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Agriculture-Industry and spatizl Linkages and

Economic Development

Theory of agricultural-

Industrial linkages

The agricultural sector is linked to the industrial sector
both thfough the . industries that supply inputs to the
agricultural sector and to the industries tﬁat transport, process
and market the production of the agricultural sector. These

linkages reflect the derived demands of consumers as they feed

back through the processing and marketing industries to farmers
and then from farmers to Ehe farm supply industries. They also
reflect supply conditions including technological factors in each
sector. Thus changes in demand affect production and employment
in all three sectors and productivity or supply changes in one
sector will affect production and employmnt in the other sectors.

In the early stages of development, when wages are low and
market and transactions costs are high, farm units actually
perform many of the function +ht industries take over at later
stages. Thus, one of the problems raised by cottage industries
is that the middleman takes away a big chunk of their sale value.
The same sentiment applies a fortiori to agricultural products.
mhe fact is that transport, marketing other than in situ and

local sales, marketing intelligence, warehouse and storage cost,



and sifiilar middleman's services are costly even in a thickly
populated country like Bangladesh. Pari passu urban-rural
linkages are in general, weak in relation gé iggse that prevail
in developed countries.

Many inputs are farm produced (e.g., hand built tools, hard
dug irrigation ditches even farm produced manure), auch of the
product is pocessed for consumption in the home. In lower ircome
countries today the farm supply seé;or might provide 1°0 to 20
percent of the total production co;?'at.'the farm level. The
value addgd by processing and marketing might be as high as a
quarter of the farm value of productiod. \

Contrast this with ﬁhe U.Ss. and other highly developed
countries. Farmers are highly specialized and they have given up
many hope production activities. They buy fertilizer and fuel.
Machines replace work animals. The contract with industries for
many services. Processing industries are large. Farm procucts
are transported long distances to serve spcializatien and urban
popuiations. Farm surply industries provides more than half of
total farm inputs by cgst. Th~2 ratio of value added by
processing and marketing (not including cotton and woollen
textiles) is 4 to 5. Dairy farmers no longer consume their own
milkﬁz'They buy it in the supermarket.

The changing pattern of specialization and transfer of
functions is both a consequence and a cause of develnpment.

Loweriﬁg transactions, marketing and transport costs produces

large efficiency gains to the economy. It also opens up new



employment opportunities in the agribusiness sector while the
process éf change is reducing demand for labor -at-the farm level.
The locations of the agriculturally related industries is an
important function in. the process.

Im@eed, the agriculturally related industries are Ve€ry
important in the early stages of economic growth. The income
elasticities for the processing services provided by industries
are actually quite high'even though Engel's law holds for most
food products. The focd, beverage and tobacco industries in
Bangladesh account for i3 percent of industrial employment and it
is likely that this will rise as development takes place (India
and other countries have 20 percent or more in the food
industriqs.) Textiles azd apparel account for 65 percent of
industridi employment in Bangladesh - attesting to the important
role of jute. Not surprisingly, agrobased, particularly food-
processing industries, emerge as one of the dynamic industries of
Banglddesh.

I+ is important to note that productivity change ir. one of

the three sectors importantly affects the others. Productivity

A

owth in the important supply industries shifts the supply curve

(9]

of these ‘industries - presenting farmers with lower  furncticnh
prices. . This in tuzrn shifts farm supply to DProcessors and
ultimately consumers benefit. when industrial and intellectual

oroperty policies allow private firms to capture reurns O

invention and innovations this "passing of benefits along to



consumers" is altered, but only temporarily. Most such beneits
are not captured.

This is all relevant to income distribution because of the
weight of food in the budgets of the poor. Lowering the real
cost of food is important and all three sectors contribute. In

addition the realization of scale and specialization economies

contributes to these gains. Policy makers have to predict the
nature of these.changes and invest to facilitate them.
Communication, grades and standards, market information and
transport support are generally provided by public enterprises.
The services are criticai to efficiency cains (as in R&D in the
early sector).

Some empirical estimates gg

.

spatial linkages

Related to sectoral linkages are spatial factors.l Much of
cottage and a good deal of small indust-ies, for instance, are
located in rural areas, while the bulk of mecium and large
industries is located in urban areas. In the pocess of economic
developﬁentl industrial-urban centers have played dynamic role.
With a view to gauge the effect oI spatial factors on
industrialization, an integral part of ztze HIID/IND survex Wwas
the generation of data on locational and eavironmental variables,
such'as distance from pavéd rcad, from >Shaka, £from the nearest
bank, and so forth. As noted in tre creceding section, these
variables affect costs, prices, incent.ves, marketability of

-~

product, availability of inputs, type oI products demandeq, and



so forth. Nearer is a mouza to an urban-industrial center, the
more competitive are the factor and product markets, and the
higher is the notential for the growth of r;fal and small
industries in mouza.

Remittances by exéatriate Banyladeshis are directly
dependent upon the number of emigrants to the Middle East and
other countries. With a view to generating a surrogate for
remittances, a variable on the percentage of homes from which at
least one ﬁerson had recently migrated abroad was generated. It
is surmised that remittances enrich the home town/mouza first and
through that the nation as a whole. Although a good part of
remittances is believed t9 pe spent on real estate and buying
agricultural land, savings and investment in productive ventures
also go up, as does demand in general.

Likewise nearness to social overheads, snuch as school,
collge, hospital, health unit, police station, apart from
promot ing education/health/law and orcer, reduces the attraction
to entrepreneurs and educated families to migrate to cities and
thereby cause backwash effects in rural areas. Naturally, easy
accss: to economic overheads and services--paved roads, banks,
market town, availability of electricity, and the prior existence
of industrial units--is growth-promoting.

A few tests of these variables are provided 1in the
" regressions reported in Appendix Tables HAl. They are summarized

in the Text Table Hl. It may be noted that not all variables are



causally related; a few may reflect some sort of association.

It may be seen that, as expected, the composite distance
from various infrastrugtural facilitiés, Teteris paribus
influences VA/Q ratio and rates of return negatively. The rural
"industries which are situated away from the infrastructural
facilities are resource-intensive (have low VA/Q ratio). The
capital, tools and implements, of these areas are primitive,
_fraditional, and so produce less output per taka of cost than the
aréas nearer industrial urban ccmplexes. Remotely located people
wprk'longer hours and more shifts per year (observe the sign of
the céefficient of DIST with respect to the dependent variable
SEIFT).

The CENTIV (iqcentives through high tariffs) variable was
gererated by asking the guestion : "Do you think tarifi on your
product benefits you?"  The variaple is positively ccrrelated
with 9/KX and RR. The result is at variance with sone of the
other findings of this study where protection has created high
cost, low profit industries. In these incdustries, however,
profits would evaporate without protection.

Age of the entrepreneur, a PIOXY for experience, impacts
exports and the investment ratios positively. Note from the
appendix table that the size effect of firms is being held
constant, although the coefficient of SIZE DUMMY is not
significant.

As expected, the aouza migration, a DIOXY for remittances,

is positively and significantly related =0 the area's



productivity, wage rate, export ratio, .and. rate of return.
Remittances seem to be not only a source of investible funds bt
probably also carrier of some technological know-how and
entrepreneurialAtrain;ng of the migrant. The education of
entrepreneur has somewhat similar influence. Industrial estates
probably have positive affect on productivity, value-added ratio,
and ekports. Alternatively stated, the units with these
characteristics tend to lccate in industrial estates. -

Those enterprises whiqh pay relatively higher wages
naturally seem to feel the lack of working capital Qore than
others. Enterpreneurs who were schocled in urban centers have a
higher investmené procensity than others. Public sector firms do
not ccme out creditably in respect of the number of whifts per
vear and exports. Yet, d%her things being equal, they tend to
earn highér rate of return.

In summary, nearaess to markets and infrastructural
facilities, experience of entrepreneurs, export of labor,
entrepreneurs' schcoling, quality of education, and industrial
estates prcmote industr:alization. mwe construction of roads and
cther infrastructure in the country side, therefore, is likely to
vield a relatively high payoff in terms of the growth of rural

industries as well as agiculture, with growth-promoting feedbacks

to the rest of the eccncmy.



Table h 1.—Efficiency functions, Factory Establishment Survey

Desir- Indep. Variable

able DIST CENTIV FLOCD AGE MIG PUB EDU ESTAT SHIFT MKET WK EDU R?
Ratio PROB URB Adj
Dep.Var

7/
QL + + + .06
UK + + - - 12
VA/Q - .03
W + + + .23
EX/Q + + - + + + .36
R R + +  + + .13
ST + - - + - .44
1/Q + + T + .02

aOtl'*;r variables tested, whcse coefficients were -not 'significantly

different from zero:

1. Ratio of credit-to tctal capital

2. Dumy for procuct sold regicnally, racicna'ly or excorted

3 No. of desicns, new products, new processes, etc., during the past 8
years.

4. Dumy for male workers

5. Patio cf respercents who stated that lack of working capital is a
sericus prcblems to total fespcndents

€. Ratic of responcents who/stat:ed that =ne "uncertainty of policy
continuity” is a sericus problem

7. MNumber of rew industrial units started in the last 12 months in the
mouza

8. No. of NGCs in mouza

9, Cummy for the availability of electricity in mecuza

All variables are defined in Appendix A.
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Table Appendix A——Contd.

Equation Number 5 Dependent Variable.. EXQ
Multiple R « 639584 Analysis of Variance
R Sqguare . 40420 DF Sum of Squares
Adjusted R Square . 33888 . Regression 26 8.93153

Stangard Errcr . 195643 FRecsidual —-41 13.152%5

Mean Sgquare F = 8.70128 Signif F = 0.0

4282
=k
—————————————————— Variables in the Eguation -——-———————————eae

Variable E ' SE E Eeta T Sig T

. 26297 .124

SIZE7DUM 5 .2a8s Z.650 LG0Ty
MEETZ LGDaTS L20STS FLIESTE-0D B
Fo L2TTESEE~OS L 1TTEIE-OT TLLOTIS—0T LOFT L5301
CIST 1.22349B9E-08 2.4345605E~08 L0185 L4227  .&158
S I7E50UM LSGDTE . 14289 LIS T.174 0 L0
NLS : L1323 .04%34 L0134 LA22 L&T3S
S1ZESDUM LUTTES L13928 LOBGTS 552 LSTen
1 ' L5519 07664 LOTLIS LTIT O L2ian
X ' -, 02276 L2754 - 02307 -.%&7  .IT4Ea
XL 1.6419078-0 §.98I93E-04 .0B2434 1.878 .0&3s
CES13HM - OTUTG L0297 -.0T114 -.713 473
MIG JL5OTT LOSG53 LLS0TT T.20S L L001S
Fla T.123134BE-0OT L0295 &L ONTEE=DT L1128t Lewis
SIZE2DUM I AYY b . 14310 L 26847 1.120 2334
L . T.&59779E-04 7.14775E-05 LAS783 9,115 L0000
Al : ~.437534 .21043% -, 10110 -2.261 0021
TL4 - 01816 LOT2T0 - 05270 -.725  .4&%2
MEET L LOTTOZ ©L02306 LO7dsl 1.505 1094
ui -.02310 LOZT4A9 -.043708 -.93%  .I751
SIZELDUM T L21080 . 15202 .1754as C 1,387 L1445
AA 1.5522159E-0T 1.596239E-00 LOS7G5 1.270 215

SIZE4DUM ¢ .1538T L13773 L2718% 1.117 284S
D1 : 07914 03171 12678 2.52 L0119
T1 A LO1G1S T.81878E-03 . 1Z480 2,660 002
SHIFT =1.72217E-04 2.59&45C5E-~04 -.0ZEZ2 —.653 .5074
SIZEZDUM 16334 . 13984 2522 1.182 .2379
(Cunstant) -.40391 .18041 -2.2392 .02538
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riables in the

SE B
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Table Appendix A—Contd.

X X X X MULTIPLE REGRESSIO N t 2 S B
Equakion Number 7 Dependent Variable.. VA VALUE ADCED

Maltiple R L ETIAT aralvzis of Yariance
F Square .77 C . OF Sum of Sgquares
Adjusted R Square .—7547 S2gr=s2i0N 25 2064247069840

7
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“Table Appendix A—-Contd.
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Table Appendix -A.-—Contd.

f$x¥x MULTIPLE 'REGBGRESSI O N X X X X

Equation Number 1 Dependent Variable.. SHIFT

Multiple R « 59035 Analysis of Variance
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Table Appendix A--Contd,

10.
11.
12.
13.

14.

he variables are defined below:

Dependent variables

Q/L = Output/labor ratio in Takas thousands

Q/KK = Output/capital ratio; K=fixed capital, KK=fixed +

working capital

VA/Q = Value added/output ratio

w = Wage rate -

Ei/Q = Export/output ratio

I = Investment in Takas thousands

E = Employment Growth rate (g) of the given variable

g of Q = Gq ) Geometric annual percent rate of growgh'
. ) for 1980-81 through 1988-89, or starting

gof I = Gi ) with the first year having nonzero value.

g of Emp = Ge ;

RR = Rate of réturn: (VA-W) /K

SHIFT = No. of shifgs worked/year

f/Q = Investment/Output ratio

EFF = Firm efficiency parameter from the TL production.

function
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Table Appendix A--Contd.

Independent Variables

1. ESTAT = D1=1 if in industrial estate, zero otherwise

2. éUB=AIl=1 if in public sector

3. SHIFT = shift/year used as an adjustﬁent to inputs in
production fugctions

4. EDU=T1=No. of school years of entrepreneur

5. EURB2U1=1 if education of urban areas

6. CRED=P2=Ratio of credit to KK

7. AGE = Age of entrepreneur

8. L = rLabor

9. Lf : = Managerial/tech. personnel

10. L2 o= Production workers: skilled

11. L3; = Production workers: Semiskilled
12. L4 = Production workers: Unskilled

13. L56 = All other labor (clerical+family)

14. RM = Raw materials: All Raw Materials + chemicals + fuels +
other supplies + packaging
15. MG.= Matrial cost: RM + all other costs, including

marketing costs

16. MKET1 = 1 if sold to yholesaler, zero otherwise

17. MKET2 = 1 if sold regionally, nationally, or exported,
zero otherwise
18. DESIGN = No. of designs, new products, new processes, etc.

during the past 8 years
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Table Appendix A--Contd.

19.

20.

21.
22.
23.

24.

25.

26.
27.
28.
29.

30.-

31.
32.
33.
34.
35.

36.

CENTIV = 1 if entrepreneur stated that the incentive in the
form of tariff on product is important

DISTC.= Distance in tens of miles frpm nearest city (Dhaka,
Chittagong, Khunla)

Disfp = Distance in miles from district headquarter

ELECT = Electricity available 1, zero otherwise

DISTB = Distance in miles from bank, unity if local bank exists
DISTC = Distance in miles from college, unity if local college'
exists

DIS?H = Distance in miles from hospital, unity if local hospital
exists

DIQ%T'; Distance in miles from thana, unity if local than exists

DIST.= DISTC*DISTD*DISTB*DISTC*DISTH*DISTT

FLQQb;; X = Area flocZed almost every year = 1, zero otherwise

MId = ﬁigrants abroad as % of total households

IND = Total number of industrial units started last year in

mouza

SIZE1DUM = Dummy for Size-Class 1

SIZE2DUM Dummy for Size-Class 2

Baée'dummy for Size-Class 4

SIZESDUM Dummy for Size-Class 5

SIZE5DUM pummy for Size-Class 6

RL- = , Gender dummy: 1 if entrepreneur male

22



Footnotes

lror empirical measures of agriculture and industry
linkages, see Mahbub Hossain, "Agricultural Growth Linkages--the

Bangladesh Case," World Bank/Washington, D.C. Feb., 1986.
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