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I. The purpose of this paper is to examine sectoral interdependence ahd hence to
identify the key sectors in the economy of Uttar Pradesh. Such study, on the one hand,
will help in understanding the structure of the state cconomy and on the other hand,
it’s findings will be useful in development planning for the state economy.

The sectoral interdependence will be estimated through the interindustry linkages
with respect to different goals of the state econmomy, such as the expansion of output,
increase in income, equity and employment generation. Based on the estimates of those
linkages, the relative importance of the sectors can be identified and thus priorities
for their development can be ascertained.

II, The Methodology and Data-base of the Study !

The type of study we propose to do here is conventionally done in Input-Output
(I-0) frame-work. Rasmussan (1952) and Hirschman (1958) suggested the technique to
‘compute interindustrial linkages. This technique with some modifications is being follc=
wed by us in the paper. The technique has been widely followed in India (Ref. to
Hazari (1970), Kashyap (1979), Alagh et al. (1980) and Srivastav (1985) and abroad
(Ref. to Karunaratne (1976), Bulmer (1978), Beyers (1976), Augustinovics (1972), Rao-
Harmtson (1979), Diamond (1974), Hewings (1974) Laumas (1975, 1976, May ’76)
to study the intersectoral linkages within different economies, Briefly, this technique
may be summarised as follow : Let the standard open static Leontief Input-Output model
be expressed as

-1
X=[I-A) F, % gesn & Leacially

Where X =output vector for n sectors of the state economy, F=the corresponding
Final demand vector. I=the (nxn) identiry matrix and A=the (nx p) matrix of inputs
output coefficients (i. . the technology matrix),

From relation (1), since we have

: a1
D.X=D, (I-A] F, AT e e

where D=diagonal matrix of coefficients for a particular characteristic ; its ith
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diagona element Dy being the ratio of the cheracteristic per unit output for the ith
sector, we get,

-1
Z=D [I-A] (3)
=the linkage matrix for the characteristic: its element Z,; being the amouvrt cf
the characteristic generated by ith sector for a unit increase in the final demand

of jth sector.

In the present paper, the ccefficient matrix D is denoted by 1, V, V, and L res-
pectively for the characteristic of (i) output, (ii) income (or total value-added), (iii) equity
(here, standing for the share of total value-added generated that gces to the poorest
third of people, belonging to the bottom income class) and (iv) labour (or employment).
The corresponding linkage matrix Z is denoted respectively by R, Y, E and N. Next
following what Rasmussan (1952) defined from the matrix R, we have computed analo-
glcally from any linkage matrix Z=R, Y, E or N, the two indices, called (i) the index of
backward linkages W; and (ii) the index of forward linkages v; for a ;th sector, which
have the following formulations. ;

=03 %),
with the critical value w=l1,
and u,-=(ni£lzn)/(f }13 Z”‘), R R s L )

with the critical value =1,

Clearly w; is proportional to the total amount of the characterictic generated by
all sectors for a unit increase in the final demand of jth sector. whereas u; is propor-
tional to the total amouni of the characteristic in sectorj for a unit increase in final
demand in each of all sectors. Here the value of w;>1 is taken to indicate high back-
ward linkage in the sense that thissector generates above average level of response in
other sectors, while the value of v;>>1 indicates high forward linkage in the sense that
this sector displays above average level of dependency on other sectors.

The major source of data for this study is the Input-Cutput table prepared by the
State Planning Institute (1975), Lucknow. The inter-sectoral flows for 197C=71 are
expressed in Rupees thousand at 1970-71 producers prices in this table, The
labour coefficients used were are those computed by Srivastava and Lal (1978) for
the sixty four sectors of the state economy, The data on the share of sectoral value
added in the bottom income class for the state could only be established by granting
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the all-India distribution as valid for the state. The sectoral value added have been
distributed among the bottom incoms class in the same proPortion as in the case study
for Indian economy done by Sinha et al, (1980). A list of sixty four sectors with their
code numbers is given in the appendix (see column 1, table 1).

III. Discussion of Empirical Result !

The estimates of forward linkage index u; and backward linkage index w; for
output, income, equity, and employment have been tabulated separately for 64 sectors
of the state economy in table (1) of the Appendix. The ranks of the sectors have also
been recorded in the same table in respect of each of these eight linkage indices. The
analysis is aimed here at identifying the key sectors that needed more emphasis in future
in order to satisfy the different policy objectives, like the improved generations of output,
income, equity or employment. Clearly for fulfilment of any individual objective, the key
sectors are those which have pronounced values of U; and w; or their average, much
above, pay, unity. So, in table (2) of the Appendix, we have recorded only the key
sectors (in code numbers) showing high values (u;>1, w;>1) of forward and backward
linkages and their average (or total), The relative positions of key sectors can also be
identified for each policy objective from the data on ranks given in the table.

One can now easily identify the key sectors that could be given priorities in future
planning measures for fulfilment of any individual policy objective, say output maximis-
ation, or incom: maximisation, or equity maximisation, or employment maximisation.
But the task of identifying the priority sectors for fulfilment of multiple objectives Is very
difficult. This can be observed from the appendix table (2) that there exist hardly any
sector in the state economy which shows high backward and forward linkages for all the
four policy objectives. This reflects a certain degree of incompatibility between the
objectives, On the basis of ranking orders for linkage indices, backward, forward and .
total, corresponding rank correlation coefficients have been computed to examine the
areas of conflict and compatability among the various plan objectives (See table 1).

TABLE 1 Rank Coorelations Of Linkage-Indices—U. P. S 64 x 64 model

Linkages Backward Linkages based on  Foward Linkage based on  Total Linkage Based on _

X Y B N 2 Y E N b Y E N .
1 2 3 4 5 6 7 8 9 10 11 12 .33y
L X - 100 1.00 1.00
9, Y 005 . 10D 055 1.00 0.04 1.00
4S50 U008 84 - F1.00 033 026 1.00 021 054 1.00
4 N

003 044 040 100 046 059 029 100 015 064 043 1.00

From the values of rank correlation coefficients of the corfelation matrices,
particularly those shown for backward and total linkages in table 1, we can infer that
there is a low degree of correspondance between output miximization and other policy
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variants, whereas higher degree of correspondance among the income, equity ard
employment maximization policies. So, it can be suggested that any industrialization
strategy based on output inducement impacts, like output maximization (Hirschman
strategy) will not fulfil the other policy objectives like income, employment and equity
maximization, whereas income maximization policy has some positive impact on employ-
ment and equity objectives.

The coexistence of multi-objectives simultaneously and the conflicts among the
key sectors for various plan objectives can best be demonstrated by using interlocking
Venn diagrams. Priority sectors have been rearranged in the inter-locked Venn diagrams
for each policy objective. Three plan objectives, out of four are taken at a time for
convemience. The over-lapping areas show the compatability of differeut objectives.
The most noticeable is the absence of sectors lying in areca of maximum convergence
(shaded areas in the}Figures I, 2 & 3) suggesting a serious intersectoral policy conflicts.

First Venn diagram (Fig, 1) represents the situation where income-output-cquity
maximization plan objectives are taken at a time. It is found that services (62) and
Cotton-Textiles (40), Oils (22) and Miscellaneous Chemicals (55) satisfy the equity and
output plan objectives. Further, Pulses (27), Fruit-Vegetable and Spices (36), Animal
Husbandry (37) and Cotton Textiles (40) are the sectors which satisfy the equity and
income plan objectives simultaneously. Out of these, cotton textile sector is common
in all the alternatives. Hence, this sector fulfil all the three equity-income-output maxi
mization plan objectives at a time. The second Venn diagram (Fig. 2) demonstrates
income-employment-equity plan objectives at a time. Agricultural sectors (sector Nos—
28, 29, 30, 31, 32 and 35), Forestry (39) and Services (62) are fulfilling the income,
employment plan objectives. On the other hand, Animal-Husbandry (37) and Fruit-
Vegetable and Spices are the sectors which satisfy the income-equity plan objectives.
However, cereals (26) sector fulfil equity and employment policy objectives at a time.
In this Venn diagram Pulses (27) and Cotton textile (40) sectors fulfil all the three plan
objectives simultaneously.

Fig. 3 demonstrates the employment-equity-output plan objectives at a time,
in which Services (62) and Wrapping, packing and Filling materials (64) and Cotton
Textiles (40). satisfy the employment and output plan objectives, whereas, cereals (26),
Pulses (27) and cotton textiles (40) sectors fulfil the employment-equity plan objectives.
Likewise, cotton textiles (40), oils (22) and Miscellaneous Chemicals (55) satisfy
the equity and output maximization plan objectives. However, it is interesting to note
that cotton textiles sector (40) lies in Fig. 3 in the shaded area of maximum
convergence, which satisfy all the three plan objectives at a time. Hence, the
cotten textile sector is a very crucial sector for U. P’s economy which satisfy, by and
large, all the four plan. objectives viz.-output, income, equity and employment maximi-
zation simultancously. (see-shaded are in Fig. 1. 2 & 3).
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IV. Summary and Conclusion :

The Leontief open I-O model hae been used to compute sectoral backward,
forward and total linkages in U. p. ‘s economy. On the basis of such linkage, indices the
key sectors have been identified corresponding to different plan objectives like income,
output, equity and employment maximization for the state economy, It is found that
Metal Products, Iron & Steel, Non-ferrous Metals, Oils, Cotton Textiles, Miscellancous
Chemicals and Services are the key sectors for output maximization. Whereas, Agricul-
tural products, Leather & Leather Products, Cotton textile, Transport and Services
sectors are the key sectors from the income generation point of view. Further, cereals,
Cotton textiles, Miscellaneous Chemicals, Animal Husbandry, Gur & Khandsari, Oils,
Pofses and Fruit—Vegetable and Spices are the sectors which are important from the
point of view of equity maximization. The sectors which are maximizing the employment
generation capacity in the state economy are Wooden Products, Agricultural Products
and Fextiles and Services.

The choice of key sectors is not that simple in the case of multiobjective planning
strategy. A certain degree of incomp tibility between the objectives réflected from the

VENN DIAGRAM ANALYSIS OF THE SECTORS OF THE STATE ECONOMY ¢

A = Priority sectors which
maximize outpul level
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rank correlation analysis. It is found that there exists a low degree of correspondance
bétween output maximization and other policy variants, whereas high degree of corres=
pondence among the income, equity and employment maximization policies. The
coexistence of multiobjectives simultaneously and conflicts among the key sectors for
various plan objectives on the basis of Venn diagram analysis suggested that pulses sector 3
of the state economy is quite important which shows higher income, equity and employ-
ment linkages at a time. Similarly, Cotton textile sector satisfies all the four plan
objectives viz.,, output, income, equity and employment maximization simultaneously,
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Sectoral Interdependence and Identification of Key Sectors in Uttar Pradesh Economy

Linkage Analysis of U. P, § Economy : 1970—71

Table 2 :

Equity Linkages

Employment Linkage

Sl. Linkage Output Linkage Income Linkage
No. effect (Z) (Y) (E) (N)
1 2 3 4 5 6
1.  High 5(20), 6(04), 7( 9). 57(14), 59(22), 60.17), 20(8), 22(5), 9(16), 11(15), 12(14),
Forward  9(15), 22( 8), 26(17), 62( 9), 6(16), 9(18), 26(1), 27(7), 26( 6), 27(10), 28( 4),
Linkages 28(19), 29( 3),30( 7),  10(10), 27( 1), 28( 7), 35(9). 36(6), 29( 5),30( 3), 31( 7),
35(14), 37(11), 39( 5).  29( 1), 30( 3), 31(13), 37(3), 40(4), 32(12), 40(17), 42( 9),
40(18), 43(16), 55( 1),  32(20), 33(19), 34( 8), 55(2), 43(13), 62( 8), 64(11),
56( 2), 57( 6), 62(12),  35( 5), 36(12), 37( 4), 39( 1), 35( 2),
63(13), 64(10), 38(21), 39( 2), 40( 6),
56(15),
2. High 1(24), 2(11), 4(13),  4(23), 10( 2), 12(21), 10(18), 14( 6), 10(24), 11(19), 12(10),
Backward 5(31), 6(23), 7(15), 14( 4), 19(16), 20(18), 16( 2), 18(14), 13(26), 16( 9). 17(14),
Linkages 10(16), 14( 4), 15( 5),  21( 6), 22(10). 27(15), 20(13), 21(10), 18(23), 19(16), 20( 8),

High
Backward

16( 6), 17(28), 18(19),
19(22), 20(12), 21( 1),
22( 9), 40( 8), 41(26),
42(16), 45( 3), 47(10),
48(29), 50( 7), 52(14),
53(18), 54( 2), 55(27),
61(30), 62(20), 64(25),

& forward 5, 6, 7, 22. 40,

Linkages.

55, 62, 64,

28(24), 29( 5), 30(13),
31( 8), 32(14), 33( 9),
34( 7), 3517, 36(12),
37( 3). 38(27), 39(11),
40( 1), 91(22), 44(36),
45(29), 50(28), 54(30),
59(25), 60(20), 62(19),
10, 27, 28, 29, 30,

31, 32, 33, 34, 35,

36, 37, 38, 39, 40,

59, 60, 62.

22(16), 26( 1),
27( 9),36( 7),
37( 3), 40( 4),
41( 8), 43(17),
50(11), 53(12),
54(15), 55( 5),

20, 22, 26,
21, 36, 31,
40, 55.

21(28), 22(20), 25(25),
26( 4), 21(15), 28( 3),
29(17), 30( 7), 31( 2),
32(11), 35( 1), 37Q27);
39( 6), 40(13), 42( 5),
43(22), 47(18), 62(12).
64(21),

11, 12, 26, 27, 28, 29,
30, 31, 32, 40, 42, 43,
62, 64, 39, 35

Note—Numbers in Parenthesis indicate ranks, and free Numbers relate to the sector
codes as in appendix table (1).
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