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FORWARD 

This Research Report on Pakistan's Economy is one in the series published by Economic 'ing 
of the Ministry of Food and Agriculture (MINFA). It emphasizes the role of agricultural 
production and agribusiness in Pakistan's economy by using Input/Out Model (1/0). 1/0 system 
is the best means to analyze the impacts of changes in agriculture and other sectors of the 
economy. Conversely, through this system, the impact of changes in other sectors on agriculture 
is examined. The main purpose of this report is to 

(1) 	 Devise a standardized method using National Income and Product accounts to provide 
periodic updates of the national I/O model to reflect the dynamic economy of Pakistan; 

2) 	 Provide an analysis of the backward and forward linkages in the industrial sectors of the 
Pakistan economy, with emphasis on agriculture; and 

(3) 	 Provide a brief background to the Economic Wing of MINFA and other economic to 
assist in a greater understanding of the Pakistan's economy using I/O Model. 

The efforts made in collecting, collating and computing the raw and scattered data and 
information in accomplishing this assignment by Mr. Abdul Shakoor Sabri, Research officer of 
the Economic Wing of MINFA, are commendable. My special thanks are also due to the Chief 
of the Party Dr. Richard McConnon, Dr. R. G. Taylor and Mr. Rao Shaflq-ur-Rehnjmn, 
Research Economist of the EPA/Chemonics for their valuable co-operation and assistance which 
made it possible to compile this report. Since there is always a room to improve things, 
comments or suggestions, if any, will be appreciated. 

(A. H. MAAN) 
DIRECTOR GENERAL 
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Input-Output (I/O) comprises both a system of economic accounts a'id a model of an economy. 
..\s stch t/() data are useful hoth as a consistent descriptor of an econoniv and all its component 
parts, anl as a tool of economic analysis. First and foremost lnput-utiput is a type or social 
accotmt. .. account cmpirical (ramework which iorli\ social is an sets relationships hetween 
various aspects o1 a social entitv. Since the accountimg ramework ,njerlies atnerupt to usen anv 
1,'O as a model, accounting will he discussed 1irst !oilowed by the USL of K)as a model and its 
application to the economic linkages of the Pakistan economy. 

UJO ACCOUNTING SYSTEM 

As witr any accounting system 1/O accounts are governed by rules that allows a uniform 
interpretation o"the accounting system. Briefly these rules are; 1) Production, distribution, and 
consumption 2) that I/O is a double entry accounting system where every purchase is balanced 
by an exact amount of sales, and 3) that sector are defined upon homogenous input technology 
and output. 

Spending flows among sectors in the Input-Output (I/O) framework are displayed as a table or 
matrix. The matrix format of the accounts is a convention to allow the second function of I/O. 
that of an analytical model, to be accomtolished. An I/O table of gross flows (transactions among 
sectors) can be broken down into the four quadrants shown in tabie 1; (1) the intermediate 
processing transactions matrix, (2) the columns of final demands, (3) the rows of primary inputs 
to processing, and (4) the rows of primary inputs to final demands. Quadrants (3) and (4) 
together are often referred to as final payments. Each of component quadrants will be discussed, 
in that order, with reference to the 1984/85 Pakistan I/O model in Appendix 2 that will be 
explained in a later section. 

Quadrant 1 - Intermediate Processing Transactions 

This quadrant constitutes the bulk of the I/O table. To maintain a double entry accounting 
framework, the n number of purchasing (column headings) sectors are the same n number of 
producing (row headings) sectors. Thus, quadrant I is a square n by n matri,, where n is the 
number of intermediate processing industries in the national economy. The intermediate 
processing quadrant only contains industries that purchase inputs to combine, transform, or use 
them in production. End users of inputs, such as governments or exports are excluded from the 
first quadrant. By convention, columns of an 1/0 transactions table are the purchasing sectors 
and rows are the producing or supply sectors. As with standard matix notation, an entry in the 
transactions among sectors table is denoted as the i'" column. In order to maintainrow and the j' 
equality of row sums and column sums, rows exist for profit and saving as well as spending. 
Consider the interindustry processing quadrant for the 1984/85 Pakistan I/O in Appendix 2. 
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Figure 1. SCHEMATIC OF AN I/O TRANSACTIONS TABLE,
 

SHOWING THE FOUR QUADRANTS OF ACCOUNTS \ PURCHASING INDUSTRIES & AGENCI]
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Quadrant 2 - Final Demands 

This quadrant accounts for the exogenous demand for goods and services made upon national 

production capabilities. Since final demand is exogenously determined, it is in effect the driving 

force for the economy. According to the I/O model framework. if the spending in quadrant 2 

i.e. go to zero, the total economy of the nation would also disappear.' Bywere to disappear, 
of these goods and services are either made by sectorsexogenous, we mean that purchases 

located outside the nation or factors which influence changes in these demands are outside the 

control of national business or personal spending decisions. For the 1984/85 Pakistan model, one 

final demands are exports, which are 5404 for agriculture, 25535 for large scaleof the 

Note that total final payments equals total final demand so it is also true that when total final payments 

equals zero the economy will disappear. This is because (theoretically) the intermediate processing sectors buy all 
inputs the intermediate

their inputs for further processing and without the availability of the final payments 

processing sectors could not function. 
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agri cultural prcessing etc. "rhe Inal demand spending reprs;nts sales which are not inputs to
local processors but include all other sales. For example, exports could be for final use outside
the nation, final use inside the nation by tourists, or intermediate inputs to processors located 
outside Pakistan. 
Quadrant 3 - Primary Inputs 

This quadrant iccounils for the purchases Of"inputs from industries outside the nation and forother money i'lows which are respond within the nation.not Primary inputs are often termed
leakages because they are the flow of money out of the economy to taxes, savings, or importsif national industries are unable to produce needed inputs. The more self-sufficient a nation is,the smaller these purchases of primary inputs will be and the more an economy will depend upon
its own industrv. 

Quadrant 4 - Primary Inputs to Final Demands 

The fourth quadrant records the primary inputs purchased directly by the sectors of finaldemand. If households are exogenous, a major entry in this quadrant will be the importsconsumed directly by households and the taxes paid by households. Wages and transfers paid
by government to households would also show up here. If households are endogenous (contained
in quadrant .'). then primarily savings and imports by government will appear in this quadrant.If firms impor": goods and then export them in the same form that amount less trade margins will 
also appear in quadrant 4. 

THE 1/0 ACCOUNTING IDENTITY 

Armed with the definitions of double entry accounts and the descriptions of four quadrants we can demonstrate the accounting identity embedded in the I/O matrix. To do this we can use
figure 2 which shows the four quadrants with notation for the highly aggregated accounts within

each quadrant. The accounting id:ntity isobtained by summing down all the columns and across
 
all the rows. 

'Gross outlay by the i industry, Xi, is obtained by summing down the i" column.Correspondingly. total gross outlay by all sectors in the nation is obtained from summing thecolumn totals: X = (XI + X1 ' + . XJ +X3 C - G + K + E where, C isconsumption, G is government, K is investment, and E exports, Thus, total national outlay isthe sum of all column totals of interindustry spending plus the sum of household consumption,
state and federal government, investment, exports, and capital losses. 
Gross output by the i' industry, Xi, is obtained by summing across the i'h row. Correspondingly, 
total gross output by all sectors in the nation is obtained by summing row totals: 

X = (XI + X2 - X3 + ... + X0 + H + T + M, 

where; H is household wages, T taxes, and M imports (see figure 2) Thus, total nation output 
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we canurther noting that br intermediate processing sectors, output equals input, cancel
Bv 

+ X2 + X3 + ... + X for the above equation. This gives
the processing quadrant flows (X, 

in terms of final payments to factors
the desired result of the nation's final product measured 

,: ualin national final product measured bv final demand. 

11 +T+ M= C + G+ K+ E. 

This identity holds only for the total of all final payment and final demand sectors of the nation 

not for each sector individually. 

The final step is to express gross national income as equal to gross national product. To obtain 

:ross national product exports and imports can be netted out to create net exports (E-M). The 

2clounting identity can now be disolaved as: 

Y = C + G + K + (E-M'), 

i.e. Y = H + R +T + D. vnere Y is household income and other value added. 

shows that national income on the left-hand side is composed of wages andThis identity now 
other value added and equals gross national product on the right-hand side, composed of 

spending plus capital losses plus government plus new investment plus net exports.consumer 
By subtraction of imports. the I/O accounts are converted to the analogous national income and 

product accounts (NIPA). 
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The intermediate processing sector in quadrant one is aggregated to two industries for 
illustration. 

1/0 AS A MODEL OF AN ECONOMY 

An industry within an economy demands inputs for its production process, which after 
processing it supplies to other industries in the economy or sells to final demand. The inputs an 
industry demands are backward linked from the productio:i process as shown in figure 3. The 
output of the industry to the industries along its marketing chain are defined as forward linked 
from the industry. The backward linked or demand driven I/O invokes a production function to 
develop a model of the economy and is the conventional method by which I/O accounts are 
transiormed into a model of the economy. However, with analysis of linkages a supply driven 
or forward linked view of the economy becomes necessary. Therefore, we will begin with a 
detailed discussion of transforming the I/O accounts into a demand driven model of the economy 
and then provide a briefer explanation of the supply driven model. 

Industries Demands The Supplies Industries
 
Furnishing jth Purchasing
 

inputs > Industry > jth
 
to Backward Forward Product
 

jth industry Links links
 

Figure 3. Schematic of forward and backward linkage from the j'industry. 
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DRIVEN 110BACKWARD LINKED OR DEMAND 

.mdc ri\ n,-, 'lcorv that transtorms the ,'() accountin,- framework into an economic'" 


forecasting 'model tor a nation is the interpretation of the spending flow accounts through a 

national production IunCtions. To view the 1/O accounts on the basis of production functions let 

is first define a production functiOn and then set forth the assumptions that make the 

interprctation possible. 

A production function defines the engineering/technical or physical relationship between inputs 

and outputs tor a firm or for an industry. Input/Output accounts are assumed to contain 

information reflecting producnocn functions o(industries in the nation. No one argues that outputs 

are not a direct result or function of inputs i.e., the existence of a production urcon. The .... 

nature of the form of this relationship is a matter for empirical testing. In the I/O model, 

however, it is a consequence of the simplified accounting system that is necessary to capture 
areinterindustry flows in a linear model. The idealized assumptions of this production system 

(Czamanski. Richardson): 

(1)Homogeneous inputs and homogenous outputs for each sector. Thus there can be no joint 

products n~or Join npuIs. Conformation to this assumption is the reason that we set forth the 

ldeai accounti1n. assiFca'ion based on identical technology for firms in a sector. 

(2) The production function in I/O is where input budget shares remain in a fixed proportion. 
to remain fixed or changes in relative prices (ducEither relative prices of inputs are assumed 

to inflation) of inputs results in substitution among inputs so that spending shares remain constant 

among inputs (unitary elasticity of substitution). Thus the spending by a given industry is defined 

fixed percentages down a column of the transactions matrix, aji=zij/X; where each aiis the as 
technical coefficient showing direct input requirements for each rupee of output. The constancy 

for the I/Oof the spending distributions down each industry column is a critical requirement 

technique to provide accurate forecasts. Another assumption implied by the fixed spending 
industries grow in size, their efficiency or ratiodistributions is constant returns to scale, i.e. as 

of output to inputs remains constant. 

of the nation is the sum of the separate activities which is(3) The total production activity 
implied by the constant returns to scale. This additivity assumption bars negative or positive 

Expansion in one sector does not create efficiency changes in other sectors. A
externalities. 

simple definition of an externality is a product produced by one industry that physically changes
 

the production efficiency of another industry but not through market transactions.
 

share of spending on imports) is assumed fixed as theFurthermore, trading patterns (the 
economy grows. Since new industries tend to enter a nation as its threshold of economic activity 

an I/O model needs to be updated periodically to include those newis sufficient to support them, 

sectors and changing trading patterns.
 

6 



(4) No capacity constraints exist so that the ability to produce or import each good is always 
avi lahic as the economy expands. 

We now turn attention to the mathematical Cormulation of the I/O production tunctinn in arenter 
detail. 

Calculation of Demand Driven Technical Coefficients 

The technical coefficients, also called the direct requirements coefficients, are the fixed 
relationship between any sector's flow of output and inputs both measured in rupees. A technical 
coefficient tells us the direct requirements as a fraction of percent of total spending by an 
industry. A technical coefficient is the rupees worth of inputs each industry needs to produce a 
rupees's worth of output. A technical coefficient is found by dividing the payment flow to each 
input supply sector (zi) by the purchasing industry's column total (,N) and thus is a fraction of 
the total. The direct requirements for an industry can be found reading down a column in 
technical coefficients matrix . 

I/O Output Equilibrium for the Backward Linkages 

The accounting identity and the definition of technical coefficients provide the information 
necessary to complete the equilibrium conditions of the I/O modeling technique. We began by 
using the accounting identity for the demand side of the 1/O accounts (column sums of the 
transactions table); 

X = (X 1 + XI- + .. + X,j + C + G +K+E. 

To develop the 1/O data as a forecasting model we now turn our attention away from aggregated 
national output and focus on the interindustry relations among the accounts. Each sector of the 
economy is in equilibrium when the sum of the interindustry demands plus the sum of the final 
demands for that same sector equals total gross output. For the i' industry, in the notation 
above, output equilibrium can be expressed as: 

Xi =M(zil +... + zi + ... + z.) + Ci + G + K, + Ej 

Notice the similarity between this equation and the above national aggregate. All that has 
changed is that we are dealing with a single industry (row of the intermediate processing section 
of the transactions table) instead of the aggregates of industries. Thus we have used the sum of 
the interindustry flows for the i' industry (z, + ... + zi + ... + zj instead of the aggregate 
for all industries (X, + XI + X3 + ... + X,) and also the final demands for the i" industry 
instead of the aggregate final demands. 

7 



*lian1"es in finlai demnanid set oft a series of transactions as each itndustry responus to either direct 
or indirect changes ill their demands. An example of direct change in demand would occur it 
a ricultural exports increased, while an example of an indirect demand change could be tle 
7.,>p 11,:o ' f ,iarmii :o Mcrease output :til(l i so loin, ilhe, purchase more f'lel. lertili, cr. 

mach ine-'. labor and siiilar inputs thus creating the indirect or "derived" demand lor other 
.,ctors oi the economy. When the other sectors lind their demand rising thev too will buy more 
Inputs and thus the oriinal export chunge causes a series of reactions and reverberations 
throughout the economy. These reverberations gradually die out since during each round of 

spen(ling part of the spending leaks out to saving, taxes, and imports. The greater the leakage 
the faster the effects die out or the smaller the multiplier effect is said to be. 

In our example model, there are three balance equations corresponding to the three dependent 
sectors of the model, farming, manufacturing, and households. These 3 sectors are assumed to 

react to satisfy all increased demands through a profit motive. Aggregating all exogenous values 

together as, Yj = C, + G1 + Ki + E + i=1...3; the three balance equations are: 

X, = Zil + Z12 + Z13 +Y 

X, = Z.i + ZI + z 3 +Y 

X3 " z31 + z32 + z33 + Y3 

where X, is total output in industry i, the z's are transactions among the intermediate processing 

sectors, and Y, stands for the total final demand for industry i. 

To put all n industries into one equation we can use matrix algebra. To simplify notation, let Z 

stand for the intermediate processing matrix (quadrant 1) and Y stand for the final demands 
matrix (Quadrant 2). The accounting equation for output can now be written as; 

X = (Z)(U) + (Y)(U) (accounting equation); 

where U is a column vector of ones whose function is to provide conformation of matrices for 

addition and which results in the summation to column vectors of the matrices which it follows. 
Again, this is the statement in matrix form, that total output of the national economy is 

composed of intermediate processing transactions and final demands which includes all sectors 
of the economy. The output equilibrium for the example economy show in table I is: 

L Zl Z2 C. 1 [-G,, E, 

H, H, H3 i G313 E3 
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%vihthis cxamuple equilibri urn state ient [here are 9 unk nowrns (the z's) which ire the dependent
intermediate spending flows among industries and only 3 equations. A solution will not bepossible for this svstem of simultaneous equations unless the number of unknowns can be:ncu ccd to equai tile nu ii her of"equations. TO)reduce !he number of unknowns ro le equal withthe number of balance equations, we can substitute the definitior technical coefticients in 
placc of' tie z,, s. A sector's technical coefficient is defined as a = <,.X, Thus we can repiace 
',eZs above with ,,=I 

A sector's technical coefficient is defined as aj = z~i/X j. In matrix notation the n by n matrix of 
technical coefficients is 

A = (Z)(X 

where Z are the intermediate processing flows and X - is a matrix with the total output vector 
on the main diagonal and zero's elsewhere. The technical coefficients for the example model are
shown in table 2. (note that an inverse of a diagonal matrix is simply a diagonal matrix of the 
reciprocals of the original elements) 

a, a,a , Z11 Z1. C, 0 

a,, a., c - Z Z_ C, 0 I/X, 0 

h, h,-c 3 H, HH 3 0 0 IX3 

Post multiplying through by X- and rearranging terms gives us an expression for the
 
intermediate processing quadrant Z;
 
Z=(A)(X-).
 

Z11 Z,2 Z13 a 2a,c X, 0 0 

Z 1 Z22 Z23 - c X,a,1 a, 0 0 

Z3 3Z 2 Z33 h' h, h3j 0 0 X2 

For example, intermediate processing flows expressed in terms of the matrix of technical
coefficients is illustrated above. This term, (A)(X-), we will substitute into the accounting
equation in place of Z. Output equilibrium in the national economy can now be stated as; 

X = ,(X-)(U) + (Y)(U),
which reduces to: -

X = (A)(X) +(Y)(U), since (X-)(U) X.= 
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svi.Tin° the 1 nat denand vector iY)::urtllr, we can solve IhC equation for i1nal demands Iw 

X - (,%)(X) = (Y)(U). 

tils can be restated as: 

(I-A)(X) = (Y)(U). 

ones on the diagonal and zero's elsewhere and U is a column
where Iis the identity matrix with 

vector of ones. 

This output equilibrium shows the amount of output from each of the sectors necessary to supply 

the exogenously de.termined final demands. 

X, a,, a,. c, ~ 
IXF
 

X, - a, a,- c, XI Y, 

X3 h, h, h3 X 

I ' I
1 0 -a,, -a,, C , X, i, 

L0 1 0 -a,, -a, -c X Y, 

0 0 0 -h, -h, -h3 X3 Y3 

((1-a,)-a,2 -= X Y 

-a,, (1-a,) -C, X, Y,
 

-h, -h, (1-h 3)j X3 Y3 

Final demands can exist at any given positive level and national production is assumed to be 

demands. The goal is to solve the equilibrium statement for national
able to fulfill those 

production. This is accomplished in several steps:
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I-V'\(I-A)(X) = (I-A)'(Y)(U): : 

(IX) = (I-A-'Y)(U); 

X = (I-A)'(Y)(U). 

For case of notation, the Leontief matrix is relabelled as B = (l-.) t , thus; 

X =(B)(Y)(U). 

X, -T-l-;s -a, -c YJ 

X, = -a (-a, -c Y 

X31 -a -a3, a3, Y3 

The "inverse" matrix shows the "total requirements" per rupee of exports by the industry named 
at the head of the column. To:al requirements ar2 composed of the direct and indirect
,,qUIrements. If households is included as a dependent sector in quadrant one. then the total
requirements are said to also include "induced" requirements. Each entry in the inverse matrix 
is an interdependency coefficient. Each coefficient. bj represents the direct and indirect
requirements of sector i per unit of final demand sold by sector i.3 By setting the level of final
demands at any level (including the current level) we can now obtain the gross national
economic activity (direct, indirect, and induced, thus total) in each sector that goes to supplying
that level of demand can be obtained. 

The immediate impacts computed in the technical coefficients .able are followed by even longer
term effects which can be fo"nd by calculating "total requirements". Successive rounds of
production and demand arise because suppliers need inputs to make and sell their outputs. "Total
re'uirements" coefficients indicate the cumulative influences of each industry on each other and
back on itself. Total requirements are much larger than the direct requirements shown by the
technical coefficients because the total requirements incorporate all of the cumulative effects of
each industry supplying each other industry to reach a new equilibrium of the economy while 
the technical coefficien~s only show the initial round of Spending. 

The inversion of the Leontief matrix of course assumes that the matrix is nonsingular
i.e. that II-A I N.E. 0. 

In calculus terms, bij = dX./dYj, the change in the il sector of the regional economy when the j' final 
demand changes by an infinitesimal amount. 
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r anv scc'or i.is the 
the direct and indirect (and induced if the model is closed with respect to households) 
The oltmit fiiiultiplier (SO,; tiiMCS callcd the )IMSIncs mUiSi lolier), suill ol 

requiremens iroi all sectors o" tihe national eConlolinV needed o stislailn one additional rupee of' 

'. i)"i.l w ,1, 'clllald 1)" ' :u" Thc o )tu .oltlwur w.,!: 2 )V do::Jn ,L4.' 

colurn i of tile inverse mnatrix for industry i. 

Since each element of l1-\)", bj measures tile total stimulus. direct and indirect (and induced), 
to the ith gross output when the jth final demand changes by one unit: the output multiplier (E, 
b~i) measures the total effect on gross output of all sectors when final demand for the jth sector 
changes by unity and all other final demands are zero. 

The magnitude of the nultiplier indicates the amount ot" demand stimulus that sector of" the 

economy will create when it makes added sales to final demand. Each entry in a column of the 
Leontief inverse shows the total production requirements from the sector at the left when the 

sector at the column head increases sales to final demand by one rupee. Sectors with large 
output multipliers have relatively small leakages in their direct and/or indirect purchases. In 
other words, a large multiplier means that the sector directly and indirectly purchases a larger 
proportion of its inputs from within the nation instead of importing. Comparing multipliers for 

similar sectors across different national I/O models thus gives a measure of the self sufficiency 
of a nation. Nations with !arae multipliers have grcater development of intermediate production. 

The closing of an 1/0 model means that sectors previously in the Final Demand and Primary 

Input quadrants are relocated within the Interindustry transactions quadrant. The method by 

which a model is closed is that the row and the coiumn of the sector to be closed are moved into 

the interindustry quadrant, the technical coefficients are then calculated for the newly enclosed 

sector and lastly the matrix (I-A) is then reinvented. 

The most common sector as candidate for enclosure into the transactions quadrant is the 

household sector. By enclosure, households are now part of the production function for thi. 

economy and as part of the production function for the nation, households can no longer be 

autonomous; ie have independent tastes and preferences. Households can no longer be 

independent of output. Two changes occur in the household sector'; (1) its income (sales) are 
determined simultaneously with the sale of other processing sectors rather than being 

independent and, (2) its consumption pattern out of income is fixed by technical coefficients 

(each element of the household column is not independently determined as when household is 

interpreted as the average and marginal propensity to consume. 

Clusing a model results in less leakage which increases interdependence and increases size of 
which not only direct and indirect but includethe multipliers. Type II multipliers measure 

induced effects. Induced meaning the multiplier now meast,s the spending induced from 
households as a result of a change in final demand. 

Or in any sector that is closed. 
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F()RWARI) OR SUPPLY l)RIVE-N (O 

Whereas tile concept that transtorms tile 1/0 accounts into the backward concepof ;In econoly 
hS ',s I :lroticl:loll 'unc ,lon :'or that ceonoiIV.v he (or.vard iilkcd "0 i,'(s)!X l oolr 1 I c ,ncoif 

fixed sales or marketingt chain. Forvard linked or supply driven I/0 says that inputs determine 

the total output o- time economy: that output ol tLhe economy is determined by availability or 

primary inputs. Thus the econolic activity of an economy is Iorward linked or stems 'romthe 

primary inputs. This is a restatement of"Say's Law that supply crcates its own demand. Sectors 

are assumed to expand as allowed by the availability of inputs. 

Forward linked equilibrium is calculated by transposing the vertical (column) view of the 

demand driven I/0 to a horizontal view o tie transactions tabie. Instead of dividing each entry 
to obtain technicalin the column of a transactions matrix Z by the gross output of that column 

are calculated by dividing each entry in the row of a transactionscoefficients, sales coefficients 

matrix by gross output of that row. In matrix form:
 

Z = X-Af, thus 

Ar = X-' Z 

Th1e acCounting identity for tie forward linked modei is: 

X' = U'Z + P: 

where P is a vector the total primary inputs of the economy. This accounting identity states that 

the total output of the economy (X) is the sum of the interindustry transactions and primary 
inputs. As an example; 

...
Xt = (z, 1 + z,1 + z31 ) + P1; 

where P, is the sum of H, + T, + M, (refer to previous notation). The definition of the sales 

coefficients can be substituted back into the accounting identity: 

X! = U'X-Af + P. 

The Leontief solution for the supply model follows by solving for the output of the economy in 

terms of the total value added in the following steps: 
beginning with the accounting 

X= U'X -A' + P
 
P = X'A' - X' (since U'X - = X')
 
P = X'(I - A')
 

= P(I - A)-'
 
X = PB,
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,,lcre 13' is the supply 1l-ontie" inverse., I - A') 

The Leontief inverse tor the supply driven nodel can be interpreted in calculus terms 5X, /3Wi 

notc ttidt the terder of the subscripts inthis partial derivative arc reversed from the b:1 of
 

the demand driven model since the model was transposed. Each element. bji can be interpreted 

as: given a unit change in the primary input to sector i the resulting direct and indirect change 

:n the output of sector j. The multipliers for the supply side model are row sums (as opposed 

to thle column sums of the demand model) i.e: 

(I - A)-'U. 

For example: 

bfi1 + b'12 + bf13 . . . = Multiplier 

In summary, the assumptions of forward linked analysis can be contrasted with backward linked. 

Demand driven I/O can be defined as (ie X = (I-A) Y ) assuming that the final demands Y in 

an economy determines the level of output (X), i.e. demand drives the economy. If any given 

level of final demand is presented to the economy producers in that economy will strive to fulfill 

mat demand using the production technology dictated by the technical coefficients of the model. 

There are assumed no supply constraints on the economy. In contrast,the forward linked uses 

sales coefficients: A' = (X - )'Z sales coefficients say that sales have to be made to each buyer 

in the same proportion. The sales coefficients are a far weaker assumption; as there are no 

vhom an industry sells output i.e. there is no technology or behavioral constraintsconstraints to 
on sales. In contrast, the demand driven I/O says that to produce a product a certain technology 

or production function is required which provides the restriction dictating the technical 

coefficients. The second major contrast in assumptions is that the forward analysis assumes no 

final demand limitations (at the price level given) for the economy ie that demand exists for any 

level of supply. In effect this says that a developing country such as Pakistan can sell a limitless 

amount of its exports on the world market without influencing price. In short, demand driven 

I/O says that to meet any given level of final demand here are the proportion of inputs we need 

to buy; the supply driven view of the economy is seriously flawed, in saying that in order to buy 

these imports here are the fixed proportions of output that we have to sell. 

BACKWARD AND FORWARD LI4KAGE ANALYSIS 

Formulating a strategy for development and growth in an economy involves the identification 
These key sectors can either be bottleneck or opportunityof key sectors of that economy. 

sectors to be targeted for development policy. In this context, linkages are a principal criteria 

for selection of key sectors. The powerful economic growth in forward and backward linkages 

are external to market prices. Thus, traditional benefit-cost analysis which measures private 

reflect total social benefits. Total social benefits of a developmentbenefits and costs cannot 
policy will diverge from private benefits if linkages are not considered. 
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This section will I-rst discuss the methods of backward linkazc analysis in tie Pakistan economy, 
followed by the methods of forward linage analysis. After methods, the data sources, or other 
words the Pakistan 1/0 models, on which the methods of linkage analysis will be applied will 
he discussed. This section 'ill conctided vith the rest:uithS oht i itnkae analvsi. 

BACKWARD LINKAGES 

The goal of backward linkage measures are to measure the potential stimulus to other sectors 
of the economy from a change in output from the j' sector. To review, a backward link is the 
demand for inputs in the production process resulting from the sales of goods and services to 
final demand. To measure both the direct and indirect backward linkages we need to call into 
use the backward or demand driven Leontief inverse to make comparisons between sectors. 
Backward linked average of the total (direct and indirect) impacts of the jtl sector relative to the 
overall average of the entire economy can be indexed as; 

I1= (1/n ,r bij/ lln2 'i i bij) 

= n * O'h sector output multiplier/sum of output multipliers) 

vhere n is the number of sectors in the economy (Rasmussen). The numerator of this backward 
linked index is the average direct and indirect change in economic activity of the whole economy
when final demand for the j'l sector changes by one unit and the denominator is the average 
change in economic activity for the whole economy when all final demands change by one unit. 
Thus the average impact of the j' sector is relative to the average of all sectors in the index for 
unit change in economy. When lj is greater than one investment in the jth sector will yield 
above national average backward linked impacts. 

While the back-ward link-d index measure the relative magnitude of the impact the index says
nothing about the back-ward linked concentration of economic activity throughout the economy. 
Impacts resulting from an increase in final demands for one sector may be concentrated in only 
few sectors or be felt as ground swell of economic activity throughout the economy5. One may 
gain visual perspective of the potential that a sector has for dispersed economic activity by
examining the number of nonzero entries for a sector in the gross flows I/O table or the number 
of high versus low valued entries. Visual inspection is only a qualitative measure of the direct 
whereas the following provides a measure of coefficient of variation of direct and indirect; 

Vj = (1/(n-1I)Ei(bij -"(l/n1:jbij)) 2 / ( l / n E~ibi)t/2. 

A high coefficient of variation tells us that the direct and indirect economic activity resulting 
from changes in final demand is concentrated in a few sectors of the. economy. While a low 

This concept may have even more relevance where the I/O model is a social accounting matrix and 
the sectors of the economy are various income groups. The goal may be to generate income across 
as many income groups as possible. 

15 



..(elclenC t ilicaIl.s [ 1 h.ak\vard links ;(or thc ,ector aire .pread evenly th rOLulglOtl I Wc CCOfllOlV. 

The ,ector's hackward linkages are tile suM of the ItOrward linkages of industries that supply 
:;lpu::, o :: 1 cc: r. ,.,Iic :!c1 ';cc:or !or, rd linIK.vc' r,2c ti 'u ll ( back\avard linkages 

from the sectors that demnand sector product. For the economy as a whole consideration of both 

forward and backward linkages would double count Ccononic activity. However, for an 

Hldividual iadustrv both the suppiing (backward !linked) and consuming (forward linked) can 

be stimulitted from an increase in output from that industry. 

FORWARD LINKAGES 

Consideration of only backward linkages is a one sided view of the sector interdependence in 

the Pakistan economy. Whereas many industries have considerable dependence on inputs 
supplied within the economy creating the backward links other industries supply inputs to 

numerous industries creating the forward links. The so-called base industries (e.g. mining, 
agriculture) are examples where the industry's output has to undergo numerous levels of 

processing by other sectors of the economy before final consumption or export. Primary 
asmachinery manufacturing also sell numerous 

most sectors require some machinery. 
industries such as to sectors in the economy, 

sector. To measure both direct and indirect forward linkages we needa change in inputs to the j..' 
to call into use the forward or supply driven Leontief inverse to make comparisons between 
sectors. Forward linked impacts of the j'sector relative to all other sectors the average direct 
and indirect backward stimulus can be indexed as; 

Ij= (1/n~1 bii/ I/n2 EE bi) 

= n " (j'sector forward output multiplier/sum of forward output multipliers) 

where n is the number of sectors in the economy (Bulmer-Thomas; Jones). The numerator of 
this forward linked index is the average direct and indirect change in economic activity of the 
whole economy when primary inputs for the j'l sector changes by one unit and the denominator 

is the average change in economic activity for the whole economy when all primary inputs 

change by one unit. Thus the average impact of the j'sector is relative to the average for all 

sectors for unit change in the economy. When Ii is greater than one investment in the j'sector 

will yield above average forward linked impacts. 

While the forward linked index measure the relative magnitude of the impact the index it says 

nothing about the forward linked concentration of economic activity th.oughout thec... 
Impacts resulting from an increase in primary inputs for one sector may be concentrated in only 

few sectors or be dispersed throughout the economy. The following provides a measure of 

coefficient of variation of direct and indirect; 
Vj = i -(llnF,ib)2111nrb'-)1/2
(l/(n-1)E i(b'
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i\hii0 cici lCic"I [ Vof'ar ionltc is us that lle direct 111d Indirect econonic a,:tivi cv resuiting 
from changes in primary inp.UtS is concentrated in a t'ew sectors of the economy. While a low 
coeflicient means ihat IOrward links IOr the sector are spread throughout the economy. 

The above methods ol !orward linked analysis gloss over the serious drawbacks in the theoretical 
underpinnings ot :supply driven I/O (see Qosterhaven for a review). :\lternatives to forward 
linked analyses have used .1backward driven formulation (originally proposed by Rasmussen ' ) 
or arbitrary weighing schemes whose underlying oundation is still backward linked (Laumas). 
With the usual degree of caution and a warning to view the forward linkage analysis as a degree 
of market penetration rather than causal relationship between imports and sales, this supply 
driven view of the economy is the only readily available instrument we to examine forward links 
in ,he Pakistan economy. 

DATA 	SOURCE: I/O MODELS FOR THE PAKISTAN ECONOMY 

In the early 1960's the first I/O tables were constructed for West Pakistan (Khan and MacEwan; 
Rasul and Jarret). These first studies have been replaced with most comprehensive model of the 
Pakistan economy to date: a 118 sector I/O model for the accounting year 1975-76 (Pakistan 
Institute for Development (PIDE) Saleem et al, 1985). An aggregated version of this model will 
serve as the baseline for the linkage analysis of the Pakistan economy. Aggregation was 
ujndertaken to provide an easily understandable picture of the Pakistan economy. The 113 sector 
PIDE model was aggregated into 11 sectors following the industry level aggregation provide 
for in the NIPA of Pakistan 

1) Agriculture 
2) Transportation and Communication 
3) Wholesale and Retail Trade 
4) Large Scale Manufacturing 
5) Small Scale Manufacturing 
6) Mining and Quarrying 
7) Construction 
8) Electric and Gas Distribution 
9) Banking and Insurance 
10) Owner Dwelling 
11) Services 

Since construction of I/O accounts is expensive, time consuming and lags between compilation 
and publication may be years, updates become necessary to monitor the economy. To monitor 
the linkage in the Pakistan economy we have compiled two updates of the 1975-76 PIDE I/O
model. The first for 1984-85 and second for 1989-90. An I/O model is updated by utilizing 

6 	 Bulmer-Thomas provides a review and implications of Rasmussen mistake. An example of 
Rasmussen's mistaken forward linkage analysis was on the Pakistan economy (Syed). 
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current mariginal inlormation on total flows instead ol a complete resur'vy to ascertain each 
PIDE model for the accountinginterindustry transaction. Khan (1989) has updated the 1975-76 

period 1984-85 using the "RAS" technique. We further condensed the Khan update model to the 

! I above mentioned sccors 1'br use illthe procCCdinLg linkage analysis. ,\second update was 
as the Khan model to updateundertaken for 1989-00 (Appendix 1) using the same RAS method 

the interindustry quadrant. Different in the 1989-90 update was the attempt in integrate fully the 

in final payment and final demands quadrants to result. inNIPA as controls on the totals 

standardized procedure for future updates of Pakistan I/O accounts.
 

With three models available we can now measure intertemporal changes in linkages as well as 

make interindustry comparisons within each time period. The results of the linkage analysis is 

tLhe tbcus of the next section. The gross flows or transactions matrix, technical coefficients 
1985 and 1990 models are include as Appendixmatrix, and Leontief inverse for I I sector 1975, 

II. 

RESULTS OF LINKAGE ANALYSIS 

The linkage analysis was conducted on the aggregated 1975-76 PIDE model, the 1984-85 Khan 

update, and the 1989-90 update. Specifically, the analysis was on models closed with respect to 

households so that linkages across household incomes will be captured in the analysis. In the 
value added net of depreciation, direct taxes1989-90 update the household sector is defined as 

and savings. Thus household income is wage and salaries, self employment income and profits 

whereas the previous models defined payments to households as only wages and salaries. 

Discussion of the results will follow the order of analysis. First the linkage index followed by 

the coefficient of dispersions will be discussed, again with particular attention to the agriculture 

sector of the economy. 

Linkage Indexes 

sectors of theTo briefly summarize the goal of linkage analysis is to identify above average 


economy in both forward and backward links. The linkage indexes computed for the 1989-90,
 

Pakistan I/O model are presented in table. To gain a visual representation of the linkage indexes,
 

forward linkage indexes are plotted against the backward linked indexes for the 1989-90 1/0
 

(Figure 4, 5 and 6 respectively). Recall that the index is standardized thus the mean of the index
 

for any year is unity. Thus those sectors of the economy that exceed unity are the above average
 

sectors for the Pakistan economy. When both forward and backward linkage indexes exceed
 

unity those sectors appear (by number corresponding to the sector identification in the table) in
 

the northeast quadrant of the Figures 4, 5, and 6.
 

Coefficients of Dispersion 

Whereas the goal of the linkage index is to maximize, the goal of the coefficient of variation is 

to minimize. A low coefficient of variation for both forward and backward linkage means that 

economic activity is spread throughout the economy instead of concentrated in a limited number 
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o1 sectors. l'he coelicients of variation IOr the 1075-7o, 1084-85 and tile 1989-90 10 tables 
are in Table 2. To better illustrate, forward and backward coefficients L.re combine in a single 
plot. one for 1975-76, 1984-85 and 1989-90 in Figures 7, 8,and 9 respectively. Those 
ilIJustrics with low coc!ticiets oi variation tr both forward and backward links .vill be closer

"fl
to the origin. For example, in 1075-76 the rinirW ind,trv has the lowest coeftfcint! 'qt"i 

for both forward and backward links. This means that the mining's output supplies and input 
requirements are spread broadly across the economv and mining and has maintained this 
distinction into the 1989-90 economy. 

The first comparison we can make between 1975-76, 1984/85 and 1989/90 coefficients is that 
there are a greater number of industries which are closer to the origin in 1989/90 over 1975-76. 
In other words, the Paistan economy is becoming more diverse, with more industries buying 
and selling to a greater number of industries. The major disappointment in the performance of 
the agriculture sector is that it lacks of diversity in the economy of Pakistan. In 1975-76 
agriculture ranked the lowest in diversity with only minor improvement into 1984-85 and no 
further improvement into 1989/90. 

The above linkage analysis identifies key sectors of the Pakistan economy, however, the 
potential for economic growth as measured by the backward and forward linkages may not 
realized. Growth potential can absorbed as higher taxes, increased imports or under-utilized 
capacity. Constraints on available inputs or limits upon markets from a variety of sources not 
the least of which is government policy. Panchamuki found that for the Indian economy that 
sectors with greater linkages had higher under utilized capacity rather than growth. 
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------------------------------------------------------------------------

FABLE 1. BACKARD AND FORUARD LINKAGE MEASURES OF THE PAKISIAN ICONLHY FOR TIE 19t5-76 19 8/85. AND 1989/90 

CLOSED I/O MODELS.
 

"Ar:;\ AR ND ORWARD L!NKAGE MEASURES FCR CLOSED MCDEL 

RCU (9L) (FL) (8L) (FL) (BL) (FL)
 

LINKAGE LINKAGE LINKAGE 
 LINKAGE LINKAGE LINKAGE
 

INDEX INDEX INDEX 
 !NDEX !NDEX INDEX
 

97'-76 1975-76 1984-85 1989-90
'-84-85 1989-90
 

.............................................................................
 
1.1905
1.3244 1.0424 1.0521 1.1446 

0.7058
 

AGRICULTURE 1.0617 


MINE & QUARRYING 1.0935 1.0911 1.0995 1.3053 	 1.0410 

0.7782 0.9833
MFG-L.SCALE 1.1846 1.2028 1.2665 1.1381 

1.0188 1.1031
MFG-S.SCALE 1.3979 1.0090 1.6190 1.1598 


CONSTRUCTION 1.2732 0.4326 1.3252 
 1.3116 0.9777 1.0146
 

ELEC & GAS *ISST 0.9308 0.7749 0.6894 0.6281 0.9045 	 0.4757
 
1.0813
TRANS. CCMMU. 0.3664 1.0390 0.3853 1.0691 0.8557 

1.1990
1.3382 0.5468 1.2016 	 1.0869 


1.0942 1.2190
 
W.R.TRADE 0.6272 


B & INSURANCE 0.8336 1.2329 0.9062 1.1663 

0.9639 0.8688
OWNERSHIP & OW 0.7990 0.9891 0.7344 	 0.6119 


0.7695 1.0533 0.9850
SERVICE 0.6930 0.9182 0.6124 


H.HOLDS 1.2391 0.6478 1.2728 0.5865 1.0813 1.1740
 

1.0000
MEAN 1.0000 1.0000 1.0000 1.0000 1.0000 


TABLE 2. COEFFICIENT OF VARIATIONS OF THE PAKISTAN ECONOMY FOR THE 1975-76, 1984/85 
AND 1989/90 CLOSED I/0
 

MODELS.
 

CLOSED MODEL
COEFFICIENT 3F VARIATION MEASURES FCR 

.............................................................................
 

ROW (SL) (FL) (9L) (FL) (8L) (FL)
 

=CEF OF COEF OF COEF OF COEF OF COEF OF COEF OF
 

VARIATION VARIATION VARIATION VARIATION VARIATION VARIATION
 

1975-76 1975-76 1984-85 1984-85 
 1989-90 1989-90
 

.............................................................................
 

AGRICULTURE 0.0799 0.0756 0.0681 0.0704 	 0.0736 0.0777
 
0.0426
MINE & QUARRYING 0.0542 0.0510 0.0499 0.0546 0.0549 

0.0723
MFG-L.SCALE 0.0722 0.0727 0.0786 0.0806 	 0.0749 


0.0635 0.0696
MFG-S.SCALE 0.0611 0.0737 0.0714 	 0.0834 

0.0542 0.0544 0.0479
CONSTRUCTION 0.0507 0.0798 0.0507 


ELEC & GAS DISST 0.0583 0.0602 0.0600 0.0606 0.0512 0.0540
 

TRANS. CM4M4U. 0.0619 0.0601 
 0.0569 0.06C8 0.0546 	 0.0399
 
0.0649
0.0598 0.0697 0.0606 0.0658 


8 & INSURANCE 0.0621 0.0601 

W.R.TRADE 0.0720 


0.0540 0.0595 0.0568 	 0.0599
 
0.0583
0.0719 0.0584 0.0652 0.0522 

0.0528
 

OWNERSHIP & OW 0.0626 

0.0570 0.0649 0.0560 	 0.0617
SERVICE 0.0680 


0.0726 0.0761
H.HOLDS 0.0604 0.0752 0.0566 	 0.0721 


0.0648 0.0613 0.0613
MEAN 0.0636 0.0664 0.0616 
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Figure 4. Forward verus back-ward linkage index for 1975-76 
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Figure 6. Forward verse backward linkage index for 1989-90 
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Coefficient of Variation 
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Figure 7. Forward versus backward coefficient of variation for 1975-76 
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Coefficienit of Variatiori 

1984-85 Closed Model 
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Figure 8. Forward versus backward coefficient of variation for 1984-85 
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Coefficient of Variatioti 
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Figure 9. Forward versus backward coefficient of variation for 1989-90 
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APPENDIX I.
 

PROCEDURES FOR 1989/9i)1/0 UPDTI' OF TIlE PAKISTAN ECONOMIY 

Tile goal of this update of the I/O model of Pakistan is to provide a uniform procedure to be 
used in this update as well as future updates of the I/O accounts of the Pakistan economy. By 
uniform we mean the methods and data sources proceed in a reproducable fashion. 

The update proceeded in several steps. The first of the steps was establish control totals for a 
national I/O to projected year of 1989/90. This step is estenisally places the NIPA figures on 
the rim of quadrant four of the I/O and as total value added within quadrant three of the I/O 
model. Recall from Figure 2 that the totals on this quadrant are the respective NIPA accounts, 
which net intermediate purchase sum to the national income of Pakistan. These totals then 
establish the control total for primary inputs and total final demands in the economy. NIPA value 
added serve similarly as subtotals for further disaggregation of the row into its component values 
of wages and salaries, savings, depreciation and direct taxes. 

The next step in construction is to desegregate each account control total among the various 
sectors in the respective row or column of the final demand or primary input quadrants of the 
I/O model. The intersectoral disaggregation, data sources, limitations and strengths and 
recommendations for future updates are discussed at length in the following section. Foliowing 
the discussion of data, the final step in the estimation process is the updating of the interindustry 
matrix (quadrant one) trough the use of the RAS method. In summary, a general assessment of 
the procedure will be provided. 

SECTORAL DISAGGREGATION OF NIPA ACCOUNTS 

Before proceeding into a discussion of the disaggregation of the control totals for the primary 
input and final demand accounts lets first discuss the derivation of the control totals for the 
interindustry accounts. Following that discussion each account in the national income and 
product account will be dealt with in turn. 

INTERINDUSTRY VALUE ADDED AND GROSS OUTPUTS 

The input/output interindustry transaction matrix (quadrant 1) is based upon the eleven industrial 
sectors taken from the National Income and Product Accounts (NIPA) of Pakistan by the Federal 
Bureau of Statistics. The eleven sectors are: 

1. Agriculture 
2. Mining and Quarrying 
3. Manufacturing - Large Scale 
4. Manufacturing - Small Scale 
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5. Construction 
6. Electric and Gas Distribution 
7. Transportation. Storage and Communication 
0. Who-c:;alc and !ctai I 'lradc 

9. Banking and Insurance 
10. Owner Dwellin, 
11. Services 

The agricultural sector was an aggregation of four sub-sectors, namely Crops (major and minor), 
asLivestock, Fishing and Forestry. Gross output for each of the above industrial sectors serves 

the key to obtain total interindustry flows for that sector. These sectors were purposely 

maintained at the highly aggregate level to directly correspond to the similar designation in the 

NIPA accounts. Disaggregation of the NIPA sectors can be achieved as was done in the Khan 

or Murbarik et al studies to emphasis agribusiness sectors of the Pakistan economy. NIPA 

then be used as control totals for this disaggregation.sectors can 

Total primary inputs and total final demands are subtracted from gross output to estimated the 

value of interindustry output or input. Ideally, independent estimates of gross output need to be 

obtained for accurate updates. For example. in agriculture, crop and livestock production times 

prices could estimate gross output value. Such information has not been compiled for each sector 

in the economy, in particular for a developing county where much of the product in consumed 

as subsistence without entering the market. To estimate gross output we used the ratio of value 

added to gross output in the 1976 PIDE model and applied that ratio to the 1990 NIPA value 
gross output for 1990. These estimates were thenadded for each respective sector to estimate 


placed as the control total (i.e. XI ... X11) as shown in Figure 2.
 

the single most vital dataRECOMMNENDATION: Independent estimates of gross output are 

needed for accurate updates. Considerable research needs to be made on an annual basis for each 

sector of an updated model. The Census of Manufacture, Agricultural Statistics, etc. needs to 

be compiled and indexed for gross output estimates for each sector or other more accurate 

methods need to be pioneered. 

The gross domestic product is derived from gross output of the economy i.e. the total flow of 

goods and services which are produce during a period. Value of goods and services produced 

at market prices minus value of intermediate goods and services at market prices is the Gross 

Domestic Product at Market Price. Different methods have been developed to measure Gross 
given period of time. In Pakistan the value added isDomestic Product of a nation during a 

computed for the sectors of the economy by a combination of products, income and expenditure 
to compute value added in agriculture, mining andmethods. The product method is applied 

quarrying, manufacturing, electricity and gas distribution services, wholesale and retail trade and 

ownership of dwelling. The income method is used to estimate income accruing from transport, 

storage & communication, banking & insurance, public administration & defence and services 

The expenditure method is used to estimate value added in construction.sectors. 

28
 



Total value added per sector was placed as control totals from which value added could be 
disaggregated into its component parts of. household wages/salanes/protits/self employment 
income, depreciation, direct taxes and user fees, and savings. In other words, the column sum 
oi' the above accounts in that sector has to equal value added n that sector. Further, controi 
totals are available on the row sums of several of the value added accounts. Control total on 
savings were published by the State Bank of Pakistan. We assumed that there is constant 
marginal propensity to consume between sector of the economy. Thus savings in each sector was 
allocated as a percent of the total value in that sector. Income taxes were allocated similarly 
among the sectors, to which the user fees paid by the various sectors were added. 

GOVERNMENT CONSUMPTION 

Government is the twelveth sector in the NIPA, to sum to the total Gross Domestic Product 
(factor cost) for Pakistan, which in 198/90 was 129,955 million Rs. The government sector, 
however, was excluded from the interindustry accounts in the 1990 updated I/O model. This 
government sector was then include in the I/O model as government consumption, a final 
demand sector in quadrant 2. To match the government consumption final demand account the 
primary input accounts of indirect taxes, direct taxes and user fees were added. This accounting 
system for government revenues and expenditure departs from the previous PIDE's and Khan's 
models. In those models government was enclosed within the interindusu.'y matrix, while taxes 
(net of subsidies') remained as a primary input account. This accounting system says that 
government consumption is endogenous to the production of the economy while payments to 
government for that consumption are exogenous. Ideally, those government activities that 
provide goods and services integral to the production of the economy and the associated taxes 
and fees to finance such should be within the interindustry matrix. Public goods (e.g. defence) 
and associated taxes should then be account for as primary inputs and final demands. Within the 
Pakistan economy, the principal government expenditures are for defence and interest payments 
which are outside the production of the economy and thus should be final demands. In the 
absence of a means to disaggregate government expenditure the minor amount of production 
goods and services from the public expenditures we have removed governemt from the 
interinsudry accounts entirely. This provides a distinct account in the I/O for government 
consumption and taxes, compatible with NIPA as control totals. 

Government Consumption measures current expenditures by federal, provincial, and local bodies 
on wages, interest, and goods and services. Purchases of goods and services can, to a minor 
extent, be disaggregated by the sector based upon purchases information in Finance Division 
publications. However, interest payments (the purchase of debt by government which has its 
counterpart as savings in final payments) and a majority of other expenditures are lump sums 
and thus we are forced to distribute these expenditures as a percentage of those expenditures that 
can be allocated. 

RECOMMEfNDATION: Government consumption data available from the federal budget, 
NIPA, and various other sources lack consistency. A far greater understanding of the various 
sources and discprencanies needs to be obtained for greater precision in the construction of this 
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account. Further, a review of developing county I/O accoUnting structures needs to be made to 

determine if better methods are available for the construction of the entries in this account. 

EXPORTS AND IMPORTS 

Exports and Imports consist of goods and service transactions plus non-factor services with rest 

of the world. Imports and exports are principally commodities and the non-factor costs are 

transaction costs, such as freight, and insurance. 

Exports and Imports trade data are available by commodity group in Foreign Trade Statistics of 

Pakistan for the year 1990. The classification in these statistics is by commodity not by industrial 

sector, as needed for the 1/0 model. With exports, the matching of commodity group to the 
was for the most part obvious. This wasrespective industrial sector exporting that commodity 

rawparticularly true for the majority of the exports in agricultural products and large scale 

manufactured goods. The difference between the total value of exports from the Foreign Trade 

total value of exports form the NIPA accounts is the value of the non-factorStatistics and 
exports in proportion to theservices. These non-factor services were allocated to each sectors' 

126,583 million Rs.commodity exports from that sector. Total exports for 1989/90 were 

Foreign Trade Statistics for the yearImport data are available by commodity from the same 
173,293 million Rs.1990 (excluding the non-factor services like exports). Total imports were 

in 1989/90. However, imports cannot be disaggregated into importing industrial sectors as with 

exports. To illustrate, the principle import of Pakistan is petroleum, this commodity is then used 

sectors of the economy and cannot be disaggreagted into the sectors thatacross numerous 
total imports from the 1975/76 PIDE model, on aacutully uses imported oil. For this reason, 


percentage basis, were used to disaggregate the 1990 NIPA total import figure. In other words,
 

we assume that the consumption pattern of imports remained e-qual to that of 1975-76.
 

Future updates can continue to use the Foreign Trade Statistics forRECOMM4ENDATION: 
Exports. However, import information must continue to rely on past I/O studies industry 

disaggregation. Attempts should also be made to capture in the import and export data those 

goods which are smuggled. These blackmarket goods are reflected, by their absence, in the 
Import and export updates that do not account for such thusinterindustry production accounts. 


force blackmarket goods back into the interindustry a--counts.
 

INDIRECT TAXES AND SUBSIDIES
 

Indirect taxes comprise those taxes paid by enterprises which are chargeable as business expenses
 

and taxes paid by the households on possession or use of goods and services. The Central Board
 

of Revenue (CBR) provided tax data on Excise Duties, Sales Taxes and Other Taxes at the level
 

at which industry disaggregation could be determined. However, the remainder of the indirect
 

taxes in the NIPA total indirect taxes cannot be disaggregated by industry. Those remaining
 
indirect taxes were divided among industries in the same percentages as Excise duties, Sales and
 

"Other" taxes.
 

30 



Subsidies are current grants made by federal and provincial governments to producers and are 
negative indirect taxes since they contribute to factor income but do not enter into market as 
other direct payments to producers. NIPA indicate the total subsidies which were disaggregate 
per tile classification given in Budget In Brief for the year 1989/90. Tile Federal Government 
provides different subsidies to achieved various socio-economic objectiives. During 1980-90 the 
government provided Rs. 12,722 million as total subsidy. Out of the total subsidy about 83 % 
was provided to agriculture, 10 % to Steel Mill and 7 % to electricity and gas. 

Household Consumption 

Household consumption is the flow of final goods and services for consumption by households 
and non-profit institutions. In the NIPA accounts consumption is obtained as a residual. There 
,are data on household consumption available from the "Household Income and Expenditure 
Survey", but the level of data disaggregation is not adequate for industry disaggregation. By 
default, we are forced to use the percentages of the household consumption from the 1975/76 
PIDE model to disaggregate the 1990 NIPA total Private Final Consumption figure. 

RECOMNENDATION: Using past consumption patterns from previous I/O models should be 
relatively accurate as consumption patterns do not usually radically change between goods 
consumed. The percentage of imports in this consumption pattern should however be carefully 
monitored. Imports to household consumption represents a large figure in the I/O model and thus 
represents a source of considerable error. 

NON-GOOD TRADE 

This account is the flows of royalitL's, foreign investment income and remittances which 
amounted to 32,262 million rs in 1989/90. For Pakistan this account, principally records 
remittances. Thus the positive figure for non-good trade in this sector of the I/O model is NIPA 
net remittances. 

RECOIMIENDATION: The data for this account seems to be reliable and consistent with other 
data sources. However, instead of the net figure shown in this model future update should 
disaggregate these data into the individual components in anticipation of policy question that may 
arise concerning those same components. 

INVESTMENT AND STOCKS CHANGE 

Investment in the I/O model is the Gross Fixed Capital Formation (GFCF) of the NIPA 
accounts. GFCF is the goods (including imports) that are used in further production and have 
a useful life greater than one year. Total investment in 1989/90 in the NIPA was 146,768 
million rs and stocks change was 14,000 million. GFCF is further classified as private GFCF, 
Public GFCF and Government GFCF. Public GFCF is the investment the government makes 
in private sectors of the economy. NIPA estimates private and public for each of the above 
industrial sectors of the economy. 
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Obtaining data on GFCF is not the problem as such data is published in the NIPA accounts. 
Proper use of the available data in the 1/0 accounting framework remains a serious problem. 
The GFCF data from the NIPA estimates the use of investment not the source of that investment 
capital. In other words, NIPA accounts for the GFCF in each particular sector of the economy 

not which sector originates that capital. Origin of capital is needed for the Investment final 

demand account in the I/O model as this account represents industries payment to capital 

formation. There is a lack of any information as to the correspondence between use of capital 

and origin. Lack of information, forced us to assume that investment use equaled source and 

investment (including government GFCF) was allocated among industries as such. 

The case is similar with stocks change. Changes in stock are an investment and the destination 

of stock changes are not equal to the origin. 

Recommendation: The control total available from the NIPA on GFCF in the Pakistan economy 

should be disaggregated by industry by source not use. Considerable research should be applied 

to this account to formulate a better scheme for disaggregation. Investment is of considerable 

magnitude and correspondingly the source of large error. 

UPDATING THE INTERINDUSTRY MATRIX 

There are three updating methods and they are Final Demand Method, Transactions Proportional 

to the Value Added and the RAS Method. All of these methods require different information and 
We have used the RAS method to get the interindustry matrix. Theproduce different results. 

RAS method was developed by Richard Stone in 1960s. It is widely used for updating 
input/output tables. The advantage of this method is that it changes the direct input coefficients 

and achieves a balanced model with a unique solutions. The information needed by the RAS 

method for updating the input/output table are i) base year input/output table ii) gross output for 

the later year iii) final demand for later year and iv) final payments for the later year. We made 

all the changes which took place during the two time periods and RAS changed the direct input 

coefficients matrix and achieved a balanced model. RAS changes these interindustrial coefficients 

bi proportional to the total demands and total payments. Balanced matrix data shows that row 

and column sums are equal for corresponding rows and columns of the processing sectors and 

the sum of final payments is equal to the sum of final demands. 

Summary and Conclusions 

The first major problem was that the base period model (the 1976 PIDE) as well updates using 

that model (Khan; Walters et al) did not correspond completely with the NIPA. NIPA must be 

the basis for any update in order for the resulting model to yield a reproducible result for future 

updates. A national I/O should reflect and thus use all the information in the NIPAs. 

The second problem relates to data availability. In the attempt to refer to the data source 

underlying the aggregate NIPA accounts to dissaggregate either expenditure or consumption 

among industrial sectors one is confronted with poorly defined data that do not correspond with 
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lie ;cr,.ac NIP.\ :1gures. The re:;ul I was that there is a compromise is what sia:tmcnipicd to 

be accounted i r and what is actually accounted for in the updated I/0 model. This problem was 
-reatc.st in the government consumption and investment accOunts. As mentioned above, a 

seriously needed. 

The third major problem is the unavailabniity of data or aproven techniques to estimate the gross 
outputs by industry. The technique we used in this update is not proven and the search or 
investment in obtaining those totals should be made. 

This is a first in the history of updating Pakistan I/O models, a direct correspondence is made 
between the NIPA accounts and an updated /0 model in every final demand and final payment 
account. Future updates can thus take the NIPA for any future year and an update can be made 

of final demands and primary inputs. The availability of the RAS technique in PC software make 

the update of the interindustry matrix more reliable and computationally tractable than past 
methods. 
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APPENDEX = 11-1 

PAKISTAN INPUT-OUTPUT ANALYSIS [1) 
TRANSACTTION MATRIX (1975-76) 

(MILLION RUPEES) 

AGRI- MINE MFG MFG CONST- ELEC-GAS TRANS IIS-RTL BANKING OW4NER SERVICE HOUSE PAZDEF EXPORT INVENTOR TOTAL 
CULTURE QUARRY L.SCALE S.SCALE RUCTION OISST COMMUN. OTHER INSUR DWELLING HOLDS 

......................................................................................................................................................... 

ROW 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
.......................................................................................................................................................---

AGRICULTURE 16877 0 8378 11947 535 0 495 0 0 0 0 27407 180 278 2101 68198 
MINE & UAPRYING 100 0 233 154 811 225 76 G 0 0 0 86 0 86 8 1779 
MFG-L.SCALE 1698 79 10481 4350 2664 340 2581 10 321 143 62 18502 1417 3392 -6122 44918 
HFG-S.SCALE 0 0 74 2257 1310 0 0 0 0 0 0 22263 0 0 2638 28542 
CONSTRUCTION 0 0 0 0 0 0 13 0 28 434 0 0 0 0 14570 15045 
ELEC & GAS DISST 224 0 985 272 0 76 10 46 140 0 24 341 21 0 4017 6156 
TRANS. COMHU. 2345 41 1843 1721 0 185 53 403 175 0 230 7991 306 0 5776 21070 
W.R.IRADE 5595 138 2932 1219 0 407 0 0 0 0 0 7701 0 0 808 18800 
B & INSURANCE 21,1 17 830 192 24 16 18 350 96 8 42 2149 122 0 218 4323 
OWNERSHIP & DW 0 0 0 0 0 0 0 0 0 0 0 5297 0 0 537 5834 
SERVICE 133 128 627 21 695 43 1547 174 187 0 14 3002 3668 0 303 10542 
H.HOLOS 11246 631 3817 2017 4089 1314 2763 1652 519 938 1581 0 4143 16440 82862 134012 
PA & DEFENCE 530 120 66 13 416 28 1031 52 152 0 52 11897 2561 10534 -9329 18123 
IMPORT 726 102 6531 1653 2071 2628 6924 0 74 0 17 15909 167 167 0 36969 
TAX-SUBSIDY 0 19 3470 0 0 -106 359 0 0 0 0 3 0 0 0 3745 
SELF-EHP.& S. 28482 504 4650 2726 2430 1000 5198 16112 2631 4311 8519 11464 5538 0 0 93565 

TOTAL = 68197 1779 44917 28542 15045 6156 21068 18799 4323 5834 10541 134012 18123 35897 98387 511621 



APPENDEX = 11-2
 

TECHNICAL COEFFICIENTS (1975-76)
 

AGRI- MINE MFG MFG CONST- ELEC-GAS TRANS UHS-RTL BANKING OWNER SERVICE HOUSE

CULTURE QUARRY L.SCALE S.SCALE RUCTION DISSI COMMUN. 
 OTHER INSUR DWELLING HOLDS
 

......................-------------------------------------------------------------------------------------------------------------------

ROW 1 2 3 4 5 6 7 8 
 9 10 11 12
 

......................-------------------------------------------------------------------------------------------------------------------

AGRICULTURE 
HIRNE & QUARRYING 
iFG-L.SCALE 
MFG-S.SCALE 
CONSTRUCTION 
ELEC & GAS DISST 
TRANS. COMMU. 

0.2475 
0.0015 
0.0249 
0.0000 
0.0000 
0.0033 
0.0344 

0.0000 
0.0000 
0.0444 
0.0000 
0.0000 
0.0000 
0.0230 

0.1865 
0.0052 
0.2333 
0.0016 
0.0000 
0.0219 
0.0410 

0.4186 
0.0054 
0.1524 
0.0791 
0.0000 
0.0095 
0.0603 

0.0356 
0.0539 
0.1771 
0.0871 
0.0000 
0.0000 
0.0000 

0.0000 
0.0365 
0.0552 
0.0000 
0.0000 
0.0123 
0.0301 

0.0235 
0.0036 
0.1225 
0.0000 
0.0006 
0.0005 
0.0025 

0.0000 
0.0000 
0.0005 
0.0000 
0.0000 
0.0024 
0.0214 

0.0000 
0.0000 
0.0743 
0.0000 
0.0065 
0.0324 
0.0405 

0.0000 
0.0000 
0.0245 
0.0000 
0.0744 
0.0000 
0.0000 

0.0000 
0.0000 
0.0059 
0.0000 
0.0000 
0.0023 
0.021e 

0.2045 
0.0006 
0.1381 
0.1661 
0.0000 
0.0025 
0.0596 

W.R.TRADE 
B & INSURANCE 
OWNERSHIP & DW 
SERVICE 

0.0820 
0.0035 
0.0000 
0.0020 

0.0776 
0.0096 
0.0000 
0.0720 

0.0653 
0.0185 
0.0000 
0.0140 

0.0427 
0.0067 
0.0000 
0.0007 

0.0000 
0.0016 
0.0000 
0.0462 

0.0661 
0.0026 
0.0000 
0.0070 

0.0000 
0.0009 
0.0000 
0.0734 

0.0000 
0.0186 
0.0000 
0.0093 

0.0000 
0'0222 
0.0000 
0.0433 

0.0000 
0.0014 
0.0000 
0.0000 

0.0000 
0.0040 
0.0000 
0.0013 

0.0575 
0.0160 
0.0395 
0.0224 

H.HOLDS 0.1649 0.3547 0.0850 0.0707 0.2718 0.2135 0,1311 0.0879 0.1201 0.1608 0.1500 0.0000 

APPEN)EX = 11-3 

INVERSE OF (!-A) hATRIX (1975-76)
 

AGRI- MINE MFG MFG CONST- ELEC-GAS TRANS WIIS-RTL BANKING OWNER SERVICE HOUSE
 
CULTURE QUARRY L.SCALE S.SCALE RUCTION DISST CO1i*UN. OTIER INSUR DWELLING HOLDS
 

.....................--------------------------------------------------------------------------------------------------------------------

ROW 1 2 3 4 5 6 7 
 8 9 10 11 12
 

.....................--------------------------------------------------------------------------------------------------------------------

AGRICULTURE 1.4716 0.2177 0.4404 0.7983 0.3559 0.1536 0.1640 0.0524 0.1148 0.1204 
 0.0845 0.5162
 
MINE & QUARRYING 0.0040 1.0027 0.0100 0.01U6 0.0584 
 0.0391 0.0058 0.0008 0.0034 0.0055 0.0011 
 0.0054
 
MFG-L.SCALE 0.1271 0.1810 1.3944 0.3313 0.3738 
 0.1588 0.2188 0.0355 0.1618 0.1100 0.0587 0.2974

MFG-S.SCALE 0.0529 0.0829 0.0463 1.1387 0.1733 0.0546 0.0379 
 0.0207 0.0357 0.0484 0.0334 0.2133
 
CONSTRUCTION 0.0010 0.0016 0.0010 0.0011 1.0014 0.0010 0.0013 
 0.0005 0.0073 0.0751 0.0006 0.0037
 
ELEC & GAS DISST 0.0100 0.0081 0.0352 0.0231 0.0134 1.0187 0.0074 0.0048 
 0.0389 0.0043 0.0051 0.0149
 
TRANS. COMMU. 0.0813 0.0767 0.0965 0.1331 0.0701 0.0683 1.0354 0.0346 
 0.0694 0.0268 0.0415 0.119,

W.R.TRAOE 0.1490 0.1378 0.1462 0.1547 0.0912 0.1130 0.0422 1.0144 0.0354 0.0329 0.0232 0.1399
 
B & INSURAHCE 0.0159 0.0252 0.0355 0.0251 0.0210 0.0143 0.0105 0.0223 1.0307 
 0.0089 0.0093 0.0314

OWNERSHIP & DW 0.0115 0.0181 0.0096 0.0114 
 0.0171 0.0119 0.0082 0.0045 0.0076 1.009G 0.0073 
 0.0465
 
SERVICE 0.0197 0.0936 0.0368 0.0268 0.0733 0.0260 0.0856 0.0162 0.0578 
 0.0135 1.0103 0.0438
 
H.AOLOS 0.2915 0.4571 0.2425 0.2892 0.4319 0.3007 0.2072 
 0.1141 0.1925 0.2276 0.1842 1.1773
 

BUS-MULTIPLIERS 2.2355 2.3024 2.4944 2.9434 2.6809 
 1.9599 1.8244 1.3207 1.7552 1.6825 1.4592 2.6090
 



--

--------------------------------------------------------------------------------------------------------------------------------------

APPENDEX = 111-1
 

PAKISTAN INPUT-OtJTPUT ANALYSIS E1]
 
TRANSACTIION MATRIX (1984-85)
 

(MILLION RUPEES)
 

AGRI- MINE mHG MFG CONST- ELEC-GAS TRANS WHS-RTL BANKING OWNER SERVICE HOUSE PAZDEF EXPORT INVENTOR TOIAL
 

CU ItIPE CUARRY L.SCALE S.SCALE RUCTION DISST COHiMU11. OTHER INSUR DWELLING HOLDS
 

5 6 7 8 9 10 11 12 13 14
P.j 1 2 3 4 

'."'JLTU E 2612p 0 25217 17445 1794 0 0 0 0 0 0 104402 832 5406 8377 189594 
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APPENDEX - 111-2
 

TECHNICAL COEFFICIENTS (1984-85)
 

AGRI- MINE MFG MFG CONST- ELEC-GAS TRANS WHS-RTL BANKING OWNER SERVICE HOOSE 
CULTURE QUARRY L.SCALE S.SCALE RUCTION DISST COMMUN. OTHER INSUR DWELLING HOLDS 

........................................................................................................................................ 

ROW 1 2 3 4 5 6 7 8 9 10 11 12 
......................................................................................................................................... 

AGRICULTURE 0.1378 0.0000 0.0844 0.1397 0.0373 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2494 
MINE & QUARRYING 0.0008 0.0000 0.0193 0.0120 0.0545 0.0243 0.0000 0.0000 0.0000 0.0000 0.0000 0.0038 
MFG-L.SCALE 0.2755 0.0427 0.3415 0.1700 0.1838 0.0313 0.0000 0.0004 0.0000 0.0000 0.0059 0.1543 
MFG-S.SCALE 0.0000 0.0000 0.0114 0.3803 0.1361 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.1552 
CONSTRUCTION 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.3747 0.0000 0.3905 0.2608 0.0000 0.0000 
ELEC & GAS DISST 0.0003 0.0000 0.0094 0.0007 0.0000 0.0015 0.0000 0.0004 0.0000 0.0000 0.0004 0.0005 
TRANS. COMU. 0.0147 0.0208 0.0880 0.0673 0.0000 0.0159 0.0000 0.0278 0.0000 0.0000 0.0174 0.0988 
W.R.TRADE 0.0537 0.1076 0.0857 0.0431 0.0000 0.0537 0.0000 0.0000 0.0000 0.0000 0.0000 0.C836 
B & INSURANCE 0.0018 0.0105 0.0218 0.0105 0.0016 0.0017 0.0000 0.0182 0.0000 0.0000 0.0039 0.0182 
OWNERSHIP & DW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0171 
SERVICE 0.0009 0.0705 0.0187 0.0026 0.0402 0.0040 0.0000 0.0067 0.0000 0.0000 0.0011 0.0227 
H.HOLDS 0.0908 0.4138 0.1218 0.1144 0.2817 0.1459 0.0000 0.0881 0.0000 0.0000 0.1542 O.Gu00 

APPENDEX = 111-3 

INVERSE Of (I-A) MATRIX (1984-85) 

AGRI- MINE MFG MFG CONST- ELEC-GAS TRANS WHS-RTL BANKING OWNER SERVICE HOUSE 
CULTURE QUARRY L.SCALE S.SCALE RUCTION DISSI COMHUll. OTHER INSUR DWELLING HOLDS 

........................................................................................................................................ 
ROW 1 2 3 4 5 6 7 8 9 10 11 12 

......................................................................................................................................... 

AGRICULTURE 1.3105 0.2217 0.2995 0.4874 0.3180 0.0885 0.1192 0.0476 0.1242 0.0829 0.0769 0.4701 
MINE & QUARRYING 0.0177 1.0128 0.0427 0.0434 0.0762 0.0300 0.0285 0.0034 0.0297 0.0199 0.0044 0.0226 
MFG-L.SCALE 0.6448 0.3472 1.7913 0.7903 0.6535 0.1606 0.2449 0.0657 0.2552 0.1705 0.1085 0.5999 
MFG-S.SCALE 0.0854 0.1583 0.1394 1.7574 0.3744 0.0623 0.1403 0.0368 0.1462 0.0976 0.0561 0.3382 
CONSTRUCTION 0.0525 0.0636 0.1013 0.1122 1.0694 0.0282 0.4007 0.0278 0.4176 0.2789 0.0248 0.1011 
ELEC & GAS DISST 0.0068 0.0039 0.0174 0.0091 0.0069 1.0032 0.0026 0.0012 0.0027 0.0018 0.0016 0.0068 
TRANS. COMMU. 0.1112 0.1273 0.2124 0.2437 0.1445 0.0601 1.0542 0.0492 0.0564 0.0377 0.0522 0.2696 
W.R.TRADE 0.1523 0.2037 0.2093 0.2097 0.1404 0.0961 0.0526 1.0201 0.0548 0.0366 0.0326 0.1959 
3 & IN:SURANCE 0.0250 0.0345 0.0518 0.0488 0.0333 0.0120 0.0125 0.0227 1.0130 0.0087 0.0112 0.0438 
OWNERSHIP & DW 0.0042 0.0094 0.0057 0.0071 0.0087 0.0036 0.0033 0.0020 0.0034 1.0023 0.0033 0.0208 
SERVICE 0.0235 0.0951 0.0504 0.0384 0.0745 0.0160 0.079 0.0123 0.0291 0.0194 1.0093 0.0472 

H.HOLDS 0.2474 0.5507 0.3363 0.4168 0.5089 0.2124 0.1907 0.1177 0.1987 0.1327 0.1942 1.2178 

BUS.MULTIPLIERS 2.6813 2.8282 3.2575 4.1644 3.4087 1.7731 2.2772 1.4066 2.3310 1.8891 1.5751 3.2738 



--------------------------------------------------------------------------------------------------------------------------------------------

-- ------------------------------------------------------------------------------------------------------------------------------------------

APPENDEX = IV-I
 

PAKISTAN INPUT-OUTPUT ANALYSIS
 
TRANSACTIONS MATRIX (1989-90)
 

(MILLION RUPEES)
 

AGRI- M & MFG MFG CONST 
 E-GAS TRANS WHS-RTL BANK OJNER SERVICE N.H GOVT 
 EXPORT INVESTMT STOCKS N-GOOD DIS TOTAL
CULTUDE CUARRY L.S S.S DIST COMMUN. OTHER INSUR Dwet CONSP CONSP 
 (GFCF) CHANGE TRADE SALES
 

p"w 1 2 3 4 5 6 7 8 
 9 10 11 13 14 15 16 17 18 19 21
 

574.7 .;.0 37922 41469 873 0 1064 0 0 0 
 0 157350 13091 8216 16623 2592 0 
 -77 336575
PFCl 294 0 911 462 1144 1567 141 0 0 0 0 494 360 0 3038 37 0 -0 8448
MFG-LS 17091 611 156712 49872 14366 9055 18324 88 221 16 
 421 106225 8535 80921 
 28169 4581 0 -121 497087

"SS ar0 0 1894 44295 12093 0 
 0 0 0 0 0 127817 4168 37445 3890 
 694 0 -55 232241
CI'! T 0 0 0 0 
 0 0 341n4 0 7132 18125 0 0 5783 0 8485 361 
 0 -19 73971
E&G D 1621 0 9477 2007 0 1303 46 260 62 0 105 1958 2135 0 39395 0 0 -14 58355TS&C 26770 322 27980 20033 0 5003 382 3587 
 123 0 1587 45878 
 9138 0 19303 1139 0 -38 161207
W-PTO 39006 662 27185 8667 
 0 6722 0 0 0 0 0 44213 8612 0 1250 205 0 -31 136491
pil 1 1950 95 8930 1584 93 307 92 2209 48 1 205 12338 1443 0 319 
 59 0 -8 29665


0 ,w 0 0 0 0 0 0 0 
 0 0 0 0 30411 0 0 18579 3290 0 -12 52268
sr,v 1344 CE9 8425 216 3368 1029 9870 
 1371 116 0 85 17235 6655 0 
 7712 1042 0 -14 59343
H.r'i 153242 4226 34247 25204 25866 16716 41990 
 104889 17533 20383 44730 
 0 52681 0 
 0 0 0 0 541707
SAv 28L73 783 20401 5608 4658 3188 8852 
 15743 3141 4959 8263 0 11733 0 
 0 0 0 -0 118823
Dcrr 10277 269 9478 1939 801 1580 7747 2689 496 8081 2696 0 3278 0 0 0 0 0 49353
DT/f 4036 111 29577 5841 727 452 2326 2655 445 703 1171 0 1423 0 
 0 0 0 0 49466
 sus t -10496 0 -1285 0 0 -941 0 0 0 0 0 0 0 0r 0 0 0 0 -12722
lp 3477 4 0 30695 7784 9752 12375 
 32604 0 348 0 80 74912 786 0 
 0 0 0 0 173293
.4CT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32262 0 32262
I TfyE 0 0 94538 17259 230 0 3665 0 0 
 0 0 0 134 0 0 0 0 0 115826
 

1 rUPC 336575 84.48 497087 232241 73971 58355 161207 136491 29665 52268 
 59342 618831 129955 126582 
 146768 14000 32262 -389 2713658
 



----------------------------------------------------------------------------------------------------------------------------------------

TECHNICAL COLFH(:IENTS (19L9-90)
 

AGRI- MINE Manuf. Manuf. CONSI ELEC-GAS TRANS WIIS-RTL BANKING OWNER SERVICE H.m 
CULTURE QUARRY L. SCALE S. SCALE DIST COMMON. OTHER INSJR Dwelling CONTP 

ROW 1 2 3 4 5 6 7 8 9 10 11 13 

AGRICULTURE 0.1707 0.0000 0.0763 0.1786 0.0118 0.0001) 0.0066 0.0000 0.0000 0.0000 0.0000 0.2543 
MINING QUARRYING 0.0009 0.0000 0.0018 0.0020 0.0155 0.0269 0.0009 0.0000 0.0000 0.0000 0.0000 0.0008 
MANUF-L.SCALE 0.0567 0.0723 0.3153 0.2147 0.1942 0.1552 0.1137 0.0006 0.0074 0.0003 0.0071 0.1717 
MANUF-S.SCALE 0.0000 0.0000 0.0038 0.1907 0.1635 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2065 
CONSTRUCTION 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.2116 0.0000 0.2404 0.3468 0.0000 0.0000 
ELEC-GAS DISTR 0.0048 0.0000 0.0191 0.0086 0.0000 0.0223 0.0003 0.0019 0.0021 0.0000 0.0018 0.0032 
TRA.STO & COMM 0.0795 0.0381 0.0563 0.0863 0.0000 0.0857 0.0024 0.0263 0.0041 0.0000 0.0267 0.0741 
WHS-RTL OTHER 0.1159 0.0784 0.0547 0.0373 0.0000 0.1152 0.0000 0.0000 0.0000 0.0000 0.0000 0.0714 
BANKING INSUR 0.0058 0.0112 0.0180 0.0068 0.0013 0.0053 0.0006 0.0162 0.0016 0.0000 0.0035 0.0199 
OWNER DWELLING 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0491 
SERVICE 0.0040 0.;052 0.0169 0.0009 0.0455 0.0176 0.0612 0.0100 0.0039 0.0000 0.0014 0.0279 
HOUSEHOLDS 0.4553 0..0o2 0.0689 0.1085 0.3497 0.2865 0.2605 0.7685 0.5910 0.3900 0.7538 0.0000 

APPENDEX = IV-3
 
INVERSE OF (I-A) MATRIX (1989-90)
 

AGRI- MINE Manuf. Mantuf. CONST ELEC-GAS TRANS WHS-RTL BANKING OWNER SERVICE H.H
 
CULTURE QUARRY L. SCALE S. SCALE DIST COMMUN. OTHER INSUR Dwelling CONSP
 

.......................------------------------------------------------------------------------------------------------------------------


POW 1 2 3 4 5 6 7 8 9 10 11 13
 

AGRICULTURE 1.8318 0.5855 0.4259 0.7166 0.5484 0.4558 0.4322 0.6620 0.6280 0.5115 0.6393 0.8236
 
MINING QUARRYING 0.0080 1.0062 0.0070 0.0089 0.0216 0.0328 0.0088 0.0067 0.0101 0.0106 0.0064 0.0080 
MANUF-L.SCALE 0.7613 0.7129 1.8017 0.8775 0.8417 0.7088 0.6530 0.6902 0.7253 0.5233 0.6745 0.8485 
MANUF-S.SCALE 0.4122 0.3842 0.2010 1.5144 0.5087 0.2914 0.3031 0.4408 0.4515 0.3899 0.4247 0.5473 
CONSTRUCTION 0.1159 0.0986 0.0708 0.0990 1.0800 0.0896 0.2758 0.1066 0.3337 0.4216 0.1003 0.1206 
ELEC-GAS DISTR 0.0336 0.0259 0.0420 0.0381 0.0280 1.0458 0.0216 0.0287 0.0290 0.3226 0.0278 0.0331 
TRA.STO & COMM 0.3528 0.2791 0.2165 0.3245 0.2308 0.2818 1.1813 0.2896 0.2570 0.2074 0.2810 0.3264 
WHS-RTL OTHER 0.3816 0.3040 0.2107 0.2639 0.2137 0.3011 0.1687 1.2512 0.2400 0.1958 0.2429 0.3120 
BANKING INSUR 0.0644 0.0644 0.0544 0.0554 0.0500 0.0499 0.0399 0.0730 1.0562 0.3448 0.0583 0.0704 
OWNER DWELLING 0.0742 0.0695 0.0343 0.0490 0.0552 0.0520 0.0470 0.0801 0.0733 1.0581 0.0773 0.0999 
SERVICE 0.0952 0.1856 0.0723 0.0759 0.1168 0.0901 0.1280 0.0969 0.0960 0.3816 1.0853 0.1053 
HOUSEHOLDS 1.5092 1.4140 0.6984 0.9974 1.1228 1.0578 0.9574 1.6300 1.4916 1.1825 1.5724 2.0332 
. . . . . . . . . . . . . . . . . . . . ..------------------------------------------------------------------------------------------------------------------
BUS. MULTIPLIERS 5.6401 5.1299 3.8350 5.0204 4.8177 4.4570 4.2168 5.3558 5.3918 4.7498 5.1902 5.3283
 

APPENDEX = V
 

BUS-MULTIPLIERS
 

ROW 1975-76 1984-85 1989-90
 

AGRICULTURE 2.2355 2.6813 5.6401
 
MINE & QUARRYING 2.3024 2.8282 5.1299
 
MFG-L.SCALE 2.4944 3.2575 3.8350
 
MFG-S.SCALE 2.9434 4.1644 5.0204
 
CONSTRUCTION 2.6809 3.4087 4.8177
 
ELEC & GAS DISST 1.9599 1.7731 4.4570
 
TRANS. COMMU. 1.8244 2.2772 4.2168
 
W.R.TRADE 1.3207 1.4066 5.3558
 
8 & INSURANCE 1.7552 2.3310 5.3918
 
OWNERSHIP & DW 1.6825 1.8891 4.7498
 
SERVICE 1.4592 1.5751 5.1902
 
H.HOLDS 2.6090 3.2738 5.3283
 



APPENDIX V
 

The following are a listing of the industries (by SIC) that were include in tile Khan Pakistan I/O 
update. 

1.AGRICULTURE 

Wheat on small farms (001), Wheat on large farms (002), Rice on small farms (003), Rice on 
large farms (004), Cotton on small farms (005). Cotton on large farms (006), Sugarcane on 
small farms (007), sugarcane on large farms (008), Tobacco (009), Oilseeds and other 
cottonseeds (010), Pulses (011), Other Crops (012), Livestock (013), Fishing (014), Forestry 
(015). 

2. LARGE SCALE AGRICULTURAL PROCESSING 

Grain Milling (017), Rice Milling (018), sugar Refining (019), Edible Oils (020), Tea Blending 
(021), Fish and Fish Preparations (022), confectionery and Bakery (023), Other Food Industries 
(024), Beverages (025), Cigarettes and other tobacco Product:; (026), Cotton Yarn (027), cotton 
Fabrics (028), Silk and Synthetic Textiles (029), Woolen Textiles (030), Hosiery (031), Thread 
Ball Making (032), Carpets and Rugs (033), Other Textiles (034), footwear Other than Rubber 
Footwear (035), Wearing Apparel (036), Wood, cork and furniture (037), Paper, Paper Board 
and Paper Products (038), Leather and Leather Products (040), Soaps and Detergents (047), 
Matches (048), cotton Ginning (063). 

3. SMALL SCALE AGRICULTURAL PROCESSING 

Grain Milling (068), rice Husking (069), gur and Khandsari (070), edible Oils (071), Other Food 
Industries (072), Beverages (073), Tobacco (074), cotton Textiles (075), silk and ?artsilk 
Textiles (076), Carpets (077), Other Textiles (078), Shoe Making (079), wood (080), wooden 
Furniture (081), Leather Goods (084). 

4. FARM INPUT MANUFACTURING 

Fertilizer (044), Large Scale Machinery (057), Small Scale Agricultural Machiney (091). 

5. TRANSPORT, STORAGE AND COMMUNICATIONS (FOOD AND FIBER) 

Road Transportation (109), Rail Transportation (110), air Transportation (111), Water 
Transportation (112), Television (113), Radio (114), Telephone, Telegraph and Post (115). 

6. WHOLESALE AND RETAIL TRADE (FOOD AND FIBER) 

Wholesale and retail trade (108) 
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7. 	 TRANSPORT, STORAGE AND COMMUNICATIONS OTHER THAN FOOD AND 
FIBER 

Road Transportation (109), Rail Transportation (110), Air Transportation (I11), Water 
Transportation (112), Television (113), Radio (114), Telephone, Telegraph and Post (115). 

8. 	 WHOLESALE AND RETAIL TRADE OTHER THAN FOOD AND FIBER 

Wholesale and retail trade (108) 

9. 	 LARGE SCALE COMMODITY MANUFACTURING 

Printing and Publishing (039), rubber Footwear (041), Other Rubber Products (042), 
Pharmaceutical and Medicinal Preparations (043), Perfumes and cosmetics (045), Paints and 
Varnishes (046), Other Chemicals (049), Plastic Products (050), Petroleum Products (051), 
Cement (052), Glass and Glass Products (053), Other Non Metallic Mineral Products (054), 
Basic Metals (055), Metal Products (056), Office Equipments (064) Sports Goods (065), Other 
Large Scale Manufacturing Industries (067). 

10. 	SMALL SCALE COMMODITY MANUFACTURING 

Steel Furniture (082), Printing and Publishing (083), rubber Products (085), Chemicals (086), 
Plastic Products (087), Non Metallic Mineral Products (088). Iron and Steel Remolding (089), 
Metal Products (090), sports Goods (095), Other Small-Scale Manufacturing Industries (097). 

11. 	 LARGE SCALE MACHINERY MANUFACTURING 

Other Non-electrical Machinery (058), Electrical Machinery (059), Bicycles (060), auto-
Assembly and Parts (061), ship Building (062), Surgical Instruments (066). 

12. 	SMALL SCALE MACHINERY MANUFACTURING 

Non-electrical Machinery (092), electrical Machinery (093), Transport Equipment (094), surgical 
Instruments (096). 

13. 	MINING AND QUARRYING 

Mining and quarrying (016) 

14. 	CONSTRUCTION 

Low-Cost Residential Buildings (098), Luxurious Residential Buildings (099), Rural Buildings 
(100), Factory Buildings (101), Public Buildings (102), Roads (103), Infrastructures (1(4). 



15. ELECTRICITY AND GAS DISTRIBUTION 

Uecc:ricit','t I0), Gas (107) 

16. BANKING ANl) INSURANCE 

Banking and Insurance (116). 

17. OWNERSHIP OF DWELLINGS 

Ownership of dwellings (105) 

18. PUBLIC ADMINISTRATION AND DEFENCE 

Public Administration and Defence (117) 

19. SERVICES (NOT ELSEWHERE CITED) 

Services not elsewhere cited (118) 

20. HOUSEHOLD 
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Aooendix-Vi
 

NATIONAL INCOME AN'ID PRODUCT ACCOUNTS 
OF PA:.USTAN - 1989-90 

- =
 CZoS, FIXED CAPITAL FOR.ATIO (C;CFI IS PL,'BLC. PZqIVA 

AND GOVERNME-NT SECTORPS BY ECONOMIC ACTVITY 
AT C',,URRENT .,tAR PRICES7.--T 


(Bas.d on ,c- '.,imcJnimcy ationici in 198S-39) 

!9s--9s.i .. n 
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.- - --; .o- .. .
 

:.a5 lO.5 5 2.. 9 . : 3:.. 1 .7 16 .56 6 ":. L;, 2..7. . 3 .7 ;7 
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ADooendix -Vl 

NATIONAL !NCOME AND PRODUCT ACCOUNTS 
OF PAKISTAIN - 1989-90 

CROSS FIXED CAPITAL FORMATION (GFCF) IN PUBLIC. Pr1VATE 

AND GOVERNMENT SECTORS BY ECONOMIC ACTIVITY 

AT CURRENT MAR.ET PRIC-"S 

(Basod on Ne- MuJIodaiocy 3uolp "€z 19S-S9) 

(As ..-illil.) 
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SSE=-TOR ._:5 :.131 :6.733 3i.419 37.3-;0 39.959 "-.:9 .$1.369 o4.16: 75.5S.oss 
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.": 
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Aopendix-VI
 

NATIONAL INCOME AND PRODUCT ACCOUNTS
 

OF PAKISTAN - 1989-90 

GROSS NATIONAL PRODUCT 

AT CURREN'T FACTOR COST OF 1980-31 

(Bmst-d on Ncw .Mei,.-doiogy auorctd in 198-9) 

(rps rFmlion, 

,.,ors 1930-1 l9s -"2 19S,2-S53 193-3" 1914-S 9SI-36 1966-S7 [967-33 19SS-29 19S9-;0 [990-;1 

A7cuitrc 76.399 92.216 99.30 10 ..5r0 121.293 12.S31 135.30S 156.375 18.4.074 196.071 230.3 

N i!orCtoc, 39.625 46.249 .0.147 --. 503 53.797 5A.102 59.199 6-4.93--1 . . 12.053 93..J3 

Minor Crops 

L.-csiocx 

Fian 

13.162 

."0.139 

2.695 

19.313 

:..310 

2.304 

26.740 

3.::: 

:3..10.1.42 
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