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                                                        ABSTRACT

Sri Lanka is a small island economy without much of natural resources. In spite of a troubled domestic environment in recent times, the country has recorded an impressive performance in the areas of Average Life Expectancy, Adult Literacy rates, Infant Mortality Rates and similar indices of development. However, economic growth, sustained employment generation, reasonable price stability, balance in the external sector, and reduction in income inequality have not been adequate enough to propel the economy into the league of Developed Nations. 

The objective of this paper is to study the intersectoral linkages of this economy using Multiplier Analysis to understand its structure by measuring the degree of interconnectedness of its different sectors, since the effectiveness of policy measures is expected to depend on the degree of interconnectedness of an economy.

For this purpose, the Extended Input-Output Methodology combining the Leontief (1941) and Ghosh (1958) Models has been used. 

The results show that the various sectors of the economy are weakly integrated, which is perhaps the reason why the effects of growth and development oriented policies have not percolated down throughout the economy.

The development of strong intersectoral linkages is therefore a necessary prerequisite for the country’s overall economic development.
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                                                           SECTION- I 

                                INTRODUCTION
1.1 HISTORICAL BACKGROUND

The island of Sri Lanka is about 270 miles long and 150 miles wide as the crow flies. It lies like a pendant at the extreme southern tip of India. Small, with mountains in the center where tea plantations are situated and a coast- line fringed with sandy beaches that attract tourists from all over the world, the beautiful island with its luxuriant vegetation and striking scenery has been called the Pearl of the Indian Ocean. The people have been known for their warmth, hospitality and good humor, inviting tourists, travelers, researchers field workers and Buddhist scholars. 

Under British rule, the island enjoyed prosperity owing to its plantation economy that was the envy of most of its Asian neighbors. There was an efficient Education System and an elaborate Transportation system (Tambiah, 1986). But independent Sri Lanka has gradually been outpaced in economic development and modernization by most other Asian countries, although the country’s performance in Education and Health is outstanding. In particular, since independence, the country has been preoccupied with its internal disputes, fuelled by demographic explosion, a spurt of secondary school graduates fit mostly for white-collar jobs , and  a narrow, straight economic base.

In recent times, several occurrences of mass violence have been witnessed in the country, the most destructive ones being in 1956, 1958, 1977,1981 and in 1983. The chronology shows that the chain of ethnic outbursts is very much a twentieth century phenomenon (Tambiah, 1986). There have no doubt been deep rooted continuing sources of ethnic tensions emerging from pre-British times, but none-the-less, we must also pinpoint the critical tensions and pressures at work in the present socio-political and economic environment of this island embroiled in the problems and issues of  economic development, modernization, cultural and populist revivalism, and political Buddhism.  Analysis  of the riots of the 1980’s has led to the discovery of three dislocating circumstances  :  

                     i) unevenness of economic development and pauperization of the lower income                                     

                         groups; 

                     ii)insufficient  space in the political arena for countervailing  opposition groups to           

                         act as democratic checks  and balances;

                    iii)revival and spread of the ideology of  politicized Buddhism and a dangerously       

                         simplified racism.

1.2 WHAT LED TO THIS STUDY 

Since the Second World War, there has been an increasing urge to find ways and means of ushering in rapid Economic Development in the Third World Countries. These nations have followed diverse Economic Policy Regimes in their respective quests for Economic Development. Sri Lanka is one such country, and it has experienced major changes in its economic policy since its independence. There have been marked shifts in its stance,  from a closed-door era  to a liberal regime. None-the-less, the country is still a Developing Nation, like most of its Asian neighbors. In the context of the much-proclaimed importance of economic co-operation in South Asia, it is crucial that we understand how the countries in this region, one among which is Sri Lanka, actually work.  

With regard to policy for economic development in the developing countries , the  debate on Market Orientation, Liberalisation and Globalisation  continues till date, fuelled by a strong Structuralist critique on the appropriateness of the Market Paradigm for these countries. But there seems to be a growing consensus on the existence of complimentarities  between Market Forces and Planned Economic Development.

Whatever be the nature of programmes  evolving from Economic Policies,  their ultimate impact depends on the feasibility of their effects being transmitted  throughout the economy. Policy, when executed, is expected to generate waves or currents throughout the economy such as would stimulate, aid and abet the development process in the desired direction.

The study of the structure of an economy in the Input-Output Framework is useful for assessing the nature of intersectoral linkages in the economy. A well-linked structure is a necessary precondition for the proper transmission of  the effects of economic policy throughout the economy. Measurment of the strength of  linkages across the sectors is helpful for identifying   the key sectors of the economy,  which in turn is useful for assessing the nature of the economy and making economic policy prescriptions.

There have been several theoretical and empirical studies on various aspects of intersectoral linkages developed in the Input-Output framework. On the theoretical plane, Miller & Blair (1985) provide an excellent comprehensive textual discussion on Foundations and Extensions of Input-Output Analysis, which contains among other things, linkage analysis. Hamilton & Jensen (1982)  and  Szyrmer (1985) have developed, summarized and surveyed measures of interconnectedness in Input-Output models. Rasmussen (1957) , Hirschman (1958) and Jones (1976) have been some of the pioneers in the study of linkages across various sectors in an economy.  Chenery & Watanabe (1958) have made a comparative study of  Norway, Italy, USA and Japan. Ghosh, Chakrabarty and Sarkar (1974) have made a comparative study of the production structures of  The Republic of Korea, Taiwan, Malaysia and SriLanka. Other similar studies include those by Santhanam & Patil (1972) and Laumas (1974) who extended the work of Chenery & Watanabe (1958) by including India, Parikh’s (1975)  comparison of the Structure of Cotton Textile Industries in India and USA, Sung’s (1977)  comparative study of Korea and Developed Countries and Torii & Fukasaku’s (1984)  comparative study of the production structures of Korea and Japan. Adamou & Gowdy (1990),  Gray,  Mckean , Sparling and Weber (1979) and Blair & Wyckoff(1989) have calculated various measures of Multipliers in the Input-Output framework in their respective studies to analyse the strength of intersectoral linkages. In recent times, J.M. Gowdi (1992) has made a comparative structural study of  Egypt, Morocco and Zambia, followed by an analysis of structural changes in the USA and Japan.  Matallah & Proops  (1992) have studied the structure of the Algerian Economy. As is evident, very little has been directed empirically towards the individual study of the Sri Lankan Economy. 

This study has been motivated by the desire to explore the nature of the channels or interlinkages  through which the various sectors of the Sri Lankan  Economy actually operate. Thus, an attempt has been made to discover, understand and analyse  “The Structure of the Sri Lankan Economy ” . 

1.3 OBJECTIVES OF THE STUDY

It follows directly that the study of the intersectoral  transactions would help us to identify those sectors which could act as growth centres in the economy. The nature of diversification of the economy is expected to be revealed in detail through intersectoral linkages . This would provide insights into economic policy . The paper is organized as follows:

To begin with, the  Salient Features of the Sri Lankan Economy have been highlighted in the next Section (Section II).  Thereafter, the Structure of the Sri Lankan Economy has been studied using the Extended Input-Output Methodology in Section III, followed by explorations into additional dimensions of interconnectedness in Section IV. The  core area of this  study is contained in these two  sections .  Finally,  the Summary and Conclusions have been presented in  Section V of this study.

With this backdrop, we now turn to the  features of the Sri Lankan Economy  to understand how it has evolved and progressed over time. 

                                                                SECTION -  II 

      MAIN FEATURES OF THE SRI LANKAN ECONOMY                                                                                                                            
During the first decade after independence in 1948, Sri Lanka continued as an open economy with relatively minor trade or exchange rate restrictions and liberal domestic policies. State led Import substituting Industrialisation strategy was initiated from late 1950s, following BOP difficulties and a change of  political leadership .  There were mild liberalisaion attempts during 1968-1970 but the period from 1970 to 1977  saw further direct government intervention in the economy. It was expected that the growth of import substituting industries would reduce the country’s dependence on imports. While consumer goods imports were reduced, there was increased reliance on imports of capital goods and raw materials leading to increased overall import dependence. Moreover, the growth dynamism of the newly established industrial sector was closely determined by performance of the traditional export industries like tea, rubber,  and coconut . From the late 1960s, foreign exchange constraint  turned out to be the main obstacle to industrial expansion. The inefficiency spillover effects of  state owned enterprises were quite substantial, particularly because of the bias towards allocation of scarce foreign exchange to these enterprises which were predominantly engaged in  intermediate good production for private sector end-user  industries. In Sri Lanka therefore, the BOP constraint was operative much before the easy import-substituting opportunities were exhausted. 

General dissatisfaction with stagnant economic growth, deterioration in the provision of social services, rising unemployment, shortages and widespread rationing of consumer goods, together with the opposition to rising political authoritarianism led to a change in the political regime in 1977. In many ways, this year has been a watershed in the history of the country. This was followed by significant trade liberalization, revamping foreign investment approval, new investment incentives, interest rate reforms, opening up of banking sector to foreign banks, limiting public sector participation in the economy and exchange rate realignment.

The impact of these policy reforms was dramatic, with GDP rising  from a pre-reform average of 2.9% p.a. to 6% p.a. between 1978-1983,  but it could not be sustained due to the steep rise in inequalities that it created  and also because political stability collapsed from 1983 onwards. Political instability led to and was reinforced by economic dislocations, as reflected in the average GDP growth rates of  2.6% p.a. between 1984 and 1989, when  a second wave of  liberalization and adjustment packages were experienced, although under pressure from the then existing Bretton Woods institutions. The policy package included an ambitious private investment programme, further rationalization of tariff structure,  dismantling of exchange controls on current account transactions, flexible exchange rate management and  reforms to reduce the  fiscal deficit.  In 1994 the Peoples Alliance , a loose coalition of the  Sri Lanka Freedom Party that ruled the country during the closed economy era and a number of other left-winged parties as well as dissdents from the previously ruling party together formed a new government after 17 years of rule by the United National Party.   The election result was largely a reflection of the growing disenchantment with authoritarian trends in politics, continuing civil war and rampant corruption. The new government has accelerated the liberalization process , particularly in the direction of privatization.  The private sector has been largely responsible for the  recent output growth in manufacturing in recent years. The manufacturing sector has become increasingly export oriented, and is no longer tied to the fortunes of the traditional export industries  to obtain required imported inputs.  The private sector has turned in an impressive performance in terms of output, productivity and employment. Summary information  on the trends observed in the major

 economic indicators is given below.

SELECTED MACROECONOMIC INDICATORS (Source: Central Bank of Sri Lanka, Annual Report, 1999)                                                                                             

Item                     
1980-89
1990-94
   1995
  1996
 1997
  1998
  1999

GDP(real) Growth Rate 
 4.2
 5.3
 5.5
 3.8
 6.3
 4.7
 4.3

GDP deflator


11.8
12.0
 8.4
12.1
 8.6
 8.4
 4.4

GDP(nominal),

Per capita, Sri Lankan rupees
9,608
25,148
36,869
41,940
47,988
54,220
58,323

GDP(nominal), per cap,USD
362
515
719
759
814
839
829

Unemployment

Rate

n.a.

14.4
12.3
11.3
10.5
9.5
8.8

Import coverage of  Gross foreign               assets (months)

   
n.a.
n.a.
6.6
6.0
6.4
5.9
5.3

Import coverage of gross official reserves months).
1.8
3.6
4.7
4.3
4.2
4.0
3.3

Gross Domestic Investment (% of GDP)
26.2
24.1
25.7
24.2
24.4
25.1
27.1

Gross Domestic Savings(% of GDP)
12.9
14.4
15.3
15.3
17.3
19.1
19.8

Foreign Savings(%of GDP)
13.3
10.3
10.4
8.9
7.1
6.0
7.3

BOP Current A/c(% of GDP)
-8.1
-6.3
-6.0
-4.9
-2.6
-1.4
-3.1

Budget, Current A/c(% of GDP)
2.7
-1.6
-2.7
-3.8
-2.2
-2.4
-1.0

Budget, Overall Balance(% of GDP)
-12.4
-9.8
-10.1
-9.4
-7.9
-9.2
-7.5

The growth rate of real GDP has been stagnant over the entire  period from 1980 to 1999, with no trend towards significant changes, although there have been intermittent periods of moderate to fairly rapid growth . Per capita nominal GNP has shown a fair rate of growth, whereas unemployment rate has shown a slow declining trend while remaining high in absolute terms. Debt coverage has not improved significantly, the percentage of Gross Domestic Investment has been fairly stable , the balance being maintained by an increasing  trend in domestic saving rate and a declining trend in the foreign investment rate.  The facts seem to suggest that the economic structure needs to be studied in detail. We now look into the Structure of the Sri Lankan Economy to analyse the degree of   interconnectedness of the economy.

                                                              SECTION - III 

        THE   STRUCTURE OF THE SRI LANKAN ECONOMY
3.1  ANALYTICAL  FRAMEWORK 
In this section, the Economic Structure of Sri Lanka has been explored using Input-Output Methodology. The purpose of this study has been to establish the inter-industry linkages through Multiplier Analysis , using the Input-Output Table of Sri Lanka for 1994. The results of this exercise provide us with a picture of the degree of  integration of the economy. It tells us,  to what extent   would stimuli in various sectors percolate to the rest of the economy.

Such analysis helps in the identification of  the areas which can be developed as key sectors of the economy. This in turn helps to shape definite policy prescriptions for economic development. Moreover, it provides us with a snap-shot picture of the state of economic development and integration in which the economy is.

Input-Output Methodology is a General Equilibrium representation. The basic premise is that all the different sectors are interconnected in a non-hierarchical way. The issue is, however, the degree or strength of the interconnectedness or interdependence of the various sectors. With increasing integration, policy effects are likely to permeate to every nook and corner of the economy.

The extended Input-Output Structure has been used for this purpose. It accommodates both the Demand-driven Model of  Leontief  (1941) and the Supply-driven structure developed by  Ghosh(1958). In fact, it has been recently shown by Dietzenbacher (1997) that the two are self-duals. In our study, both the models have been applied in their open static versions, followed by certain modifications that close the Leontief Model partially.

The Input-Output Structure .

The matrix of inter-industry transactions has been represented by [X]. Vectors x and f  stand for gross output and final demand respectively while  e  is the unit vector. All three are column vectors. Value addition is shown by the row vector  v (.  The Leontief Input-output model is therefore represented as :

1.            x    =    [X]e   +    f.

The Ghoshian model is given by :

2.             x (  =    e ([X]    +    v ( 

Combining the two , The Extended Input-Output structure is obtained as :

X
f
x

   v (
-
v (e

x  (
e (f


Solutions to the two models are :

3.  x  =  (I-A)^-1f   where A is the matrix of Input-Output coefficients

4. x (  =  v ((I-B)^-1 where B is the matrix of supply coefficients.

The measures of interconnectedness are based on the Leontief Inverse matrix (I-A)^-1  and the Ghoshian inverse (I-B)^-1.

DATA  BASE

The Sri Lankan Input-Output  Table for 1994  has been sourced from the Publication of  the Department of  National Planning, Sri Lanka (2000).  The Aggregation Scheme enclosed as Table 1 in the Appendix has been used to generate the Aggregated (40x40) Matrix which has formed the basis of all subsequent analyses.

3.2 MEASURES OF  INTERCONNECTEDNESS 
The Leontief Model is  demand-driven . Here, the exogenous component is the final demand vector f. The Ghosh model considers the value addition vector v’ as exogenous. The two solutions are detailed below ,  staring  with the Leontief Solution :

5.    x      =       a     f     +     a       f        +    …………………..  +    a       f              ;    i=1,…,n

        i                  i1  1            i2     2                                                     in     n                                                                         

where  a     is the  (i,j)-th element of the Leontief Inverse. 

             ij

(A) OUTPUT MULTIPLIERS  (I-A)^-1 e (.  The i-th row sum shows the effect of simultaneous changes in each of the components of the final demand vector on the gross output of the i-th sector.  Therefore row sums are known as the Output Multipliers.  They have also been known as Rasmussen Forward Linkages, but other better measures of forward linkage have been developed later. In our opinion, these are best characterized as Sectoral Sensitivity Indices. The Output Multipliers and corresponding linkage indices computed are shown in columns 1 and 2 respectively of   Table 2 in the Appendix. The linkage indices are explained below.

We have defined and classified the strength of the sectoral output multipliers as follows :

Let the total of the i-th row of the Leontief Inverse Matrix be denoted by  t(i)   , and the total of

all rows be T. The index  of linkage-strength is defined  by the ratio of   t(i)    and  T/ n ,  where

n is the number of sectors in the economy, forty in our study.

Linkage Index                    ≥1…………….   Strong.

0.9 ≤    Linkage Index       < 1  ………………  Medium

0     ≤     Linkage Index      <0.9………………..  Weak.                                         

In other words , if the Linkage Indices are calculated as t(i)/T, then the classification becomes :  

Index                      ≥   0.025 (= 1/40)  ………………. Strong 

(0.9/40 =) 0.0225   ≤   Index         < 0.025……………. Medium

                       0      ≤      Index      < 0.0225………….. Weak         

On the basis of such classification it is observed that out of a total of forty sectors, only eleven show strong output multipliers. These are:  Trade & Other Transport, Banking & Insurance, Rubber,  Chemicals and chemical products, Logging and forestry, Petroleum & coal products, Other services, Hotels & Restaurants, Electricity and Water, Paper Printing & publishing,   and Livestock in descending order.  Most of these sectors are either service providing or primary producing in character. Manufacturing sectors in this category are few. Therefore, simultaneous expansion in each component of final demand affects only eleven sectors significantly. Among these   the Trade & Other Transport sector has shown a remarkable sensitivity with respect to demand stimulus. Sectoral sensitivity of Banking & Insurance, Rubber, Chemical & Chemical Products and Logging & forestry is also notable. 

Three sectors show moderate strength. These are Light Engineering, Other Manufacturing and Tea , in decreasing order.  Although the Tea sector remains one of the main pillars of the economy, the sensitivity of this sector is only medium in strength.  Manufacturing sectors are conspicuous by their inclusion in this category.

Fourteen out of forty  sectors being absorbed into the strongly or moderately sensitive classes, the remaining twenty-six sectors are only weakly sensitive to changes in final demand . That implies sixty-five percent of the economy to be weakly sensitive to final demand conditions in the economy.  The degree of integration seems to be weak. Qualitatively more important is the fact that infrastructural sectors like Road & Rail Transport, Transport Equipment fall into this category. Textiles & Garments sector, although in itself a major contributor to the Sri Lankan Economy, also remains weakly sensitive to changes in final demand. The same observation is relevant about some Primary producing sectors like Coconut Growing, Coconut Fibre & Yarn and Paddy Growing.  Manufacturing sectors like Construction,  Non-metal Products, Rubber Products, Wood Products, Electrical Appliances are expected to be more sensitive in economies where they exist with a more developed structure. Education, Health, Tourism, NGO’s and Other Services also come under this category.

(B) BACKWARD LINKAGE  e ((I-A)^-1.   We now turn to another important measure of interconnectedness,  the Backward Linkage, in the Leontief framework,  before considering  the proper Forward Linkage measure in terms of the Ghoshian Inverse.

The j-th column-sum of the matrix (I-A)^-1 shows the effect of  a  change in the final demand of the j-th sector on  all the sectors of the economy.  It is the Backward-Linkage of the j-th sector with the rest of the economy. For example, if the Tea sector’s  final demand rises, it causes other sectors to increase their gross output because the Tea sector receives inputs from the rest of the economy as well as itself.  Th
e results of this measure are shown in columns 3 and 4 respectively of Table 2 in the Appendix.

The number of sectors that fall into the category of Strong Backward Linkage is  eighteen .

In decreasing order of strength, they are :  Tourism, Wood Products, Tea, Hotels & Restaurants, Rubber,  Livestock, Rubber Products, Leather & Leather Products, NGO-s, Logging &  Forestry, Construction, Food, Coconut Fibre & Yarn, Road & Rail Transport, Beverages, Electrical Appliances,  Other Processed Food and Non-metal Products. Once again, these constitute as small a proportion as forty-five percent of the total number of sectors indicating a not-so-well  level of overall interconnectedness. There is a marked absence of  most of Manufacturing industries from this sector.  Tourism and Hospitality Industries stand out as most strongly linked Sectors as far as backward linkages are concerned,  but their potential is obviously far from being fully realized , given the domestic violence in the country. Tea, Rubber, Coconut, and other food-related sectors in this group point out the continuing legacy of  colonial plantation-based economy, yet to achieve reasonable degree of modernization.

Sectors with Backward linkages of medium strength are eight in number. These are, in decreasing order,  Health Services, Electricity & Water, Chemicals & Chemical Products, Other Manufactures, Non-profit Government institutions, Coconut Growing, Paper Printing & Publishing and Other Agriculture. 

The remaining fourteen sectors or thirty-five  percent of the total number of sectors considered remain in the category of Weak Backward Linkages. They include Banking and insurance, Fishing, Tobacco Manufacture, Petroleum & Coal  , Light Engineering, Textiles & Garments, Other Services, Basic Metals and Rolling, Education Services, Paddy-Growing, Trade & Other Transport, Transport Equipment, Mining & Quarrying and Machinery & Equipment in decreasing order of strength. Fishing is an area which could be developed more, given the unique geographical position of the country. Neither Health Services ( belonging to the Medium-strength category) nor Education in the weak category show significant Backward Linkages with the rest of the economy,  although these facilitating sectors are precisely the areas in which the country has performed well. The efforts of successive governments has also been to strengthen these sectors. This corroborates the claim that simultaneous development in  the degree of market-orientation and in the facilitating sectors is a necessary pre-requisite for Economic Development.

A snap-shot picture of the overall state of interconnectedness using the measures discussed so far is now provided in the following box. The sectors are identified by their respective serial numbers in a scheme of nine-fold classification. 

  CLASSIFICATION BY  SECTORAL SENSITIVITY  & BACKWARD LINKAGE

   Sectoral Sensitivity 

Backward Linkages
   Strong                              
       Medium 
      Weak

Strong
2, 7, 5, 34
1
10, 11, 12, 15, 17, 18, 20, 22, 25, 29, 31, 35, 49

Medium
16, 19, 30
28
3, 8, 37,40

Weak
21, 32, 33, 36
24
4, 6, 9, 13, 14, 23, 26, 27, 38.

If we label as “Key”  sectors , those that show both strong Sensitivity as also strong Backward Linkages, then  the ones qualifying  for this category are :

Sector No.
       Name of the Sector

           2
   Rubber 

           7
   Logging & Forestry

           5     
  Livestock

          34
   Hotels & Restaurants.

The  identification of Rubber, Logging & forestry, Livestock and Hotels & Restaurants as Key  sectors with strong Sectoral Sensitivity (Output Multipliers) and strong Backward  Linkages shows that the economy is predominantly  Traditional in nature,  although it is taking rapid strides towards modernization as indicated in the annual report of  the country’s Central Bank in 1999. 

This result shows the weak level of interconnectedness of the economy,  together with the lack of sufficient scope of  policy induced development. It is a small loosely interconnected economy, as expected from the large number of zero coefficients in the Aggregated Input-output Matrix. One  measure of interconnectedness is given by the Percentage of Non-Zero Coefficients , and has been discussed at the end of this chapter.

 It would not be advisable  to depend  wholly on the Key Sectors identified above for rapid economic growth and development. The persistent focus of economic policy makers on economic modernization as referred to above is therefore obviously a step in the right direction.

Recalling that an alternative measure of Forward Linkage is yet to be applied to our Aggregated Input-Output Matrix, we now turn to the Ghoshian solution and the consequent alternative measure  of forward linkage. The solution of the Ghoshian structure is given by :

6.  x(j)   =  v(1) . b(1j) +  v(2) . b(2j) + ………………….+v(n) . b(nj) ;   j = 1,2,…..,n  ,

     where  b(i,j) is the ij-th  element of the Ghoshian Inverse (I-B)^-1.

(C)  FORWARD  LINKAGE  (I-B)^-1e.  The  i-th row sum of  the Ghoshian Inverse Matrix shows the effect of   increase in allocation of  the i-th sector on all the sectors of the economy, including itself. These  are considered to be better measures of  Forward Linkage. The Linkage Index used is as before, and so is the classification rule for Strong / Medium / Weak Forward Linkage. The results are presented   in  columns 5 and 6 respectively of Table 2 in the Appendix.

Nineteen sectors show strong forward linkages,  and these are, in descending order of linkage strength : Logging & Forestry, Rubber, Banking & Insurance, Paddy Growing, Electricity & Water, Non-metal Products, Trade & Other Transport, Paper Printing & Publishing, Wood Products, Other Manufactures, Chemicals & Chemical Products, Livestock, Petroleum & Coal , Electrical Appliances,  Hotels & Restaurants, Rubber Products, Mining & Quarrying , Light Engineering and Tea. Forty-five Percent of the forty sectors we have considered therefore exhibit strong forward linkages,  presenting a picture not-so-dismal. This category also includes some Manufacturing  industries, although the majority are from the primary producing and service providing sectors.

The next category of sectors with medium strength Forward Linkage is small, as before. The sectors are rather polarized in case of each of the measures that we have considered so far. This seems to be a characteristic feature of  the  economy. The two  sectors in this category are Basic Metals & Rolling and Coconut growing.

In the category of sectors with weak Forward linkages there are the remaining nineteen sectors, The number is equal to that of the sectors in the  category with strong forward linkages.  The positive economist should at this point be happy to note that apparently half the glass is full !

The sectors in this group are : Other Services, Beverages, Machinery & Equipment, Other Processed Food, Coconut Fibre & Yarn, Other Agriculture, Leather and Leather Products, Fishing , Construction, Road & Rail Transport, Textiles & Garments, Food, Transport Equipment, Tobacco Manufacturing,  Health Services, Tourism, Education Services, NGO-s, and Non-profit Government Institutions, in decreasing order of strength.  Our results based on Backward and modified Forward Linkages are shown in the following box.

      SECTORAL CLASSIFICATION BY FORWARD & BACKWARD LINKAGES

    Forward Linkages : 

Backward Linkages
   Strong
   Medium 
   Weak

Strong
1, 2, 5, 7, 15, 18, 22, 25, 34.

10, 11, 12, 17, 20, 29, 31, 35. 39

Medium
16, 19, 28, 30.
3
8, 37, 40.

Weak
4, 9, 21, 24, 32, 33.
23
6, 13, 14, 26, 38, 27, 36

The numbers in the table refer to the  serial numbers of the Aggregated Input-output Matrix.

The “Key” sectors as identified from this table are :

Sector Number :
 Name of the Sector

1
TEA

2
RUBBER

5
LIVESTOCK

7
LOGGING & FORESTRY

15
WOOD PRODUCTS.

18
RUBBER PRODUCTS

22
NON-METAL PRODUCTS

25
ELECTRICAL APPLIANCES

34
HOTELS & RESTAURANTS

Our revised findings include Tea, Wood-Products, Rubber Products, Non-Metal Products and Electric Appliances as additional Key Sectors.  Among these Tea belongs to the Agricultural  and Agro-based Sectors. However, Wood-Products and Rubber Products are also,  broadly speaking, in the nature of Agro-based Manufacturing Industries. These reinforce our earlier observations on the imperative nature of the need for diversification and modernization of the economy.

Thus, our earlier observations are essentially unaltered in character. Six out of the nine “Key”-s are Agricultural  or Agro-based. The Economy is Agriculture-based and predominantly Agriculture-dependant.   Manufacturing Industries do not occupy  any position of eminence in the overall economic structure. Some service sectors are significant contributors to the national output, but there is a marked absence of a well-diversified resilient industrial base.

(D) PERCENTAGE INTERMEDIATE TRANSACTIONS .   A related question is , “What percentage of  output of each of the sectors of the nine categories is used for intermediate transactions”  ? This is answered by using the concept of  Percentage Intermediate Transactions (PIT). The gross output of any sector is either used in intermediate transactions or for final use. The sectoral output used for intermediate transactions, expressed  as a percentage of the total value of  intermediate transactions, is called the sectoral  PIT.

7.  PIT  =  (Value of sectoral output going into intermediate use ) / (Total value of   intermediate  transactions)

PIT(i)     =   Sum of i-th row of [X] / Sum of all rows of [X] 

It shows the total intermediate supply generated from the i-th sector to the entire economy.

PIT(j)     =    Sum of  j-th column of [X] / Sum of all columns of [X]

       This  shows the total intermediate inputs going into the j-th sector from all sectors of 

       the economy. The following box shows the average PIT-s of  the nine categories :                    

 SECTORAL AVERAGE  PERCENTAGE INTERMEDIATE TRANSACTIONS 

         Forward

Backward
Strong
Medium
Weak
Total

Strong
19.6%
n.a.
14.19%
33.79%

Medium
10.06%
1.16%
8.73%
19.95%

Weak
36.14%
1.07%
9.01%
46.22%

Total
65.8%
2.23%
31.93%
100%

The results based on PIT show that sectors with strong backward linkages use roughly one-third of their gross output in intermediate transactions while sectors with strong forward linkages use two-third of their gross output for the same purpose. As a rule of thumb, higher PIT indicates higher degree of intersectoral integration. The results therefore indicate low overall interconnectedness of the different sectors of the economy.

Apart from the above measures of interconnectedness,  a few other summary measures  are discussed below.

8.  Overall PIT   = e’Ax . 100 / e’x. , Where A is the  Leontief Technology Matrix.

Our results show   this figure at 34.05 %, indicating  that on the whole, only thirty-four  percent of total gross output is used for intermediate transactions.

9. The Aggregated Matrix  shows 33.75%  of Non-zero Coefficients. Higher  this figure,  greater is the degree of interconnectedness.

10. The Percentage Mean Direct Intermediate Coefficient is given by e’Ae . 100/n where A is the  Leontief Technology Matrix and n is the number of sectors considered.  As a rule of thumb, this measure is used to discern the average value of the Input Coefficients. In our exercise this result is 38.91%.

11. A variant of the previous measure is  the Percentage Mean Direct & Indirect Intermediate Coefficient, given by e’(I-A)^-1e/n, where the symbols have their previous meanings. For Sri Lanka, this figure turns out to be 1.54 only.

These additional measures given by  relations (8),  (9),  (10)  and (11) above  also  show that the economy requires a greater degree of cohesiveness in terms of  intersectoral  linkages. Unless the results of  these measures improve, desired results of growth and development programmes and policies will scarcely be transmitted throughout the economy.

                                    SECTION - IV 

          SOME OTHER DIMENSIONS OF THE ECONOMY

4.1  EXPLORING WITHIN THE LEONTIEF FRAMEWORK

There are other dimensions of  interconnectedness too. We may want to know about income generation capacity of the various sectors, their import-dependence, as also the dependence of  gross output on various components of final demand like private consumption, government consumption, gross domestic capital formation and exports. These measures have been applied on  the Leontief framework  for Sri Lanka in this exercise. 

A) THE SIMPLE INCOME MULTIPLIER .  It has been defined as w ((I-A)^-1, where the row vector w ( stands for wage coefficients of the different sectors. Since the coefficients of the Leontief Inverse Matrix (I-A)^-1 measure the direct and indirect inputs across the various sectors, pre-multiplication by the row vector of wage coefficients gives the wage income generated in each sector. Table 2 in the Appendix shows these multipliers along column 7. In our calculations, these income multipliers range from a maximum of 0.7363 for the Education Services sector to a minimum of 0.0893 for the Basic Metals & Rolling sector. These multipliers are the inner products of the column vectors of (I-A)^-1 and the row vector of wage income coefficients w ( [= w(1)/x(1)      w(2)/x(2) …………….  W(n)/x(n) ]. We may group the sectors into three different categories on the basis of close inspection. The first category consists of those sectors with relatively high income multipliers, measuring 0.3 and above. Among the thirteen sectors in this category, the only Manufacturing industries are Construction and Transport Equipment. The rest of the sectors in this category are Primary Producing and Agro-based sectors like Paddy-growing, Tea, Rubber, Other Agriculture , Coconut Fibre & Yarn, or service industries like Education Services, Health Services, NGO-s, Non-profit Government Institutions, Road & Rail Transport,  Other Services etc. It is apparent that these sectors are Labour-intensive. 

In the middle-level category we consider sectors with income multipliers less than 0.3 but above 0.2. Here we find other sectors with characteristics similar to those in the first category, in that they are either Primary and Agro-based sectors or from Tertiary in nature. Of the sectors included in this category, only Non-metal products and Mining & Quarrying are manufacturing industries. Finally,  the weak category contains most of  the sectors from the Manufacturing industries. Wage income is therefore mostly generated in the Agro-Based , Primary-Producing and Service sectors of the economy. 

B) MODIFIED INCOME MULTIPLIER .   A modified measure of Income Multiplier is  given by   w ((I-A)^-1 <w>^-1, where <w> is the diagonal matrix of  the wage coefficients. This measure gives the direct and indirect income generation  in each sector for one rupee of  wage input in it, and the results are shown in column 8 of Table 2 in the Appendix. Application of this measure catapults the Food sector to the top with a multiplier value of 10.3135. It is followed by the Tobacco Manufacturing and Tourism sectors with multiplier values of 6.2618 and 5.1440 respectively. Basic Metals & Rolling comes next with a multiplier value of 5.1285. But the positions of service sector industries as a group is now interchanged with that of the Manufacturing sectors as a whole. 

C)  IMPORT INTENSITY MULTIPLIERS .  These  are calculated as   m((I-A)^-1  where the import-intensity vector m’  is given by  [m(1)/x(1)     m(2)/x(2) ………  m(n)/x(n)]. A good number of manufacturing industries are seen to be in the “strong” category, while Primary Producing Sectors and Service Industries are relegated to the “weak” category, as shown in column 9 of Table 2 in the Appendix.

D)  MODIFIED IMPORT INTENSITY MULTIPLIERS .  These multipliers are given by m  ((I-A)^-1<m>^-1, following the same logic as in case of modified wage income multipliers. Results are given in Table 2,  column 10. But the application of this measure reverses the relative positions obtained by applying the simple measure. This striking change in  the relative positions of the sectors both in case of Income Multipliers and Import Intensity Multipliers needs careful attention. The fact that manufacturing industries show higher Income Multipliers when the modified measure is applied is perhaps due to the fact that these industries have small wage coefficients , being capital-intensive in character. Similarly, probably the fact that Primary-producing sectors have relatively low imported input coefficients, causes their multiplier values to be relatively larger when we use the modified measure.  It is our conjecture that the simple measures of Income Multipliers and Import-Intensity Multipliers are more pertinent  in the case of Sri Lanka.

E) DEPENDENCE ON COMPONENTS OF FINAL DEMAND 

The Extended Structure of the Leontief  Framework is shown and explained below :

       X
       h(1)
    h(2)
  h(3)
   h(4)
      x

        v
        -              
       -
       -  
      -
     v′e

      x′
      e′h(1)
e′h(2)
e′h(3)
e′h(4)


The Leontief Open Model  is driven by the Final Demand Vector , denoted by f. However, this column vector is the sum of four different components of final demand, namely - Final Private Consumption, Govt. Consumption, Gross Domestic Capital Formation and Exports, as shown in the Aggregated Input-Output Matrix in Section III above. In the above structure, we have shown these components as h(1), ….,h(4). These different components of final demand have varying effects on the determination of gross output. To find out such effects, Ghosh, Chakraborty and Sarkar (1974) have used a modified measure . The basic premise is that (I-A)^-1 f = (I-A)^-1[ h(1) + h(2) +  h(3) + h(4)], where the vectors h(.) stand for the different components of final  demand in the order mentioned above. Therefore, (I-A)^-1 h(1) gives the vector showing gross outputs produced by  different sectors  to meet only final Consumer demand. Similarly, (I-A)^-1 h(2) gives the vector that consists of sectoral gross outputs required to cater to Govt. Consumption alone, and so forth. Finally,   premultiplying by the inverted diagonal matrix of  total gross output <x>^-1, we get four column vectors, each of  which shows the percentage of  gross output of all sectors generated due to four different components of  final demand. This analysis helps to capture the influence of direct as well as indirect demand on the gross output of  the different sectors.  We now investigate the degree of dependence of the various sectors on the four different components of final demand, namely, Private Consumption, Government Consumption, Gross Domestic Capital Formation and Exports.  The results are shown in columns 11, 12 , 13, and 14 respectively of  Table 2 in the Appendix.

The measure is given by  <x>^-1(I-A)^-1h, where h represents the vector of the component of final demand like Private Consumption, Govt. Consumption etc.

On observation, we can identify three broad categories among the various sectors in respect of their  dependence on private consumption. The index of dependence in the first category ranges between 1 and 0.8 ,  the second category contains indices varying from 0.6 to 0.7  while the last category contains sectors with indices smaller than 0.3.  Analysis of the sectors in the first category reveals that Tourism, Education Services, NGO-s and Non-profit Government Institutions are the most dependent sectors on Private Consumption. Hotels & Restaurants, Health Services, Food, Paddy Growing, Other Processed Food, Road & Rail Transport & Other Agricultural Sectors come next. These are followed by Coconut Growing, Tobacco Manufacture, Fishing, Livestock and Beverages Sectors.  Each of these sectors in the first category are either food-related or  service related. Private Consumption has little stimulatory  impact on Manufacturing Industries. Our previous analysis of the “Key” sectors may be dove-tailed into the measure of dependence we are considering currently. Only two key sectors, namely Livestock and Hotels & Restaurants are strongly dependent on Private Consumption. The Tourism Sector holds out promise of  Consumption-led Growth, but it does not qualify as a Key-sector.

The sectors in the middle and lower order categories with respect to dependence on Private Consumption consist mostly of Manufacturing Industries.

Turning now to dependence on Government Consumption, we see that it acts as a stimulant for only three sectors, namely Other Services, Other Manufactures and Banking & Insurance. The dependence of the Education Services sector on Government Consumption is negligible. 

Gross Domestic Capital Formation affects only about eight sectors of the economy significantly. These are : Construction, Machinery and Equipment, Transport & Equipment, Basic Metals & Rolling,  Non-metal products, Wood Products, Light Engineering and Electrical appliances. But among these sectors, only three belong to the category of Key-sectors. These are Non-metal products, Wood Products and Electrical Appliances.

Coming to the query on Export Dependence, a few sectors consisting mostly of traditional exports  show strong dependence indices. These are  Coconut Fibre & Yarn,  Tea, Textiles and Garments, Rubber, Leather and Leather Products, Mining and Quarrying, Rubber Products and Electrical Appliances. Among these, only the Tea, Rubber and Rubber Products belong to the Key-sectors. 

But it is heartening to note that all of the  sectors with Strong Backward Linkages as also those with strong Forward Linkages can be reached and significantly boosted through some component of final expenditures or the other.     

In general, Private Consumption and  Exports are the Two most important Components of Final Demand. These propel the Demand Driven Input-Output Structure effecting the various Backward Linkages.

F)  CO-EFFICIENT OF VARIATION :

We may use this measure to assess the variability of the multipliers and linkages that we have computed in the Leontief  framework.  In this study, we have computed the CV-s for the columns and rows of the Leontief  Inverse Matrix (I-A)^-1, and denoted these by CV(1)    and CV( 2 ) respectively. A smaller value of CV of a sector indicates greater stability of the linkage provided by that sector. The measures are given by :

                                                     ij                        ij                                    ij

CV (1)  =    [   ( 1 /  (n-1) ) ( {  a    -   (1/n). ( ( a   ) } ^2 ] /   [  (1/n) ( a    ]

                                             i                              i                                     i  

                                                    ij                        ij                                    ij

CV (2)  =    [   ( 1 / (n-1) ) ( {  a    -   (1/n). ( ( a   ) } ^2 ] /   [  (1/n) ( a    ]

                                             j                             j                                    j

The results are shown in columns 15 and 16 respectively of  Table 2 in the Appendix.  It is seen that most of the  earlier identified  Key-Sectors have CV values  above  0.6 , the only exception being the Hotels & Restaurants sector.  The calculated values for many Key Sectors is as high as 0.9  while some exceed even unity, reflecting the high  variability of these linkages.

(G) WEIGHTED OUTPUT MULTIPLIERS 

At the beginning of Section III, we had computed the Simple Output Multipliers in the Leontief framework . There, each element of any row vector of (I-A)^-1 was accorded equal weightage. Instead, we may assign weights according to the relative strength of  final demand of the respective sectors and calculate  Weighted Output Multipliers. These modified multipliers are said to be  “behavioural”  in  contrast with the “technical” nature of the simple output multipliers. The results are presented in column 17 of Table 2 in the Appendix .

4.2 EXTENSION  TO A PARTIALLY CLOSED MODEL :
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In this section  the  Consumption vector has been split into two components following the methodology adopted by Bhowmik & Chakraborty  (1995). 

It has been argued that in a developing economy, the different sectors are not inter-related in the way they are in a developed country and hence the identification of Key Sectors purely in a Technological manner may not be justified. Instead, it may be better to use Multipliers that are “behavioural” in character. Hence, the Non-Durables have been endogenised  to form an additional  vector in the matrix of intermediate transactions and the remaining elements have been treated as exogenous . This generates an Augmented Matrix  is of order (41 x 41). The idea is that Non-Durables are consumed in fixed proportions like the other inputs, whereas the  consumption of  durables  retains its autonomous character.  The Endogenised Vector  of Non-Durables in the Augmented Matrix contains Sector Numbers 1-8, 10-12, 13, 14, 17, 18, and 30-40.  It is expected that this modification would present a better picture of the basic measures of interconnectedness like Output Multipliers and Backward Linkages .

The last column of the Augmented Matrix of intermediate transactions shows the consumption components of the endogenous sectors. The last row includes the net value added by the endogenised sectors. The solution to the model is given by (I-An)^-1(fn) where An represents the Augmented Technical Co-efficient Matrix and (fn) represents the new final demand vector after endogenising  the consumption components of the selected sectors mentioned above.

On the basis of this newly introduced assumption the results of  the Backward Linkage and the Output Multiplier calculations undergo some changes. These are presented below as columns 18 and 19 respectively of  Table 2 in the Appendix. The absolute strengths of the linkages are seen to increase, but there is not much of a qualitative change in the overall character of the sectors that appear to have the strongest of the linkages.

                                      SECTION - V

                  SUMMARY & CONCLUSIONS   

A)  SUMMARY : The foregoing study of  The Structure Of  The Sri Lankan Economy  reveals that :

1. The economy shows Strong Leontief Forward Linkages in the following        sectors :

Trade and Other Transport, Banking & Insurance, Rubber, Chemicals & Chemical     Products, Logging & Forestry, Petroleum & Coal Products, Other Services, Hotels and Restaurants, Electricity & Water, Paper Printing & Publishing and Livestock, in descending order .

2.  Backward Linkages are strong in:

Tourism, Wood Products, Tea, Hotels & Restaurants, Rubber, Livestock, Rubber Products, Leather &Leather Products, NGO-s, Logging & Forestry, Construction, Food, Coconut Fibre & Yarn, Road & Rail Transport, Beverages, Electrical Appliances, Other Processed Food   and Non-Metal Products.

3.  In terms of the Ghoshian Structure, the sectors showing strong Forward     Linkages are:

     Logging & Forestry, Rubber, Banking & Insurance, Paddy-Growing, Electricity &      

 Non-Metal Products, Trade & Other Transport, Paper Printing & Publishing, Wood Products, Other Manufactures, Chemicals & Chemical Products, Livestock, Petroleum & Coal, Electrical appliances, Hotels and Restaurants, Rubber Products, Mining  & Quarrying, Light Engineering and Tea.    

 A Summary of the KEY-SECTORS  identified on the basis of the Extended Input-Output Structure follows.

 KEY SECTOR LINKAGES & THEIR CO-EFFICIENTS OF VARIATION 

              SECTOR  NAME
LEONTIEF

B-INDEX
GHOSH

F-INDEX
LEONTIEF 

F-INDEX
COEFFICIENT  OF        VARIATION





  CV – 1         
     CV -  2

TEA
0.0318
0.0254
0.0239
1.1202
1.4837

RUBBER
0.0301
0.0395
0.0348
1.2364
1.0902

LIVESTOCK
0.0290
0.0295
0.0255
0.9570
1.0690

LOGGING & FORESTRY


0.0282
0.0421
0.0336
1.0787
0.9769

WOOD PRODUCTS
0.0336
0.0315
0.0204
0.7042
0.9574

RUBBER PRODUCTS
0.0290
0.0259
0.0200
0.6242
0.8087

NON-METAL PRODUCTS
0.0252
0.0330
0.0201
0.7011
0.8555

ELECTRICAL APPLIANCES
0.0256
0.0284
0.0215
1.0030
1.1555

HOTELS &  RESTAURANTS
0.0304
0.0277
0.0271
0.5286
0.8555

TOTAL FOR KEY SECTORS                     
0.2629
0.2830

The total figures indicate that on a scale of  0  to 1,  the key sectors account for only about 26% to 28% of total linkage strength. This seems to beget the question   “  How strong is ‘STRONG’  ? ”.  Also, the CV  figures indicate the extent of variability of these sectoral linkage strengths.

The Key Sectors identified are mostly from the Traditional Sectors of the economy, with the exception of  Non-Metal Products and Electrical Appliances. Wood Products and Rubber Products are, strictly speaking , Secondary Producing Sectors, but there is no denying the fact that they are Agro-Based. As for the Hospitality Industry, it can thrive only if  other sectors flourish,  provided that the necessary condition of  political stability, peace and quiet  is met. Evidently therefore, there are no such Key  Sectors which could be depended upon to act as  centres for achieving rapid growth. 

4.  The Income Multipliers calculated show that Wage Income is mostly generated in the Agro-based , Primary Producing and Service Sectors. Education and Health Services show very high income multipliers, supporting their inclusion among the thrust areas identified by the policy-makers of the country. The multiplier from the NGO is also quite high, indicating  the strength of  the social service sector. Rail Transport also shows strong income multiplier. Other sectors in this category are Traditional Sectors like Tea, Paddy Growing, Other Agriculture, Rubber etc.

5.  Import Multipliers are strong mostly in the category of Secondary Manufacturing industries. Traditional and Primary Producing industries are less dependent on imports. This points to the possibility of a Balance of Payments Constraint on development  if  there is an alround effort for industrialization in the country,  unless the export performance is equally strong or better.

6. Analysing the Dependence of the Sectoral Gross Outputs on various Components of Final Demand, we see that Exports are important for the Tea, Rubber, Coconut , Leather & Leather Products and similar Agricultural or Agro-Based Sectors . Income elasticity of demand for such primary exports is not very encouraging. This calls for diversified value-added  product creation  be it  Primary-Product-based or otherwise, to improve export performance of the country. 

A significant trend  is the over-riding importance of Private Consumption  in propelling the economy. Almost all the sectors show greatest dependence on private consumption. Perhaps it supports the efficacy of  judicious market-oriented  policies for achieving  structural changes at the Macro-Level referred to in Section II above.

7. When the Input-Output Structure is Augmented, we find that the Leontief -type Forward and Backward Linkages have improved in strength.  But  our basic conclusion about the qualitative nature of the economy remains unchanged.  The top ten sectors in terms of  linkage strength are once again from the Traditional and Service Sectors . They are mentioned below in decreasing order of importance:

(a) In terms of Forward Linkages : Trade & Other Transport, Food, Other Agriculture, Other Services, Banking & Insurance, Other Processed Food, Paddy Growing, Fishing, Chemicals & Chemical  Products and Textiles & Garments.

(b) In terms of  Backward Linkages : Logging & Forestry, Rubber, Coconut Growing, Tourism,Trade & Other Transport, Education Service, Tea, Other agriculture, Banking & Insurance and Other Services.

8. We have some interesting findings when we look at the Weighted Output Multipliers or Weighted Sectoral Sensitivities calculated with reference to the discussion on Duality between the Leontief  and Ghosh  Model .  A summary of these results follows. 

TOP TEN SECTORS IN TERMS OF WEIGHTED OUTPUT  MULTIPLIERS                                                        

Name of the Sector :  
Rank
Multiplier

Value

Trade & Other  Transport
  1
0.2541

Textiles & Garments
  2
0.1298

Construction
  3
0.1208

Food
  4
0.0991

Other Agriculture
  5
0.0961

Banking & Insurance
  6
0.0714

Other Services
  7
0.0635

Chemicals & Chemical Products
  8
0.0478

Tea
  9
0.0471

Petroleum & Coal Products.
 10
0.0360

 Apart from Agro-based Sectors and Service Sectors,  the presence of the Manufacturing Sectors like Textiles & Garments, Construction, Chemical & Chemical Products and Petroleum & Coal Products among the top ten  indicate that the Sri Lankan Economy  after all may not be as traditional as the previous measures seemed to indicate, although it  is definitely not a highly interconnected, well-diversified and modernized economy.

B) CONCLUSION

Sri Lanka is a  small island economy without much of natural resources. It had a colonial past  wherefrom it has inherited its plantations of Tea, Rubber, Coconut and their likes. These have been the major areas of enterprise and economic activity in the country. The colonial legacy also included a good Transportation System and an efficient Education System (Tambiah, 1986) .

In 1948, the country achieved independence . After that, it has not shown an impressive performance  in terms of the generally used indices of growth and development.

There are several reasons behind this lagging performance. Economic indicators are outward manifestations of more deep-seated social cross-currents and they also influence the various social interweavings at different levels. Sri Lanka has had a particularly disturbed internal socio-political  environment beginning early 1980-s upto the turn of the last century. It is believed that  undercurrents of such disturbances  can be traced back to the pre-independence era.  The assertion of various socio-cultural groups with conflicting interests in their respective bids for self-determination led  to serious domestic disruptions in the country’s otherwise placid  internal environment .

Economic policy-makers recognized the lack of natural resources and stressed on Human Capital formation by focusing on Education Services, Health Services and related sectors. As a result, the country has performed impressively in the areas of  Average Life Expectancy,  Adult Literacy rates, Infant Mortality Rates and similar  indices of development. But these are not by themselves sufficient criteria to ensure economic development. Together with these improvements, the country must also achieve rapid economic growth, sustained employment generation, reasonable price stability,  balance in the external sector, and reduction in income inequality. These traditional indices are as important as those indicating  Human Development or Quality of Life. 

The  two sets of  indicators are complementary to each other.  Institutional factors that facilitate freedom to choose must be coupled with expansion of industries, development of markets, diversification of economic base, modernization,  pro-efficiency reforms with a human face and so on, to ensure that the people experience enhancement of their “capabilities”.

Unfortunately, the second set of necessary features have not grown to their fullest potential in the Sri Lankan Economy, which is why the country still calls itself a Developing Nation.

This study highlights the fact that the major cause behind  such a state of affairs is the low level of intersectoral integration  together with the lack of diversification and modernization , these constraints originating from the structure of the economy itself. Our analysis of  the Structure of the Sri Lankan Economy shows that the economy cannot boast of  a  high degree of  interconnectedness,  or of  a modern  self-sufficient industrial base, and that the areas of relative strength belong mostly to the traditional Agricultural, Agro-Based and Service Sectors.

The low degree of interconnectedness has also stemmed off  the spread of the beneficial effects of  developmental policies across the economy.

For the most part, Private Consumption is the driving force behind the gross outputs of the various sectors while exports of Agro–based Traditional items is another area of  strength in the economy.

Operating within this framework, it becomes imperative for the economy to modernize and develop strong linkages, to improve productivity and to diversify and strengthen the degree of   interconnectedness of various sectors in the economy.

Be it through market-oriented reforms, setting up of a liberalized regime and opening up of the economy as envisaged by the policy makers, or through other economic policies that are less in vogue today, the economy can join the ranks of the  Developed Nations provided it succeeds in developing a more cohesive structure.

That in short is our conclusion from the study of the Structure of the Sri Lankan Economy.

APPENDIX : TABLE 1 
CLASSIFICATION AFTER AGGREGATION
                CLASSIFICATION  BEFORE  AGGREGATION

1.  TEA                                                                          1,2.                TEA GROWING, TEA PROCESSING                                                                                             

2.  RUBBER                                         
                         3,4.                RUBBER GROWING, RUBBER PROCESSING 

3.  COCONUT GROWING                                         
 5.                  COCONUT GROWING   

4.  PADDY GROWING                                                 6.                  PADDY GROWING           

5.  LIVESTOCK  

  7.                 LIVESTOCK



6.  FISHING
     8.                  FISHING

7.  LOGGING & FORESTRY
    9,10               LOGGING, FORESTRY

8.  OTHER AGRICULTURE  
    11.                OTHER AGRICULTURE

9.  MINIMG & QUARRYING                    
    12                 MINING & QUARRYING 

10. FOOD
    13-17            MILLING, DAIRY, BREAD, BAKERY, CONFECTIONERY

11. BE VERAGES
    18-21            BEVERAGES, BOTTLED FRUIT, ALCOHOLIC BEVERAGES, 

                                                                                                            DESSICATED COCONUT       

12. OTHER PROCESSED FOOD                                22.                OTHER PROCESSED FRUIT 

13. TOBACCO MANUFACTURING
    23.                TOBACCO MANUFACTURING

14. TEXTILES & GARMENTS
    24,25            TEXTILES , GARMENTS

15. WOOD PRODUCTS
    26                 WOOD PRODUCTS

16  . PAPER, PRINTING & PUBLISHING

27,28             PAPER & PAPER PRODUCTS, PRINTING & PUBLISHING

17. LEATHER & LEATHER PRODUCTS
   
29                  LEATHER & LEATHER PRODUCTS

18. RUBBER PRODUCTS
 30.                RUBBER PRODUCTS

19. CHEMICALS & CHEMICAL PRODUCTS
    31-35            CHEMICALS & CHEM PRODUCTS, TOILET PREPARATION,


                          TOILET PREPARATION, PHARMACEUTICALS, 


                          FERTILISERS & AGRO CHEMICALS, OILS & FATS    

20. COCONUT FIBER & YARN
 36                 COCONUT FIBER & YARN

21. PETROLEUM & COAL PRODUCTS
 37                 PETROLEUM & COAL PRODUCTS

22. NON-METAL PRODUCTS      
 38-40            STRUCTURAL & CLAY PRODUCTS, CERAMICS, CEMENT             

             PRODUCTS

23. BASIC METALS & ROLLING
 41                 BASIC METALS & ROLLING



24. LIGHT ENGINEERING           
 42.                LIGHT ENGINEERING

25. ELECRTRICAL APPLIANCES
 43                 ELECTRICAL APPLIANCES 

26. TRANSPORT EQUIPMENT
 44                 TRANSPORT EQUIPMENT

27. MACHINERY & EQUIPMENT
 45                 MACHINERY & EQUIPMENT

38. OTHER MANUFACTURED PRODUCTS
 46                 OTHER MANUFACTURED PRODUCTS

29. CONSTRUCTION
 47                 CONSTRUCTION


30. ELECTRICITY & WATER
 48                 ELECTRICITY & WATER

31. ROAD & RAIL TRANSPORT
 49,50            ROAD PASSENGER TRANSPORT, RAILWAY TRANSPORT

32. TRADE & OTHER TRANSPORT
 51                 TRADE & OTHER TRANSPORT

33. BANKING & INSURANCE
 52,53            BANKING, INSURANCE

34. HOTELS & RESTAURANTS
 56                 HOTELS, RESTAURANTS

35. TOURISM
 57                 TOURISM

36. OTHER SERVICES
 54,55,}         OWNERSHIP & DWELLINGS, COMMUNICATION, OTHER



 58,61 }         SERVICES,  GOVT. ADMIN & DEFENCE                   

37. HEALTH SERVICES
 59                 HEALTH SERVICES

38. EDUCATION SERVICES
 60                 EDUCATIONAL SERVICES

39. NGO
 62                 NGO 

40. NON-PROFIT GOVT. INSTITUTIONS                63                 NON-PROFIT GOVT. INSTITUTIONS.   
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COL1.      COL2.      COL3.    COL.4    COL5.    COL 6.  COL7.      COL8.     COL.9      COL.10

                                                                                  OUTPUT MULT.   BACK-   LINKS.     FORW-LINK.       INCOME -MULT.    IMPORT-MULT

1.  TEA                                                                      1. 5041    0.0239    1.9994     0.0318     1.4982     0.0254      0.4091    1.8827     0.1147     4.0647

2.  RUBBER                                                              2.1871    0.0348      1.8910    0.0301      2.3273    0.0395      0.3696    1.8469     0.0810     4.4563

3.  COCONUT GROWING                                      1.3735     0.0219     1.4497     0.0231    1.3776     0.0234      0.2347    1.6888     0.0607     2.0012    

4.  PADDY GROWING                                           1.3890     0.0221      1.2487    0.0199     2.0975     0.0356      0.6274   1.0922     1.1270     1.5856          

5.  LIVESTOCK                                                       1.6031    0.0255       1.8210    0.0290    1.7385      0.0295      0.2517    1.9164    0.0297     1.8476    

6.  FISHING                                                             1.1357     0.0181      1.3762    0.0219     1.0961     0.0186      0.2446    1.3491    0.1480     1.7786      

7.  LOGGING & FORESTRY                                 2.1146     0.0336      1.7752    0.0282     2.4826     0.4281     0.1214     4.6669    0.0278       -                                   

8.  OTHER AGRICULTURE                                  1.3582     0.0216      1.4175    0.0226     1.1206     0.0190     0.4056     1.2413     0.0794     2.1846 

9.  MINIMG & QUARRYING                                1.2516     0.0199      1.1896    0.0189     1.5268     0.0259     0.2050     1.2290     0.0223     3.7174   

10. FOOD                                                                 1.1306    0.0180       1.7576   0.0280     1.0471      0.0178    0.2821     10.3135   0.1768     1.7027    

11. BE VERAGES                                                    1.2067    0.0192      1.6499    0.0262      1.2473    0.0212     0.1754      0.2070    0.0868     2.3410   

12. OTHER PROCESSED FOOD                           1.3093     0.0208      1.5870    0.0252     1.2238     0.0208     0.1763      3.7638    0.2520    1.2124

13. TOBACCO MANUFACTURING                     1.0110     0.0161     1.3558    0.0216     1.0088     0.0171     0.1001      6.2618    0.1132    1.1737  

14. TEXTILES & GARMENTS                              1.1907     0.0189     1.3146     0.0209     1.0731     0.0182     0.1626     1.5771     0.4661    1.0933

15. WOOD PRODUCTS                                          1.2828     0.0204     2.1123    0.0336     1.8565     0.0315     0.2023      2.4747     0.1296    2.0606

16. PAPER, PRINTING & PUBLISHING              1.6217    0.0258      1.4380      0.0229    1.9089      0.0324   0.0989      3.3003     0.6675    1.1723 

17. LEATHER & LEATHER PRODUCTS             1.0887     0.0173    1.7878      0.0284    1.1090     0.0188     0.1792     3.5330     0.3049     1.5008  

18. RUBBER PRODUCTS                                      1.2543     0.0200     1.8203     0.0290     1.5272     0.0259    0.2925     2.1340      0.1620    1.6705    

19. CHEMICALS & CHEMICAL PRODUCTS     2.1231     0.0338     1.5194    0.0242      1.8379     0.0312    0.1605     2.3959      0.2928    1.1649

20. COCONUT FIBER & YARN                            1.1693    0.0186      1.7226    0.0274      1.2042     0.0204    0.3006     1.7819     0.0550     7.7418    

21. PETROLEUM & COAL PRODUCTS              1.9162    0.0305     1.3256     0.0211     1.7379     0.0295     0.0991     3.4471     0.5870     1.0434       

22. NON-METAL PRODUCTS                              1.2613    0.0201      1.5839    0.0252      1.9458    0.0330      0.2099    1.9395      0.1434    1.6274               

23. BASIC METALS & ROLLING                        1.1446     0.0182     1.3126     0.0209     1.4681     0.0249     0.0893     5.1285     0.6840     1.0230                  

24. LIGHT ENGINEERING                                   1.5412      0.0245     1.3250     0.0211     1.4986     0.0254     0.1186     2.5611     0.5483    1.0392    

25. ELECTRICAL APPLIANCES                          1.3507     0.0215     1.6087     0.0256     1.6755     0.0284     0.1238     3.4533     0.2371    1.3896 

26. TRANSPORT EQUIPMENT                            1.0100     0.0161     1.2422     0.0198     1.0174     0.0173     0.3515     1.1696     0.1499     1.1301  

27. MACHINERY & EQUIPMENT                       1.1605     0.0185     1.1560     0.0184     1.2365      0.0210     0.1009    1. 5147    0.6259     1.0189  

28. OTHER MANUFACTURED PRODUCTS      1.5271     0.0243     1.5190     0.0242     1.8438     0.0313     0.1159     3.6542     0.5620    1.1823

29. CONSTRUCTION                                             1.2817     0.0204     1.7676     0.0281     1.0821     0.0184     0.3650    1.3466     0.1852     2.6862  

30. ELECTRICITY & WATER                               1.6301     0.0259     1.5436      0.0246     2.0021     0.0340   0.1941     1.7148     0.2262     1.8257  

31. ROAD & RAIL TRANSPORT                          1.0427    0.0166     1.6884     0.0269     1.0743     0.0182     0.3762     1.2628     0.3086     2.9504

32. TRADE & OTHER TRANSPORT                    8.2794      0.1317     1.2431     0.0198     1.9209     0.0326   0.2950     1.1839     0.0482     2.6435

33. BANKING & INSURANCE                             2.9629     0.0471     1.4056     0.0224     2.2548     0.0382     0.2758     1.3816     0.0368     4.6115 

34. HOTELS & RESTAURANTS                           1.7003     0.0271     1.9081     0.0304     1.6341     0.0277     0.2559     3.1372     0.1149   3 3.1808 

35. TOURISM                                                         1.0000     0.0159     2.5571     0.0407     1.0000      0.0170    0.2881     5.1440     0.0891      - 

36. OTHER SERVICES                                          1.7424     0.0277     1.3130     0.0209     1.2540     0.0213     0.4368     1.1198     0.0896     2.5935 

37. HEALTH SERVICES                                        1.0017     0.0159     1.5488     0.0246     1.0062     0.0171     0.6195     1.1330     0.1000    42.9487

38. EDUCATION SERVICES                                 1.0000    0.0159     1.2972     0.0206     1.0000     0.0170     0.7363     1.0949     0.0498     8.7048

39. NGO                                                                    1.0000    0.015       1.7818     0.0283     1.0000     0.0170     0.4040      1.6083    0.2231     4.5149

40. NON-PROFIT GOVT. INSTITUTIONS          1.0000     0.0159     1.4973     0.0238     1.0000     0.0170     0.5523     1.1104     0.2153     3.8338   
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COL11.   COL12.   COL13.      COL.14      COL15.    COL16.    COL17.        COL18.     COL1.9   

                                                                                PVTCON GOVCON  GDCF        EXPORT    CV1       CV2         WOMUL”   ACOL*     AROW+  

1.  TEA                                                                      0.1707       0.0003     0.0002      0.8526        1.1202     1.4837      0.0471          8.6566      2.6164   

2.  RUBBER                                                             0.1653       0.0152     0.0531       0.7421        1.2364     1.0902     0.0138          9.1394      2.4797            

3.  COCONUT GROWING                                     0.8987       0.0064       0.0051     0.0700         0.7512     0.7547     0.0187          8.9884      3.6858       

4.  PADDY GROWING                                          0.9957       0.0096       0.0000     0.0116          0.8825     0.8484     0.0297         8.0613       5.5101  

5.  LIVESTOCK                                                      0.8644        0.0110      0.0002     0.0490         0.9570     1.0690      0.0199         7.3987      4.0036                     

6.  FISHING
0.8705        0.0228        0.0000    0.1067         0.8134     0.9755     0.0323         8.0736       5.1192    

7.  LOGGING & FORESTRY
0.6203        0.0321        0.2753     0.1156         1.0787    0.9769     0.0183         9.7106       3.4594 

8.  OTHER AGRICULTURE
0.9440        0.0050        0.0001     0.0582        0.7717     0.7853     0.0961         8.4742     13.9583 

9.  MINIMG & QUARRYING
0.0482       0.0102         0.2987     0.6297        0.8795     0.8331     0.0273          2.0616      1.4064

10. FOOD
0.9958       0.0096         0.0000     0.0115         0.6543     0.9239    0.0991          8.1827    14.9001   

11. BE VERAGES
0.8036       0.0025         0.0066     0.1401        0.6523      0.8484     0.0264         6.8307     4.0581   

12. OTHER PROCESSED FOOD
0.9677       0.0038         0.0003     0.0831         0.6631     0.7846     0.0331         7.1345     5.7425 

13. TOBACCO MANUFACTURING
0.8870       0.0000         0. 0000    0.1127          0.7710    0.9886      0.0219        4.7932      3.6907    

14. TEXTILES & GARMENTS
0.2091       0.0081         0.0017     0.7894          0.8414    0.9116      0.1298        5.48323   5.0592      

15. WOOD PRODUCTS
0.2424      0.0711          0.5594      0.1323        0.7042     0.9574     0.0171         6.6044      1.3847 

16  . PAPER, PRINTING & PUBLISHING
0.6408      0.0560          0.0746     0.1876         0.9122     0.7798     0.0172        3.0802      2.2230  

17. LEATHER & LEATHER PRODUCTS
0.2495      0.0005          0.0016      0.6367        0.6841     1.0727    0.0081          6.7317      1.3672        

18. RUBBER  PRODUCTS
0.2771      0.0256          0.0749     0.5902         0.6242     8.8087     0.0138         7.7366     1.7959

19. CHEMICALS & CHEMICAL PRODUCTS   0.6835       0.0128         0.0477      0.1640       0.7843     0.5503       0.0478        3.8566     5.0851  

20. COCONUT FIBER & YARN
0.0060       0.0007        0.0128      1.0012        0..8222    1.1596      0.0029         4.5287     1.1718      

21. PETROLEUM & COAL PRODUCTS
0.6457       0.0570        0.0633      0.2224         0.8130     0.5569      0.0360        3.0888     3.6544       

22. NON-METAL PRODUCTS                             0.0618       0.0230        0.7743     0.1177          0.7011     0.8555      0.0238       3.7824     1.4565        

23. BASIC METALS & ROLLING
0.0382      0.0131        0.8404      0.0635         0.7975      0.8705      0.0170      3.1563      1.2184

24. LIGHT ENGINEERING
0.2919      0.0719         0.5267      0.1023        0.7918     0.6453      0.0270       3.1523      2.3935 

25. ELECRTRICAL APPLIANCES
0.1258      0.0320         0.3638      0.5204        1.0030     1.1555      0.0131        3.6164     1.5123  

26. TRANSPORT EQUIPMENT
0.0766      0.0282         0.8503      0.0413         0.8148   0.9897       0.0249        2.4989     1.0513  

27. MACHINERY & EQUIPMENT
0.0583     0.0103         0.8985      0.0310         0.8707     0.8579      0.0211        2.2039     1.3512

28. OTHER MANUFACTURED PRODUCTS     0.4252     0.1033          0.1961      0.2578
0.6832     0.6607     0.0216        3.5193     2.3260  

29. CONSTRUCTION
0.0329      0.0253         0.9326      0.0085         0.5740     0.7761     0.1208        3.2286      1.9209

30. ELECTRICITY & WATER
0.6104      0.0854         0.1279      0.1704         0.7140     0.6282      0.0189       7.0226      3.3811 

31. ROAD & RAIL TRANSPORT
0.9571      0.0315         0.0044     0.0063          0.6226    0.9596      0.0198        6.2903      3.7377  

32. TRADE & OTHER TRANSPORT
0.6157      0.0219         0.0987     0.2303          0.9012     0.1271      0.2541        8.8219   29.1771

33. BANKING & INSURANCE
0.6193      0.1334         0.1035     0.1335         1.2340      0.5730     0.0714        8.3682    10.1038

34. HOTELS & RESTAURANTS
0.9995       0.0000        0.0001      0.0003         0.5286     0.8555     0.0178        7.9330      4.1614         

35. TOURISM
1.0000      0.0000          0 .0000   0.0000         0.5814      1.0000    0.0161         8.9266      3.2226   


36. OTHER SERVICES
0.6084      0.3493         0.0186     0.02125        0.7715     0.6053    0.0635         8.2070     10.1080 

37. HEALTH SERVICES
0.9966      0.0000         0. 0000    0.0035         0.6763      0.9982      0.0127       7.5180      2.7550

38. EDUCATION SERVICES
1.0000      0.0000          0 .0000   0.0000         0.7710      1.0000      0.0121      8.7548      2.6697

39. NGO
1.0000      0.0000          0 .0000   0.0000         0.5821     1.0000      0.0006        6.8281      1.0833

40. NON-PROFIT GOVT. INSTITUTIONS
1.0000      0 .0000          0 .0000   0.0000         0.6709      1.0000    0.0036        7.1157      1.5012
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