:ll collapso once other empleyment is available

in the comnunlty.

5.2.1 Copital Cost: For the traditienal type II the fixed

capital inv01ved‘is-veny small: representing only the cost

of the boiling pan, steve (if improved stove is used), a wooden

trough for "ollecting‘the filtrate the cost for‘housing the

operation and thc flltration equlpmenL. Only the boiling pan and
sometimes the W?oden trough and the improved stove involve

cash transfer. The filtration system, the hut and the traditional
stoves are normally ‘made by the producer. On the basis of

information provided by the salt producers, it is estimated that
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the fixed capital involved in traditional type iI production
process is ILe360/00 with thrce stone or U-shape stoves and
Leh0D /00 with improved stoves. A breakdown of these figures

A twenty percentage contigency allowance

is given in taﬁle 5.2,
has been added for the cost of assembling the items and clearing
the production site.

For the type I traditional producers, the capital investment
is even smalle:fwith only the beiling pan involving a cash
transaction. Thg estimated capital involved in this type of
operation is L¢240;OO (sce table 5.2).

In both typés of operations, the costs of the production huts,

the filter funnel and stoves have tecen estimated from infermation

!
y !

on the laboun involved in their construction and the local cost

i

of labour. aAll Oapltal items except the wooden trough are
replaceable at the end of each productlon season. The improved

stoves made mf mud /cenent bricks instead of pure mud bricks

can scrve two seasons.

The working hapital is what mest of the traditional salt
producers lack.lit was revealed very vividly in all responses
to 21l the quest%onnaire that some amount of money to help
them in the ear1§ preduction period is very crucial to their
motivation. Fffectlvely, a working capltal in such an operation
is some amoun +_Q£ mon ¥ necessary to feed the producers and their
families for thv rst two weeks of the productlon season whilst
they wait for the proceeds ‘from their first sale. Thus “the typical

production unit (an average of 4 persons) would require at least
l

Leb00. /00 as Worglng capital in a realistic cemmercial venture.

Weedless to say that this amount is not available to any of the

production units:interviewed in this study. In general producers
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Table 5:2

Caopital cost of the various traditional salt

(a) Type 1

processes

Iteg Cost

Boiling pan 150
Stove -

Temporary huf 50
Cohtingency 40

Le 240

(b) Type II

———————

Roiling pan

Co

Stove .

Filtration unit
Wooden trough

Temporary hut .

i

Copt
|

i
1
i

Item |

Cost if using
~ traditional
stove

150

20

80

ihgéﬁcy 6Q

Cost if using
improved stove

150
200
20

80

50

Le500

SmrEs=sw=
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start with only a few basic foodstuffs in store and prepare
themselves for a "hungry" period of about two (2) weeks to one
month.

Thus the cash eQuivalont of the total initial input into the

production process (i.c. the total capital) is Le840 for tradi-

~tional type I and Le960 (for type II) and I,e1020 for type IT

(with improved;stove).

i
1
i

5.2.2 Productien Cost: - The cost of producing a single batch

A e

of salt was eséimated. In the traditional type I. process, a baich
is about 20 kgﬁand:is on dverage produced twice a week. In the
type IT proceég'a»batch of 30 kg is processed sii times a week.
Othor assumptlons made in estimating the average, production cost

are as followsw

% cost o% wood is.assumed to be Tel10/forty kg bundle

* labourﬁis Le12/man—day (8 man~hours)

* over nLght rate for superv151on of the operations
is one: and half times the day time equivalent

* llttle or no labour is 1nvolved in the fjltratlon
process

* although not much physical labour is 1nvolved in
the b01ling of the solutlon, it is assumed that
suporv1Fory labour 15«1nvolvod inorder to maintain
the firé‘and prevent an overspill 6f the froth
into th% fire. | | |

Table 5.3 presents a summary of the cost of the materials

involved in the production of a batch of salt. It is observed

that the production cost of a kilogram of salt is 7,e13.05 by the
type T traditional method> LeH4.15 by the type II traditional method

t
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Table 5.5

Details of cost of production 1 kg of salt.

(n) mraditional type I

Direct production cost of

Ttem

wood

Quantity
used

600

T.abour for boiling- 36

{
v
i
cod

24

Labour for washing

and drying , |

|
[

Total cost

Rate

1e10/40 kg
bundle _
Le1.50/man-hr
(day~time)

2.25/man-hr
(night)

1.50

of batch

Direct prodﬁction cost of a kg. of salt

|
I
‘i

a batch of 20 kg salt

Cost of item

150.00
54.00

54.00
3.00

Te264 .00
Te 1%.05

(b) Traditfonal type TI1 (with 3-stone stove)

{' .
ction cost of a batch of 30 kg salt

Produ

Item

Labour for 31lt
collection i

Labour for pre»

paration of flLter

bed

Labour for b01-
ing 4
TL.abour for }
washing/drying

Yood

- Quantity
used

4% manfhburs

1 man—hours

12 man-hours

‘. 2 -man-hours

400 kg

Total

Rate

Le1.50/man-
hour

.Le1.50/man~
hour

hour »

1.50

7,e10/40 kg
bundle_

cost of batch

Production cost of a kg. of

salt

r———

Cost of item

Le1.50/man-""1 "

Te2.25

3.00 -
100.00

Le 124.75

Le 4.15
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(¢c) Tradiftiional Type ((II)) (with improved stove).

Production cost of two batches of 60 kg salt

(note: Two pots are simulbaneously

Itenm

Labour for silt

collection

N
3

beiled in this stove)

Labour for prepara-

tion of filt?r .

Labour for boiling

_Labour for

i
t

i

;
i

Yo
|

wQshing/dnyipgf

Wood

B I

P AN

Quantity used Rate
3 man-hrs Le1.50/
man-hr
2 man-hrs. - Le1.50/
’ man—hr
8 man-hrs 1.e1.50/
man-hr
4 man-hrs .e1.50/
mon-ho
200 kgs. .e10/40

—

kg bundles

‘Total cost of_batches

i'Production cost of a kg of sdlt

Cost of item

4.50

3.00

12.00

6.00

AN

50.00

Le?i.OO
Le 1.25
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using the thfoe stone stove and Lel.25 when using the improved
stove in the type II method.

The biggest contributor to the production cost is the cest
of wood which /represenks 60 - 80% of the entire cost of the
operations. This mcans that if the production cost is to be
reduc ed effortg must be éoncentrated on reducing the wood
requirement. Tbisgiswparticularly obvious when one observes that
by introducing%improvéd stpve into the type II process, the
production cos% is reduced from Le&4.15/kg salt to Lel.25/kg
salt. The intr%duétion of improved Stove not only reduces the
total wood used but it also drastically reduces the boiling
‘times which 1mpr®ves the production capaclty con51derably.

The trad1§}ona;;type I .mecthed produces vary expen81ve salt
because of théilow céncentration of brine that is boiled. Thisl

i .

leads to 1qrgqu09d“réQuirement and a very big demond in time
to boil the soiution to dryness.
; e .

i

5.2.3 pProfitobility of the Traditional Methods: In erder to

determine the‘gnnual profit made by each'producﬁion unit, we
shall first esﬁimate'the total production per séason. From the

interview it wgs estimated that the average annual productien

{
i

of those usingitkpé T stove is 640 kg. This estim&te is based
on an average weekly productlon of two 20 kg batches for a period

of four (4) months.
J

Similarly’ for the type II methods (using any stove), the
average annual productlon based on a daily production of 30 kg

batches in a s;x—day week for 4 months, is estimated as 2880 kg.

v

There was no reéported incrcase in the annual production when

improved stovegwas used, even though the savings in time in the

i
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boiring operation could have'mddo it‘possiblc.AHowever it is
likely that a'constréint wns imposed by the rate of filtration.
This is something thab should be nofed. Any effort to improve'
any activity mﬁst cxamine its effect on succeeding activities us
well as how it is‘affécted by preceecding activities.
ﬁbhor’assgmptions made in cstimating the profit of a

production unit for salt, are as follows:

* th@ sale price of salt is Le5.00/kg. This is
thefprice which is paid at the production
LT

s%tF. In the markets, these locally produced

salt go for Le8.00 per kg and imported salt
isg%old-for:Leﬂ2/OO per kg. Refined table salt .

is,%old in the supermarkets at Le20/00 per kgj
P
* there is.no sale cost incurred by the producers.

i

All thelsalt produced dre sold gt the site

withiﬁﬁtwb—wecks of production; 4

* the| annual depreciation of the fixed capital
iten is equol to the total initial cost of

theél capital except the wooden trough-which

i
hasg! mmuch longer life and hence a verv
e R )

lowidep;901atlon rate.

Table 5.4 shows the steps in the computatlon of the annua1

profit as Well as 1ts values. Lt is 1mmed1ately observed that

N

there is no economlc proflb in produ01ng salt by traditional

(:

type T procesi ‘ven 1f.we were to assume that the labour for

’ boiling the br¢ne as Well as collecting the wood is "free," and

therefore cons;der the total sales income as profit, the sales

value of Le3200/00 per production unit of % or 4 persons is very
small, This infact explains why this method is not popular.



’

|
f - - 41 -

i d L

i

Table 5.4

Annual profit -from a production unit (Ave. of 3 - 4

)

i persons)

Type 1
Production cost. per kg (Le) 13.05

Average annual produc-

T

tion (k 640,00

Annuallpfoaucpion;cost
(Le (A

8352.00

Annual ‘depreciation of

681 (B)

3200.00

Type IT

(a)

415

o
oy ;‘,].
Ty S
i
.
i
H
|

1220

i

14,400

!

- IAH

:
Loss/prd]

-4

(-5392.0)

f(}8.42§)i1f1

‘i
ERTET

g
[
i

¢

i
|

1

i

v
1

i

i

i

2228

g
K

?;0677€f




Tn fact several of the people iavolved in the Oberation were
only interested in producing cnough sdltvfo: themselves, fricnds
and relatives in other regions.

The‘profit from the traditional type II process invol#ing
open fire stove is . estimated at Le2228/00 per annuﬁ. This
Figure is significant especially when one considers that all
the estiﬁated aﬁnual operating experditure of Le11,952/00 goes
back to them beéause they collect the wood and the silt for
the process. So 1nfact even though the profit is only Le2228
their total annuql 1ncome is approximately Le14,400 (i.e. the
total annual sale)-

For a famlly unlt worklng together this income is quite
A S

hlgh in a rural settlng.

Finally we also observe that when 1mproved stoves are
used in the typn 1T method the profit margin is 1ncroased
considerably whmle'the sales income remains the same.

|

o
Sl
il

!

5.5 National Pfoduction Capacity of gSmall Scale 3alt

In estimating :the natienal production capacities, we have

H
!

restricted our efforts to the determination of the total

production from%thq,type II~method.vThis is because it was
revealed from t%e gurvej that type I is still not yet a major
operation and ig reallj restricted to remote coastal areas in
Bonthe and Moyamba dlstricts (Shenge area) Amount producod

in this operatlon is deflnltely ne more than 4OA of the total

traditional small scale salt production.

|
.
55,71 Existing (or Currcnt) Production Capacity: It was

discovered ear%y%on in the study that in the area producing salt

from silt, every;household was engaged in the operation.



Thus, instead of conducting a census of a11 the producers, it was
checaper to use the extract of the informatien from the national
household population census. Knowledge of the total number of
houscholds in the area (N.B. each househeld is a production unit)
combined with the figures for Uhé average annual preduction by
each unit, wiil give the total quantity of salt available
annually from%this soﬁrce. Accordingly, the major production |
villages Weréiall identified and their househeld populatibns are
listed in tab#e-5.5. It.is estimated that the total number of
households ehéaged in the salt-from-silt precess is appreoximately
1157. In thlslestlmatlon technique there may be some ever
estimatien for some rcvlons and some under estlmatlon in other
areas so that the effects are balanced out. For instance in
the case of Tasso Islnnd.u91ng tho number of hous eholds as the
productlon unnts may ovorestlmate because not all households
are involved Jn Sult processing. On the ether hand in Batkong,
Fogbo and Mokjmba, the figures may be aon underestimate because
some houqoholds may have two produc tien units instead of one.
This was certainly netlced in Mokimba and ceuld ‘even be observed
from the larger than average value for the p@pulatlon per
household. Overali‘wtherefore, the estimate of 1157 small scale
altzrodwmﬂﬂlunlts 1s reallstlc.m,;,

If it is assumed that the average annual productlon of each
production unlt 1s 29 tonnes (see table 5. 4), thon the total
annua l pr@ductLon @f salt from silt in the Whole country is
approximately 5 400 tonneso'If we take note of the very small
quantity of saLt produced from silt in some parts .of the Bonthe

District (Malma, York Island, Bonti Bai) and also the salt

produced from fresh seca ther in and around Bonthe town and

Shenge the total estimated annual preduction of salt by small
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Number of housoholds, DCTSONS and sex distribution - major

{Source:.

Hanme -of

Yillage
SULN

Morkase T & II I

3eca Port
Monkoni

Ranga Ground

Moia

Tasso Island

Makombi.
Moiyon
Ma~-koi Tunga

- Batkomp

Masili Mani

Makonkobo !

Banga Ground

. Fogbo

Ma-Konte
Mashewore
Barmouth

Mokimba

Rokai/galt'Pané;: s
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Table 5.5

—

sale pI‘OClLlL, -L-HE Vl.L_LLl{-,CS

Provisional figures of 1985 national census)

é Administrative Number Number
" region in of of Male Female
{ which located house- persons.
: holds
! Ribbi chiefdom 145 921 48 473
“ Moyamba dist. :
wooon 20 181 . 85 96
neoow 13 98 | 40 58 |
W 6 40 121 19
| Bumpe 'Chiefdom 67 434 | 221 213
- | Moyamba  dist.. ‘ o g
‘%nffﬁ'u 73 476 222, 254
Bast III,Western | | 5 .
&,nnrq1‘Areo .. 580 3672 | 1952 1720
York, % v 9 63 | 37 26 -
Roya, " " 34 268 | 131 137
"i'} o " 19 112 , 5% 59
W e s e e s
1@@1 5 " " o8 172 é 78 on
Yofk“Western . ) R 3 B
| Rural district 29 e RO
“ : 1t " 3 13 ‘ 9 4
EgKéya”Western _ . b ‘
i Rural District 75 547 - | 292 - 255
9 67 . 31 36
wooog 40 - | 20 20 .
no13 85 | 43 45
W20 160 | 82 Cog
" " " 16 102 49 53
i motal 1157 -
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scale preducers is 4000 tonnes. This represents about 30% of the

total salt censumption in the country.

The productien capacity of the Bonthe district has not

“ figured strorgly in the ecstimate even though the potential is

great because; in addition to firewoed problem which every salt
produc er encoyntqrs, they also haye a problem of marketipg.
Unlike Koya i?ral district ond Tasse Island which are located
Just outsideﬂ%reetown, the Bonthe salt producing areas are too
far from anyvmagor urban market and troans portqtion facilities

can be dlfflcult. The survey shewed an average of 6 weeks
delay betweenlpraductlon and snles comparedhtqzqnq>ygek rep@rﬁed
in Keya area.1Thus marketing is a major issue in any policy i

to assist thegdevelopment of the small scale salt producers of

Bonthe.

0
H
o

532 Potential'Capacity; In sectien 5.5;1 we examined thr -
present totaléannual production of Salf from small scale
indugtries. Ié this section we examine the petential for expan-
ding this indéstry given the cerrect policies. (Once again we
shall restricﬁ éqr consideration enly to type II salt production).
Existing salt%praductibn f;om silt are concenﬁréted mainly at
the estuarios}ofzrivers RoPel' Ribbi and Kukuli; However it is
observed from tESﬂ@ED in fig 5 1 that other coastal areas also
have silt dep951ts ard hence could serve as small scale salt
productlon centre. ‘These areas are located in the estuarlne
swamps of rlvers Kagb@ro Thanka, Bagru and Jong as well as the
northern area of the Qherbro island. The soil type in all these

cstuaries are weekly developed mud and hydromorphic clays.

The total arealsuitable fer depoéit of salt laden silts is

i
|

[
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cgbimated as 2347 km2 (PEM3U 198%3). Only about one fourth is
prosenﬁly be utilised. ThusAfrom the point of view of the availa-
bility of the silts the salt production could casily be extended
to other areas and increase 1ts present level four (4) times.

Howeover the biggest constraint in the development of salt produc-

tion in these areas is their remoteness from the markets. Unless

a good communication system can be developed (e.g. feeder roads
progromme) it is.unlikely-that these areas can jointly produce
morec than the FOOO tonnes now produced annually. Most of their
product could pe channelled to provincial townslespecially those

in Moyamba, Bonthe amd Boe district.

In the exisfing production sites there is plenty of silt for
several more productiOn units. However the number of producticn
ﬁnits can onl&?be increased if pepulation of the arca increases

or if the 1dea of seasonnal inhabitants is encouraged. In the
meantime the 51lt can be cffectively exploited if the presented 4
production tecgnlque is 1mprovedo For instance, the introduction
of fucl effiéient-stoves ceupled’with more filtration units
could double the production with the same effort. Or one could
even look 1nto the pessibility of eliminating the stove entlrely
and ovaporate ?he concentrated brine with solar encrgy.

The latter iswmezeminte the.futUre requiring some research
effort. But the fuel-efficient stoves can be imbroduced ab

i
¥

once and thereﬁy‘incfease the annual production by Some 2000 -

4000 tonnes. f%l

Thus with tﬁe appropriate policies to extend and improve the
salt productioﬁ%from salt-laden silt, it is possible to have
annua l product%?nﬂef 10,000 - 12,000 t@nneé of salt a year.

This is almostfenough to satisfy the national demard.
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5.4 Contributien of Small Scale Industry to the National Economy

The small scale salt industry produces 4000 tonnes of salt a
year with total combined revenue of 20.0 million leones. Thus it

is cxpected that the industry. should be making contributions

‘wwthn the economy. Among them, are the empleyment they prov1de

to the rural populatlon, the savings in foreign exchange, the

sccurity of supply ard the provision of low cost salt.

The ind" y vides employment for nearly 1150 households
approximately 2500 adults with an average income of about
Le8000/00 a year.~Further employment could be provided at very
marginal cost by developing policies in favour of the small scmle
producers. As;%ill be shown later the capital labour ratio for
this small scﬁle industry is very low.

The industy requires no foreign raw material for its
production precess. Hence, on the basis of existing production
rate, a foreign exchange saving of about US g300,000 (approximately
ILe7.5 million). can be fealised. This amount is &eny significant
representing 054% of the total foreign exchange available-in the
country. By faf the biggest advantageé of the local salt produc-
tion process ié the security of supply and the low cost of the
product. Local%salt is available at about 40% of the price of
the salt impe;ﬁed“by'tﬁo salt mandfacturing éompany dnd at almost
comparable quéiityg Furthermore a local production process

can cnsure tha@ salt is available no matter what the foreign
exchange situation -is like. |
’ ,
The main di%advantages of the small scale salt processing are
the low labodrﬁproductivity and ‘the lack of contribution to thé
national treasgny by way of payment of income tax and excise duties.

The small scalg salt processors are not registered and therefore
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do not pay excise duties or income tax. It is estimated that,
based on cxisting rates pald by the salt manufdcturing company
SMCY at Kissy, at least 1.e750,000 is lost by government through
excise tax which could have been paid had the quantity of salt
produced by small scale processors becen produced in SMC Kissy.
rurthermere a total of Tel.4 million is lest which could have

been obtained from import duty and fees if the locally purchased

salt were imperted.

The problem of low labour productivity is not an important
consideration since unemployment is very high 'in these areas,
cspecially during the dry season when there are no farming:

activities.

}

5.5 Cooporative Marketing

There i very littlo trust in cooperative system after the
czllapse of th@ previeous national cooperative sociebty. However,
it was revealbd%during the study that some processors (about
20%) will be inﬁerééﬁéd in participating in a cooperative
marketing schemé if it will bring them loans for use as working

capital. most, however were not impressed by the idea. ThlS

was also due to the fact therc was no expressed mquotlng

Aprobiom in the §ale of the salt.

R \-..:Z PRI, MpUhow



' CHAFPER  SIX

ISTING GOVERNMENT POLICY ON TRADE
AND MANUFACTURE OF SALT

Tn erder to set the limits on our enquiry into existing
governnent policies pertinent to the development of a lecal salt
industry, it is necessary to first understand the role ard nature
of technology p@llcy. Such an examination will enable us to
recognise what we are looking for as well as give an 1n51ght inte

the basis eof some of the policy decisions.

6.1 Role and Nature of Mechnolegy Policy

6.1.17 What iszechnelogy? Technology 1s simply defined as the

aﬁplicdtion of knowledge either directly or with the aid'ef some
tool or machine (Dickson 1974). It is fhe useful combination of
“man-material-teels.t (Muller 1973). The definition of technolegy
may also be prbsented in terms eof the nature and specifications
of its pfoduct‘and the technique used to preduce it (Stewart 1977).
Such product épecificati@n may include the'general role the
product plays @ithin the econonmy (e.g. luxury, intermediate, au
caopital goods),%the functional need it fulfils (e.g. shelter,
food etc.) and %he technical details. Hence one frequently hears
of "food technm?ogy,ﬁ and"chemical technology" both of which
define the type%@futechnology}in terms of its prdducts.

It would apppagmgggm the above definitiens that technolegy

is represented ?nly'by the visible hardward such as tools,

machines and prpducts; But a clese examination of the basic

defipnition of t@chnology woeuld indicate that the applicatioen

of knowledge (i,e. technology) will only be possible if there

{
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is knowlecdge, skill (know-how), experience and education. Thus

the latter group represents the softward of technology while machi-

nes, tools and preducts represent the hardware.

e.1.2 what is pelicy? A policy is simply a statement of

objectives. It is normally fermulated to guide a course of action
towards a specific goal. Therc are two pafts to any policy: A policy
statement ard policy instruments. The former is a statement of
objective and tﬁe latter is list of actions and considerations

necessary to achieve the objectives.
. i

©.1.7% Technol&gy pPolicy: Tgchnology policy tend to cover a
wide ronge of tdpics involving several disciplines in the physical
and social scieﬁces. Examples of technolegy policy issues inclu&e,
diffusion and adaptati@n-of technolegical_innovations, technolo::;
choice, technoloéy managenent and teqhnology transfer. The present
study involves béth technology choice and the development and
diffusion of technolegical imnnovations in the salt industry.

It is observed from the previous definitions that in general
policies on technolegy choice will cover cheice of product,
kknowledge, enter?rise organisation and production technigue.

Once the tech#olegy has been‘selqcted the problem of diffusion
will rely on theépolicy instruments such as tariffs or technical
training, and other financial incentives. It is in the light of
this last category of technoibéy policy that we shall review

existing government pelicy on sd;t trade and manufacture.

i

©.2 Post and Ongoing Measures for promoting Tocal Salt Manuf acture

In this anaiysis the definition of local salt monufacturers

docs not inclwdeithe salt manufacturing company at Xissy which

-~
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only-procgss intermediate produéts. Thus local salt manufacturer
ineclude only the small scalec processors and the solar salt at Suen.

There is at preseht ne definite, clear-cut, coherent government .
policy'for the promotion of a local salt industbry. What few
measures exist can only be isolated from the global government
policy on small scale industries development ani the iovels of
tarifts set in‘various budget speceches. We shall therefore
review government measures relevant to the salt industry in two
parts: one pqrﬁ will review the general policy on the bromotion
of small scaleiindustry with particular reference to the salt
industry; angfper part will examine the present tariffs on salt
trade and manu%ac%ure.

i

6.2.1 General Policy on Promotion of Small Scale Industry (SSI)

1
“ompared-t@fthe-big-industrial establishment , little has been

dono 2t government levcl to promote the development of small-

scale 1ndustr1gs in Sicrra ILecone. The 1960 industrial'Development

Act (Sierra Lo?nQ‘Government, 1960) was geared solely to the

establishment and development of big industries. It was not un%til
l

1969, that thelflrst practical effort was made 1n’the development

of $5I when thé Smagiiﬁidust:y and Handicraft D1v151on(SSHID) was
cstablished i%flpivne Ministry of Trade and Industry. However
mpst of its wo ﬁk hﬁs_been concentrated in Freetown and mainly

in the fields gf'handicraft production. Rural small scale indus-
trics such as éalt.production had been compietely ignored until
1983 wheﬁ the Bmall ‘scale soap industries were developed.

This followed'necommendatlons of Chuta and Wijenaike, 1982 on

the promotion.ef rural small scale industries and handlcrafts,

In 1982, a parliamentary bill was drafted with the objective
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of promoting rﬁral as well as urban small scale industries and
handicrafts. The draft (Sierra Leone Government, 1982) which
is extensively reviewed by Mulagwe (1984), was never passed by
parlioment. HWad. it become law, it would have provided the frame-
work for the promotion of all small scale industrics and cstablish
the ‘”THD as tne solo agents of the promotlon efforts. As far as
small scale salt productlon is concerned the act would have made
1t possible foriSSIHD to:provide extension facilities such as
advice on markeﬁing, finance,'mdnagement, product development,
quality COntroléetc, (ii) establish pilot projects, common'faci—
Tities and traiﬁing prograommes; (iii)'plan and implement an
internal and oxtcrnal marketing programme for- the products;
(iv) undertake any other activities as would be necessary for the

proroticn . of the;industny.

Some of the pélggy%iﬁétrumeﬁt cmboedied iﬁ the bill included
the establishmeﬁt of a small industries and handicrafts developr..nt
financing progrﬁmme and the prbvision of soft loans, seed—capitél,
and working capltal Government werec also to protect this secctor
through tariffs on imported competing items.

Although the draft Act of 1982 was never passed, the SSIHD
it it is fairly well staffed, can carry out some of the policy
objectives of thq act. However 1ts activities espcc1ally in the

rural arcas hos not been effective because of the lack of adequate

transportation facilitles. A

[

!
l .
i
l

6.2.2 Govornmenb Tarlffs and its Effect on Local Salt Industry: There
‘ 4
nre three types o? tariffs which the Sierra Leone Government levies

on salt trade and%manufacturo. They are the customs duties, the

inport fee and the excise duty. The current level of these tariffs
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are as followé: The excise duty is 10% of the selling price and
the combined import fee and custom duty is 12% of the CIF wvalue.
Although the}levels of tariffs is low it is sufficiently high
to keep the price of the impofted salt far above that proddced
locally. Any iacrease in tariff in order to protect the local
indusbtry is really not necessary especially when onc takes into
account that tﬁe Suppiy of locally-produced salt cannot meet
demand and the%local producers have no problem in selling their

product even iﬁ\the face of competition from imported salt.

“l
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CHAPTER  SHEVEN

CRITERIA FOR TECHNOLOGY SELECTION:POLICY OBJECTIVES
' AND ISSUES ’

In this chapter we shall discuss some of the issucs which wiil
form the bases of sglection of a technique for salt production
in Sierra Leonq. The chapber begins by giving a quick background
on some of thé}approaches to technology selection. It then spells
out the objec?#ve of_any choice of technique in the Sierra Leone
context and finﬁlly'presents ﬁhe issues involved in such

objectives and.?he_criteria that are used for the selection.

{

7.1 Approaches to Technology Selection
It was argued earlier in chapber six that each technolegy
is associated with a vector of characteristics which include
1 .

the production‘ﬁechnique itself, the knowledge, the type of

- organisation an% the nature of the product. In the case of salt

VR S . . .
nanufacture we are initially restricted to two main Technologies

(the solar techﬁg}ggy;and the traditional technology). This

does not mean tgatithere are only two technologies for salt -
manufacture.‘Buﬁ in any seloction -of btechnique thé choice is
usudlly confineﬁ to;those about which the cémmunity has complete
knowledge_whichimay not,necessarily be a cpmplete;set of
tgchnologios, Wﬁthiﬁfaéch technology various techniques have
boen ideﬁtifiedéin previous discussions which maximise either
production ard/or qualitonf the product. Thus we are now

cxpected to considor three "different types" of technology.

Traditional technology (Types I and 1II) and solar technology.
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There are several appreaches to technolegy selection depending
on the objectiﬁes of the develepment process. In this section we
give o brief outline of some of the major selection mechanisms in
use, and after giving the objectives of the expected choice
(Section 7.2)? we shall then raise the issues to be considered
(Fection 7.5). In general the type of technolegy selected will
depend on whether the motive is to maximise profltsq, (neo . class-
ical approach) pax;mlse current output of the product, encourage

more equitable aistribution of income (the appropriate technology

t I

approach) er undertake a structural transfermation of the output
mix. f
|
There are twé broad categorics of the selection process:

A purely empirrdal cheice and theoretical (er analytical) cheoice.

The former apprsach selects the technology by carrying out a

comparative assessment ef the various parameters of the technology.

Tth approach m*asures or evaluates all the parameters whrph fit
the objective of the selection. In this study because technolegles

we are dealing Wlth are few and because the scope of the variation

of the parameters of these technolegies are limited, we hove opted

for the empirical approach in selecting the technology. The second

appreach develeps a general medel ef technolegical choice by

fitting productien functiens to data within an industry. This
ST T .

approach has been subject to many criticisms for failing to fully
address some ef%the problems of developing countries. (Enes; 1982);

worawetz (1974 -,1976); O'Herlihy (1972); Harceurt (1972)).

T
3
i

1. The neo cla881cal medel ef choice of technique picks out two
characteristics of techniques-labour ard investment require-
ments - and regards the question of choice of techniques of
differing labour and investment intensity. The relative price
of Iabour ond investment is regarded as the determinont of this
choice, with. that technlque being selected that maximises profits
given the relative price and Substltutablllty between labour and

capital. F.Stewart. Pg.25, Technology and Underdeveloprent.
Macmillan Press Ltd. (1977).
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7.2  Objectives of the Technology choice

In the preoceeding scction it was argued that the process of
technoleogy choice in this work will involve the empiricél
determnination of various characteristics of the technolegies
folleowed by a comparative study. In order te decidc on which
parameters of the techn@legy one should look for one needs to -
state the objeétives of the selection precess. It was pointed
out early on in chapter 1 that there is considerable dependence

in Sicrre: Le@n@ on imported salt. This has the dual disadvantage

<]

of the uncertdinty of supply and a drain on the foreign exchange.

_Thus the primary objective of any technolegy selection is to

maximise outpuf Furthermore the techneology must rcturn an
cconomic profmt s0 as not to be dependent on subsidies. As
sncondary obaectlve, it w1ll be useful if the industry were to
provide employgenp'fer large number of people which will be in
kéeping with ﬂée:éverall government‘policy of emphasizihg“
labour—intensi'\!re;en.terprisec (S.L.Govt. 1983%). However it is
very likely th*re i§w§ome trade-off between increase in output
and increase 19 eﬁployment(Morawetz 1974). 'If there is such a
trade off it i% usually recémmended thot employment should be
chesen (ILO, 1376). Hewever, given the priority;accorded our
objectives.in.%h@iselection of the‘technélogy,.where there is
a trade-off beéwgéh.employhent and. output we shall choose the
iatter. In anywcase Chuta and Liedholm (1975) have shown that
if a technolog} passesses the highest eutput capltal ratie and
also the hlghGBt labour-capltal ratlos, then both employment
and output can- be 301ntly maximised dnd the conflict will never

arisec. This w1L1 therefore be one of the main issues in the

selection of the technology.



7.4 The Issucs

The discussions on the approaches te technology cheice follow-
cd by the statement of the objectives leads one to thé issues
involved iﬁ the selection of technology for salt production in
sierra T,eone. One can categorise the issues into two very bread
classes. Issues which can be completely assessed from field data
which we referite a8 empirical isgsues and those issue which
rcquire some theoretical analysis (analytical issuos);

7.5.1 Fmpirical Issues: From the statement of the objective

one can 1dentify three types of emplrlcal issue: Those dealing
with resource folClency,Zﬁgoqc dealing with the economic
profitability of the technology and general issues. Under
resource efficiency we haﬁe looked at labour intensity and
capital intensity. Tholconcept of labour intensity is fairly
complex with several definitions depending on the .objectives

of the user (Bhalla). In moest literature on technoiogy choice,
labour intensity is often inferred from the degree of capital
intensity (i.e: in_ terms of capital-labour and capital-output
ratio). Thus #he determination of capital intensity invariably
leads to the determination of the labour intensity. In this work,
since our objbétive was the maximisation eof ' oubtput, we have
used the dofinitions of labour intensity as theAlabour coefficient
(i.e. the ratig of labour te output I/V and the labour capital
ratio I./K). Tho inverse of the latter represents the capital
intensity. In anestlgatlng the intensity of cupltal we had also
exomined the 1nten51ty of foreign exchange requlrement for the

different techmnolegies.

Another major empirical issuc is whether or not the varieus
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anlt production techniques generate poéitivq cconomic profits
when all factors are valued in terms of their opportunity cost.
A1 examination of the profits will not only reveal the under-
lying strength‘of the various technologiqs but also permit one
Lo nscertain if there is any relationship between the performance
of certain asp@cts of the technology and the economic profit. It
is hoped that éuch analysis would lead to suggestions for improve-
ment in the re#ated technology.

Among the génerﬁl*émpirical issues are the seasonality of the

production proqess and the locational requirement.
|
|

Ved.2 Analytibal Issues: The issues involve: major determinants

of the demand ﬂor and output of the various technologies. It is
oxpocted'that np analytical apbr@ach will reveal the strength

and characteri&%ic3ngf the demand for the salt of the different
technologies aﬁd the factors that affect supply.

The considerations of the mature of demand is important

[

inorder to determine the economic viability of the industry
especially in the face of competition. The main issue in demand
. I !

analysis is howZit is affected by incomc of the consumers. If the

salt is conside;ed are "inferior" goods then the demand for it
will drop as the income of the consumer increases. Specifically
it is nocessary;to estimate the income elasticity of demand

cocfficients bepause it ciearly illustrates the linkage between
! ¢ ) .
incomes and quantity of salt demanded. This invelves fitting a

functional rela#ionship to an empirical data. Fitting a functio
: b, b

such as the following C = AD 13 2 onc could get a value for

b,1 which is the approximate value of the income elasticity of

demand. Tn the above equabious is the income clasticity

'lo /I
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demand coefficient, E -is the valuc of cash cxpenditures
(indircct indication of income) C is the Yalue of salt

purchased and S is the housechold size.

Another aspect of the naturc of the demand is the size of
Lhao noh~incomo.domand sources. J3uch sources would include
industry (o.g.:soap making) and agriculture. If the non-income
demand is strong then the income elasticity of demand coefficient

may not be a controlling parameter.

The supﬁly of salt will be affected by both the choice
of technigue apd the relationship between interprenecural
characteristiéé énd profit. In the analytical approach to
resolving the issues of tedhnology choice it was pointed out
earlicr that’t#e mgst common method is the use of Neo—classiéal
production funétions sﬁch as the Cobb-Deouglas and the constant
elasticit§ of%substitation (CES) production functions (@}cdholm
and chuta 1976). However it haé been agreed in several literatupe
(Morawetaz, 1974;”Q&HB lihy 1972) that this may nolt be a good
approﬁch for déveioping countries because the production function
fails to take gote of the fact that in these countries what is

sought 1s not $o much a "production of goods as an assignment
{ .
of benefits." (Enos 1982).2 Factors such as maintenance problems:

|

[
i

2. AS an- example of how the productlon function fails to address
problems ofideveloping countries we quote from a paper by
J.L.Enos (1982) ".,.. the ecconomic production function is a
relation between the physical quantitiecs of inputs and the
physical quantities of:output - for inputs, this means seo many
units of a particular row- material, so many man-hours of a
particular skill, so many machine hours of a particular piece
of equipment, se many bureaucratic hours of various types of
administration. It 1s irrelevant to the production function
how these raw materials are acquired, how the providers of
labour are organised, how the ownership of the capital gooi s is
distributed, whose interesus the burecaucracy has at heart, and
in conscquence, how ¢ach factor of production is rogardca.
fuided by the production function how does one treat these fthows'?"
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in remote arecas, culturﬁl inhibitions to certain technologies,
the nature of ownership, whether profits are repatriated abroad
or returned for local use and the nationality of the labour

force are usually not accounted for by production functions.’

7.3.3 General: In this work only the empirical issues outlindd
in (7.%.1) .ha{r'e been investigated. The analytical issues have

not been examiﬁed for thé following reasons: The dcmand‘consiﬁe—
rations‘are mdinly about the income elasticity of demand. Since
the analysis éﬁ the salt of the various local technologies
concerned shows that they are all about the same, the elasticity
coefficients are likely to be-the same and hence effecf of income
on demand will be small for the products of the local salt
production industries. If however we put the locally produced
salt against importéd salt, the situation changes considerably.
The lecally prpduced salt could become an "inferior good! and

our analysis f?r the choiqe of technology should then be extended
to include forgigp»technologies (including salt refinery etc).
However our task now is only to identify the most viable local
salt productiép technique and suggest ways of improving the -

technique and the product.

On the supply side, the neco-classical analytical production
i

Tunction appro@ch to technology selection in developing

countries has already been discredited by several authors and
‘\I‘! -'~ll . .
hence could not be adopted in this work.

|

1
{



CHAPT ER LIGHT

SELZCTION OF SALT TECHNOLOGY

A docision is to be made on which technology to promote.
There arc at present bthree known techniques for producing salt.
These are the%solar evaporation of sea Water, the boiling of
sca waber over woodfuel stove and the extraction of salt from
sanlt-laden sil#s; There is no point trying to promote a particu-
lar salt prodq%tion technology if its performance is not the
best améng the%lqt. Hence the nced arises for technology selec-
tion. Furtherm%re, each technolegy has associated with it a set
of variables w#ich‘affect their everall performance. It may aléo
be necessary ;@M;hgaprocess of the technolegy seclection, to
highlight theé%eak and strong links in each technology. This

will help in the formulation of a4 policy for promoting the

technology. i& ' . S A
The criteria of\seleotionﬂand their basis have already been

outlined in chépter 7. We shall use these criteria to choose

the most suitable technology for salt production in Sierra ILeone.

Table 8.1 giveé a summafy of the values of various parameters

for the different salt producﬁibn technologies presently empleyed:

in Sicrra Leonq. The computations of these parameters were carried

out using Valuqs presented in chapter 4 and 5. We shall now

proceced to exa@ine the three types of salt production techniques

on the basis o@ the three previously selected criteria:; output

noximisation, resource utiliseaiion efficiency and cconomic

profitability.



8.1 Output Maximisatidn

Table 8.1 gives both the current capacity and the potential
production rate if all available resources are developed. At the
moment the production level at the solar salt work at Suen, is
nil, and it has been se far tho lqst % years. Ibs potential is
000 tonnes/year which wiil be very difficult to improve on
hecouse of the}low productivity of +the pfocess. At the present
level of produétivity one hectare of land will be required for
cvery two tonﬁqs of salt produced. Hence it will be difficult
from the point gf view of availabilitj of suitable land and land

preparation to increase production capacity.

The tradltlonal type I method which proeduces salt from fresh
sca water has a,capa01ty of 600 tonnes/annum and cannot be
expanded any fu$ther bocause of the constralnt on the supply of
wood. The quqnt;tyfof wood regquired is several times thatw;equired
in the type II %pgygﬁipn and ig_most cases the processing takes

place on beaches where woeod may be very scarce.

The traditiénal type II precess has a current capacity of
5400 tonnes Whi%h could be expanded to 11,000 tonpos/annuﬁ.
Details of how ?hese figures were obtained are given in chapter 5.
The fjgure 11 OﬁO'tonnes assumes that improved stoves will be
widely adopted and therebv reducing the demand for fuelwoed by
©0%. This reducslen w1ll make the ex1st1ng woodlots adequate
for t he etpanded product;on level. Thus the oniy constraina.
will be the ava¢labllity ¢f labour. Hewever if the demand for salt
is hlgh and the 1nfrastructure for morketing is developed

pcople will move into the salt producing areas and there will

be no shortage of labour.



rroduction .

64 -

Table 8.1

Present Potential Tobour Copital Profit
mechnology - output output intensit inten~ pe
. (tonnes (tonnes L7V L, sity unit
~ /annum) /annum) = Q/L - product
f (*‘) (*t)
|
-Praditional j
method ! _
Type 1 1 600" 600 Voo HWony =2 (-8.425)
| 7
Traditional {
method § .
- j * 600
Type 71X L 5400 11,000 5/50 3/600 _g_ 3.6
3olar salt i ‘
field L Nil 600 3/600 2-5.% 4 x Heavy
| 107 102

——— et e s

losses

* Man-days/kg. of salt

¥ * Man-days

J
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Thus from the peint of view of maximising output the type II

traditional process should be selected.

8.2 Resource yUtilisation Efficiency

There are two types of resources beén considered: labeur
and capital. We shall examine both the capital inyensity and
labou% intensity as measurcs ef resource utilisation
efficiencies. %The définitien of labour intensity is not always
clear cut. Hoﬁever, in this work we have used the ratie of
labour to outﬁut'(L/V) and the ratie of labour to capital (L/y)-

The inverse @ﬁ\the latter is a measure of capital intensity.

It is observed frem Toble 8.1 that whichever methoed of
assessment of . labour intensity is used, the intensity is highest
for type I traditienal process and lewest fer the solar salt

works at Suen@ The capital intensity obviously follows a reverse

] ey

*,

On 'the basis ef resource'utilisation efficiency, the type I
traditional process should be selected. -

8.3 Profitability

The profit?per kilegram QfAsaltdperuced and the rate‘of
return on invgstment_are given in Table 8.1. From these
figures, it is observed that when- all facters are priced at their
oppertunity ca?t,,the only technelegy that returns an econemic
profit is the ﬁrﬁditional type II salt precess. The level of
losses in thé;éoldrmsalt works is not given in Table 8.1 but

it wa

[69]

low endggh for the operation to be discontinued.

It has bcen nentioned earlier that this negative performance
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of solar salt eperation is primarily due to the low rate of
evaporation. Another secondary factor is the poor managemept and
lack of skilled ﬁanpower and equipment to monitor the operation.
rs for the traditional typo T oporation the cost of the large

was :
quantity of wood used/responsible for the negative performance.

Thus on the bagsis of economic profitability of the technole-

‘gies, the traditional type IT salt production technique should

be adonted.

8.4 General Remarks

It appearé from the proceeding analysis that the traditibnal
type II salt préduction technoleogy is the only operation that
will maximise eﬁtput and thereby save fereign exchange, and . also

|

satisfy some of%the social ard political issues such as employment.

The decisi@# tC'ﬁdOPt aqd promete a tradiéional techqglogy
for salt produc%ién may appear to be going against the genéral
trend of moderqisation. But the wholesale transfer of highlj
mechani sed, cqpital-intensive and unworkable technoloegies pureiy
for the sake ofimodernisation is e¢conomically unwise. Throughout
chapter 4,.it was made very clear that the Sierra Leone climate
is not very éu%éa;le¢f@r solar salt works. And in the absence
of dny salt degésit, the only real alternative is the traditional
salt productioﬁﬁfrom.salt—ladén silts. Furthermore, in the
modernisation éé rqral industries fhe challenge is te produce
technologies which:will improve the productivity and the quality
of home-based, énd traditional-skill-based pfaiuction rather

Ghan one that will dislocate people.
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Thus it is hoped thaot policy
thig study will, if implemented,

modernisation of the traditional

recormendations emannting from
lead to the transformation or

Salt processing technology.
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CHAPTER NINE
POLICY RECOMMEND ATTORNS

- The empirieal results presented in this report is of great

value in formulating-policics with respcct to the local produc-

tion of salt. In this chapter we shall consider the overall
policy implications of the study and discuss the policy instru-

nments for achie?ing the desired objectives.

i
s
i
!
i

8.1 Policzﬁlm@lications

1
i

The main objsctive of dny policy on salt industry is to

increase the leﬁal_preduction so as to reduce the dependence on
foreign supply‘ﬁndwrhereby-minimise the problem of foreign
oxehdnge evailaﬁility>and the lack of—seeurity of supply. The
key policy implﬁeation stemming from the sfudy is the evidence
that the fraditional techniqse of producing salt from silt can
contribute tewards meeting the eutput objectives of Sierra ILeone.
It has been revealed that this technlque generates not oniy
outout but more employment per capital when compared to the
large scale selqr salt works. Morcover because of its high
labour inteﬁsitj, the traditionul type ITI technology gencrates
more output per:eapital. The eConomie strength of This parti-
cular salt preiuetlon technlque is further 111ustrated by the
fact that the process gencrates an eeonomlc profit when

factors are vulupd at their appropriate opportunity cost.

In view of the strong economic justificdtion for the type IT
tradltlonal salt processing technique, it is important to
institute pollcles that will promote it as well as improve on

its performance. ! Furthermore, a clear pollcy is essential inorder

to facilitate the transformation of the traditional production

3
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tochniques into a modern, more .efficient and better orgaonised
process. We have exanined policies that directly affect the
production (e.g. credit) and those that indirectly affect it

(e.p. infrastructure and institutional framework).

The examination has, considered theiﬂn@o main characteristics
of any good policy. These include: (a) The bencfits of the:
nol1cy;1n particular, whether the pollcy instrument would
achieve the policy objective. (b) The cost of the policy: This
includes the%costs both to regulator and regulatee. (c) Adminis-
tration aspeéts of the policy: This involves the questions of
how fast théjpolicy can be implemented, the ability to umder-
stand and imﬁlqmcnt the policy and the Jurisdictional domain
of the polic%.

9.2 Pollcy Instruncnss

9.2.1 InStltutlonal framework: Tn order to reduce the cost

of administeéingVany policy, it is recommendedvthat thé~promotion
of the localgsalt industry be carried out within the framewerx
of existing étructures in the Ministry of Trade ard Industny.
mho S3TH DlVLSlOn of the Ministry has undergone con51derdblo
reorganlsat%ggwgggge the joint ILO/UNIDO report (Chuta and
Wwijenaike 1952)' The SSIH Division advises government in policy
support eof small Scale industries and bandlcraftﬁ And, among

its numer@us%fupptlons, it identifies and evaluates projects,
shpuld provi%e tgchnical serviceé through a ne twork of extension
services, un@eptakes research and development into apﬁropriate
tochnologiesfincluding the operation of plants for demonstratioﬁ

purposes and trains enterprencurs and other skilled personnel.

Thus the SSIH pivision has the authority to carry out all the
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policiecs for the promotion of small scale industry. However the
activities of tihe division has been adversely affected by the
lack of personnel and vehicles to move around. For instance,‘tho
joint ILO/UNIDO feport had recommehded that three (3) cxtension
arments be attached to each rural industry. However at the moment,
extension agentis are only avlailable for the small scale soap
indust:y_ﬁnd even these are all located in Freetown. If three
extension agenfts are similarly deployed in the small scale salt
industry, they will be ablg to effectively implement the policies

suggested in this study.

9.2.2 Organisation of the Industry: The small scale salt

processing is in the Informal industrial sector.:Veny little

is known aboutlthe operation. Inorder to promote the industry

it 1s very necessary to orgaonise it and have accufato record

of the variousfoperdtors. A registration of all the small scale
processors, should be the first step in this direction. The
registbrar should have several categories of the processors:
full-time ani'pgrt—time, all-the~year-round and secasonal,
resident oporaﬁors or migrant operators, type of ownership
(single houseﬁo?d processing units or joint household pfocess—
ing unit). Thivzclassification will make it possible to identify
production unltlwhlch could be given credlt technlcal assistance

and the beneflts of other policy investments. To be registered,

a processor must snéwmthe facilities from which he produces

the salt. X
|

9.2.3 (Credit Policies: One of the most frequently used method

of promoting ary small scale 1ndustry is the provision of capital

Tpdood cven the salt processors generally argued that working
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canital was the biggest constraint in their operation. In all
‘cascs, the entire operation was financed through family savings
and substitution of labour. WThile it may be argued that capital
may not be a very crucial constraint in view of the magnitude
of the amount involved, it must however be added that there was
very strong need for a small amount of capital to cover the
operating cxpenses and coét of food during the early stages of
the oporations

Tn an earliér study on small scale industry (Chuta and
"“ijenaike, 197?) the suggestion was made that a special small
scale industryl trust fund be established to enable entreprencurs
to borrow Le50; - 500 to buy cquipment. A separate trust fund
of about Le200,000 within the Nafional Develépmént Bank (NDB)
or within the §tructuro of the rural banking system was also

reconmmended.

These recom@eniations were never carriéd out. This study
erdorses theseirocommeniation and further suggests that ih view
of the importdﬁcefiof salt within the economy that priority
of award of credit be given to this sector. Furthermore the ievel

of loan shouldibe increased to Le1000/00 and to cover fixed

and/or working capital. ,

As far as administration .of Eho loans are concerned, some
of the rural banks and the NDB already have experience with a
similar arrangémgggwﬁor promoting the .agricultural sector.
However itlisf#ecommended that the small scale industries
division-(SSIDj within the Ministry of Trade and Industry
Act os referrg; agent for assessing the credit nceds.
In order to facilitate payment, credit will only be provided

to registered processors. It is generally felt that a large
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fraction of credit defaulters in the small scale industry sector

are those who take loans to start the operation. Howecver if an
operator is already registered,'it means.he/she is already in
business‘and has risked some of his owﬁ capital. Thus he is
likely to put the loan to a better use. Priority for credit
wi.ll be given to full-time resident opcrators. The level of
income from the operation is substantial for a rural community
in Sierra Leone. And once the production starts, the income

is very regulaﬂ . It is therefore expccted that small loans
could be quickiy repaid over a short time. Infact, during this
study it was r%vealed‘that an informal loan system already
exists. Salt r%tailers usually visit the area at, the start of
the season and%give credit in the form of rice. This rice loan

15 usually repaﬁd'in the form of salt. The scheme is usually

more beneficial%td*fhé salt retailers than the processors.

A similar scheme administered in 'a more formal way will be very

‘difficult because it will involve the purchase of rice and the

marketing of sait‘by the finance company. It should however be

. Lo
added that the barter credit scheme usually has no loan defaul-
. i

ters. |
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9.2.4 chhnic?lAAssistance: The level of sophistication of
the technology?ier:production 6f salt from silt is fairly low.
Most salt proc%%so:s have acquired their skill through a system
of apprenticeshép.fAnd, although, they produce salt of good
quality with pr%sent,know-how, Ghere could be a lot of improve-
ment if some of%the‘basic principles of the operation is explained
to themn and if fhey are mﬁde to realise the significance of ecach
activity with respect to salt quality amd productivity.

Nuring the study it was observed that some salt processors



attributed high productivity or quality to "luck." This obviously

sugrested tha t© there is a lot of guess work involved. Areas in

which technical training or information are required include

(i) the desirablie level of concentration of the solution from the
leaching of the silt. This means providing a guide 6n the water/
silt ratio. (ii) The extent to which the boiling operation should
go in order to avoid crystallisation of the bitter magnesium
salts. (iii) The use of the improved stoves. (iv) Other techhical
modifications that will be useful in improving the quality and
output. (v) Assi%tance'in fhe gradual modgrnisation ard organisa-
Eion of the opergtion. The overall effect of the abgve programme of
ﬁcﬁivitios wouldébo the improvement and standardigation of the |
qualiby of the product. This will help stabilise the price at a

higher level.

The program of technical assistance could be part of the
extension mechaﬂism for prdmoting the industry.-Tﬁb cxtension
workers who haveécompleted.a secondary school should be trained
to perform this.responsibility. They will be attached to the
Ministry of Tradé and Industry within the small scale industry
division with thé sole responsibility for the salt industry.

!
|

l

972.5 fiscal PQlicies: Fiscal policies such as the import

duty structures often have negative effects on small scale

industries. These| negative cffects are not necessarily the

result of consoi@Ps design but.rather arises out of the indirect
L o

cffect of policies designed to achicve other objections such as

increase in revenae.-However it wos discussed earlier that the

cxisting fiscal pollcles in Sierra Leone do not nave a negative

cffect on the local salt industry. If anything, the strlct
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foreign exchange comrol tend to fovour the local industry.
This study does not therefore recommeond any change in the

existing structure.

9,2.6 Infrastructure Program: The results of the study provide

-

sonme indicatiop that the lack of inffastruoture may not be a
critical constpaint for the traditional salt production.

No elcctricityiis requifed} only wood and wabter is required.

A good road toithe main production sites could also facdlitate
the marketing operation. ‘The avallablllty of drinking water in
most of the praductlon areas affect the productivity of wthe
PIrocessors. Mo§t boleholes in the area have sal;ne water which

.

is not fit for;drinking. Water is usually obtained in exchange

for salt. Provision ef regular supply of drinking water will

Ty

encourage morejpeople to move into the salt processing areas.
The problem ofiwood'supply can best be handled through the
introduction of improved stoves. ",

i \
i .

9.2.7 Research and Development Policies: The decision to adopt

the bradltlonql type IT salt processing technology instead of
the soldr salt operatlon, may at first glance seem a step
chkWards. Howeyer, the'idea is to start from a technology with
which people aﬁe familiar and whosé economic parameters are all
favoorable, andgthed gradually mod ernise it through several
reoearch and development efforts. Thus the obaecblve of any

1eoeareh and development policy would be te transform the

‘existing technology so as to increase output, product quality

and the income of the processors.

- The small scdle industry division, in collaboration with the

i
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University should develop a rescarch and development programme

for improving and modernising the traditional salt processing

tochnoldgy. Such programme should consist of laboratory testing

nnd field trials of prototypes and the demonsfration of the
irproved nts. From the studies, if
was found out that one of tho,activitios requiring special
rescorch attention is the boiling operation. There are two
possible research policies in this particular area. One deals

with improved stove development, demonstration and dissemination

and another involves the use of solar energy.
i

In this stuﬁy, it has been shown that the use of solar energy
to produce sal% from fresh sea water in Sierra Leone is unecononic
because df theéslow rate of evqporation. However, the solution
obtained from the leaching of the silt, is several times sronger
than fresh.sea%waterx Thus even the slow cﬁaporation.rdte could
still produce §gtisfactony yield. The use of solar energy to
crystallise th% salt will release‘a lot of time'that willwother-

wise Dbe used té collect wood and supervise the boiling. This
t
additional time could be used to collect more silt and increase

salt productioﬁ.
- sﬁl e e = e

vl

©  The research activity should also look into developing
technology forﬁlarge scale operation. Thus materials design

for large percé}ation tanks should be investigated.
S
In order to: fund the research activities, - rescarch proposals

should be 301ntly submltted by the Mlnlstry of Trade and Industny

and the Eacultyfof Engineering of the University, to various
i . N

furding agency.;The main local funding agency for this type
of activity is the National pid Coordinating Committece (NACC).

The WACC programme of activities puts great emphasis on rural
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development. Originally, onlj agricultural projects were sponso-
red. However the cormmittee has recently started emphasizing‘small

gscale industries.
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