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PREFACE:

Most modern economics textbooks dealing with planning models
dedicate a number of pages to the input-output model for
planning. The input-output framework provides the user, in this
case the planner, with a comprehensive tool for an overall view
of the workings of an economy. Many LDCs construct some forms of
input-output tables as a statistical exercise, unfortunately,
that seems, in most cases, an end in itself. Extensive use of
input-output tables is not a common occurrence in LDCs.

This paper is basically an exercise in input-output
applications, using data from the 1980 input-output tables for
Zambia. The paper is divided into four chapters: The first
chapter is an introductory one, and looks at the overall economic
performance of Zambia for the past decade. Also looked at in
this chapter is the method of construction of the Zambian input-
output tables, the data sources, and disaggregation criteria.
Chapter 2 looks at the theoretical background to input-output
analysis. In this section, a number of basic identities and
mathematical relationships are looked at and outlined. In this
same chapter, the input-output tables for Zambia are looked at
in more detail, the emphasis being mainly how the tables for 1980
were updated to 1987 by using the RAS method developed by Richard
A. Stone and his associates. The third chapter then goes on to
establish certain input-output relations and solutions based on
targets derived from the 1987 annual plan for Zambia. A number
of issues are tackled in relation to these targets, notably
employment generation, income generation, production increases
required, increases in the rate of inflation, forward and
backward linkages etc. This section also introduces the rank
correlation method in the selection of ‘'key' sectors of the
economy that the government should ideally be concentrating on.
The last chapter then looks at the actual selection of ‘key’
sectors. This chapter also looks at the general problems in the
use of input-output analysis, and how these problems were solved
in the Zambian case. Problems such as questionnaire design and
secondary production of industries are looked up here.

I would like to take this opportunity to thank first and
foremost, and very sincerely, my companion and friend, Miss Grace
Nijbroek for having accorded me the opportunity and encouragement
to undertake this exercise. Without her, nothing would have been
possible. I would also like to thank Mr. Jorge Victor Alarcon-
Rivero for his invaluable help in this work. Thanks are also due
to my second supervisor Dr. Fritz Haanappel and the ISS community
in general for having made working there very pleasant- though
sometimes rough!

OSTEN CHULU.




CHAPTER 1.

D N: IA’S ECONOMI VIEW AND E PERFOR
1.0 GENERAL OVERVIEW.

Zambia's economic history can be traced back as far as the
arrival of the giant mining companies from the south of Africa
the latter half of the 19% century. The sole purpose that

these mining companies had for coming to the area north of the
Zambezi river was to exploit the abundant copper reserves that
had been discovered close to the Katanga in the Congo.
Colonialism soon followed the of the mining companies and
established itself as the major' exploitative force of the
resources that were available. To facilitate this exploitation,
a single rail route was constructed in order to ship copper from
the "copperbelt" (the area rich in copper reserves) in the north
to South Africa. Since then, Zambia's relations, both economic
and political, have been inextricably linked to events occurring
in the southernmost part of the continent. From the outset,
Zambia has been confronted by a complex task of breaking the
myriad of trade and institutional linkages binding it to the
political and economic structure of South Africa. More than half
a century of colonial rule brought about a marked dual economy.
On the one hand there was a modern technologically sophisticated
copper industry which was confined to one small area of the
country and employed more than one sixth of the Zambian wage
earners. Related to this modern sector was a scatterling of
modern farms on either side of the rail link to the south. These
farms were basically charged with the task of feeding the large
labour force on the copperbelt. On the other hand, the rest of
the economy remained backward, depending entirely on crude
technologies for production to barely provide , themselves with
subsistence. The only primary link between the rural population
and the cities was the steady drift of young men and women to the
"line of rail" and the copperbelt to look for employment in the
modern sector. Despite this duality, Zambia was still considered
as one of the most prosperous countries in Africa south of the
Sahara. This is manifested clearly in the general attitude of




the Zambians prior to 1975, when they considered their country
as one which was "born with a copper spoon in its mouth!" The
wealth, and the development of infrastructure that went with it,
was founded on copper, which up to now accounts for more than 93%
of total export revenues. When world copper prices slumped, so
did the rest of the economy. A drop in the average copper price
from 1,326 Kwacha per ton in 1974 to 794 Kwacha per ton in 1975
cut export revenues by more than 40 percent. This left a balance
of payments deficit equivalent to 30 percent of the total Gross
Domestic Product, and reduced government revenues to less than
a fifth of what they had been. (Central Statistical Office,
Monthly Digest of Statistics, 1980).

The economy has never fully recovered from this single event.
Ever since, there has been a series of "painful" structural
adjustments to try and arrest acute and recurring foreign
exchange crises which trapped the country in a vicious circle of
chronic debt, foreighn exchange shortages, falling output and
galloping inflation. Future prospects look bleak, for current
estimates suggest that the copper reserves, which form the basis
of the economy, will be largely exhausted by the turn of the
century. This means that the country will have to diversify and
extricate itself away from the dependence on copper (which it
developed over a period of more than 80 years) in just under 15
years. In the first instance, the government will have to look
for alternative sectors to replace the ailing copper mining
sector. Secondly, the labour force currently employed by the
copper mining industry (20% of the total labour force employed
in the formal sector-about 40% of total employment in the
manufacturing and related fields) will have to be redeployed in
other sectors.

1.1 AGGREGATE GDP AND SECTORAL PERFORMANCE.

The years since 1975 have been increasingly difficult for the
Zambian economy. As the table below shows, GDP at constant prices
more or less stagnated over the period 1975-1987. With a
population growing at an annual rate of 3.4%, GDP per capita




declined at an annual rate of 3.7%. The economic decline begun
with a sharp fall in the price of copper. The world copper price,
which in real terms, had been exhibiting a softening trend in the
early 1970's, collapsed in 1975. In the latter part of the 1970's
and the first half of the 1980's, copper prices in real terms
remained broadly at a plateau established by the 1975 low. The
recession of the early 1980's brought a further deterioration
in copper prices. Real income pericapita measured in US dollars
and adjusted for the terms of trade had fallen to less than one
third of its 1974 level in 1984.

FIGURE 1. Trend of Gross Domestic Product.
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TABLE 1. Trend in copper prices (LME)

Kwacha Kwacha
1970 1010.42 1983 1984 .51
1971 766.79 1984 2499.60
1972 764.29 1985 4471.15
1973 1155.56 1986 ~10700.20
1974 ’ 1326.14 1987 16172.50
1975 793.69 1988 Jan.. 21399.10
1976 1007.28 Feb.. 19225.00
1977 1015.91
1978 1089.40
1979 1571.30
1980 1718.89
1981 1513.31 Source: Monthly Digest of
1982 1365.17 Statistics.

1.2 SECTORAL PERFORMANCE, (KEY SECTORS).

1.2.1 MINING

Despite the minerals sector's critical importance to the economy,
mining and quarrying accounted for only 14.5 percent of GDP
(measured in current prices) in 1985. The contribution of the
sector at constant prices (1977 producer prices) comes out at
only 9.1 percent of GDP in 1985, compared with 20.4 percent for
manufacturing and 17.5 percent for agriculture, forestry and
fishing. The agricultural sector, over which plans to reorient
the economy focus, has borne the unfortunate neglect and failure
by the government in the last 25 years to give it the priority
in practical resources in line with the priority accorded in
political speeches.

1.2.2 AGRICULTURE

The agricultural sector in Zambia has perhaps the greatest



unfulfilled potential in comparison to the other sectors. Recent
changes boosting producer prices and liberalising marketing, are
beginning to have a positive, though slow, impact. With the
breaking of one of the worst droughts in 1983, the sector has
shown strong expansion, with growth rates of 9.3 percent in 1985,
5.6 percent in 1984 and 8.6 percent in 1983. However, it needs
to more than double its contribution to GDP before it can replace
the mining sector as the key pillar of the economy.

1.2.3 MANUFACTURING

The manufacturing sectors' growth was extremely 1limited
before independence, constrained by policies which targeted the
then Southern Rhodesia as the main manufacturing centre and
Zambia as the main market. Responding to a growing domestic
market, the manufacturing sector expanded very rapidly in the
first decade after independence. Between 1964 and 1975, it
achieved an annual growth rate of about 15 percent, with
textiles, food processing, tobacco and chemicals registering
particularly impressive expansion. The next five years saw growth
rates fluctuate, but the overall trend was downward, and overall
manufacturing output declined in real terms by nearly 9 percent
between 1975 and 1980. There was some improvements in 1981, with
output increasing by 10.5 percent, but performance deteriorated
again in 1982 and 1983, with a slight recovery in 1984 and 1985
the latter year reflecting particularly the impact in the last
quarter of the year of better import allocations under the
foreign exchange auction. Overall, the manufacturing sector's
contribution to GDP has remained virtually unchanged since 1977
at around 15-17 percent.

1.2.4 CONSTRUCTION

The construction sector has played a vital role in the Zambia
economy because of the large construction component in past
development projects and the fact that it is one of the largest
employers of labour, coming fourth after mining, manufacturing



and agriculture with 7.1 percent of formal sector workers. Since
1977, however, its contribution to GDP has fallen from nearly 6
percent to about 4 percent. This reflects a number of factors
including shortage of building materials as a result of scarcity
of foreign exchange, lack of skilled workers and cutbacks in
expenditure on construction, especially by the government and the
mining sector, which in the past had been the main sources of
work for the industry.

TABLE 2: GDP by Industrial Origin at Constant (1977) Prices.
(ZK mn at 1977 producers' values)

1980 1981 1982 1983 1984 1985 1986 1987

Agriculture 304 329 290 315 332 363 364 380
Mining 205 215 215 222 200 189 173 164
Manufacturing 384 430 415 385 389 424 421 443
Electricity 66 71 76 72 71 74 74 79
Construction 103 79 84 89 89 77 81 97
Commerce 196 195 179 172 168 173 169 174
Hotel & Restaurants 40 53 53 56 49 52 49 49
Transport & Comms 118 118 119 119 116 120 107 11
Banks & Insurance 67 65 71 66 63 62 60 62
Real Estate etc. 145 153 156 168 180 180 183 192
Community services 346 394 394 356 355 366 362 373
Import Duties 42 36 28 19 18 18 22 26

Imputed bank charges-19 -18 -20 -19 -18 -17 -7 -20
Total GDP 1996 2119 2059 2019 2012 2080 2052 2130

Source: Economic Review and Annual Plan.

1.3 FOREIGN TRADE AND THE BALANCE OF PAYMENTS:

1.3.1 FOREIGN TRADE
Zambia's foreign trade earnings depend almost entirely on copper,




with the result that the high earnings achieved in years of
strong copper prices (1969-70, 1973-74 and 1979-80) have given
way to shrinking receipts in recent years. The volume of imports
has generally fluctuated less than export earnings but as the
foreign exchange reserves built up in the late:19603 have been
run down, imports have also been cut. The dollar value of imports
fell by almost 10 percent from 1989 to 1982, and by almost 40
percent between 1982 and 1984, severely affecting performance of
the crucial mining, manufacturing and transport sectors due to
a shortage of raw materials, spare parts and new investment.
(IMF, InternationaluFinancial Statistics, 1986.)

FIGURE 2: Copper Prices and Exports:
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Figure 2 amply illustrates the impact of changes in world copper
prices on export earnings and this in turn reflects the general
economic trend that Zambia is currently facing.

1.3.2 BALANCE OF PAYMENTS

Falling copper prices during the early 1980s have had a
devastating effect on the balance of payments and foreign
exchange reserves, with currency shortages emerging as a serious
constraint on output in all sectors of the economy. 1981 saw the
current account deficit reach $742 million. Zambia's
creditworthiness sunk to an all time low and thus it was
unable to meet the terms of an SDR800 million extended fund
facility from the IMF. Policy reforms since then, including
severe restrictions on imports, have seen some improvements,
however, debt rescheduling and continued foreign exchange
shortages seem set to put pressure on the external account for
some time to come. The country's balance of payments difficulties
have resulted in a series of negotiations with the IMF, although
two of the standby facilities agreed since 1981 have had to be
suspended because worse than expected copper prices led to a
failure to comply with conditionality. A series of other
agreements followed, but these were however, also suspended
largely because of the government's reluctance to reduce further
the budget deficit and cut subsidies, combined with a dramatic
decline in copper prices which helped precipitate the government
falling into arrears on repayment of previous liabilities to the
Fund.




TABLE 4: Balance of Payments: (1980-1985) ($ mn)

1980 1981 1982 1983 1984 1985

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

--Merchandise exports fob 1457 996 942 923 893 788
Merchandise imports cif -1114 -1065 -1004 -711 -612 -513
Trade balance 343 -69 -61 212 280 275
Exports of services 168 173 134 102 80 59
Imports of services -872 -714 -657 -532 -500 -433
Net private transfers -183 -157 -56 -49 -45 -33
Net official transfers 7 25 26 39 10 34
Balance on current account -537 -742 -614 -228 -175 -98
Direct investment 62 -38 - - - - -
Other long term capital 108 594 224 126 61 -93
Short term capital 120 -93 717 -43 22 -13
Balance on capital account 290 463 301 83 83 -106
Errors and omissions 25 -181 -77 -308 -131 186
Counterpart items 32 52 35 23 13 -62
Exceptional financing 219 52 453 396 121 162

Liabilities constituting

foreign authorities' reserves -2 -3 - - -2 -
Change in reserves

(- indicates increase) -27 360 -98 34 91 -82

Source: IMF, International Financial Statistics.

1.3.3 INFLATION

The economic crisis that the country has undergone in the last
years did not however go untackled. The government introduced,
over the years, several drastic measures to try and contain the
downward trend in development. A series of measures aimed at
rationing resources, limiting imports of luxuries, devaluations
of the currency to boost exports, price decontrols, etc, were
instituted and culminated with the introduction of the foreign
exchange auctioning system under the auspices of the IMF.
The measures described above brought with them unprecedented
price rises which in essence "brought down the kwacha's




Figure 3: Monthly Inflation rates.
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purchasing power against 19;5 to 12.8% in 1986 and 8.7% in 1987
August. In other words, the kwaché's purchasing power had been
eroded to less than 9 ngwee in August 1987 as against 1975" (see
CSO, Consumer Price Statistics, 1987). Yearly "official"
inflation rates have averaged 45% from 1975 onwards.

The figure below shows the rates of inflation for the high and
low income groups.

2.0 WHY INPUT-OUTPUT ANALYSIS?

The fundamental concern of all economists, politicians, engineers
etc remains focused on the need to accelerate the rate of
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economic development. In order to achieve this,.there_arises a
need to indulge in some kind of development planning exercise.
The basic aim of development plans is to reduce the risk and |
uncertainty inherent in economic activity by making some
prognosis about the future. (Bulmer-Thomas, V., 1982, pg 265).

Like many other Less Developed countries (LDCs), Zambia is
unwilling to leave its economic destiny to be determined by the
free interplay of market forces with no government interference.
Government intervention in directing the economy requires a
framework capable of reflecting the effects of a policy decision
on the rest of the economy. In order to fully achieve optimum
economic and social growth, and optimum utilization of available
resources, a co-ordinated interplay of the various variable in
the economy is necessary. The planning of an economy requires a
framework capable of answering important questions related to
sectoral interaction within an economy, and by its very nature,
this framework should be macro-economic in character. This calls
for a model that is of a level far greater in detail than that
supplied by the usual macro-economic models - a model in which
the different categories of the economy are shown to be
inter-connected so as to provide the planner with a coherent
picture of the simultaneous processes workiﬁg in an economy. In
this respect, the use of input-output tables as a basis for an
inter-industry planning model, complete with primary, secondary
and tertiary activities, each broken down into many sub-sectors,
serves as one of the most ideal tools for a detailed planning
process. Such a tool exists for Zambia, and it is the aim of this
paper to extensively utilize the vast potential of input-output
techniques to develop a systematic quantitative planning model
for accelerated economic growth.

2.1 THE INPUT-OUTPUT TABLES FOR ZAMBIA.
The construction of input-output tables for Zambia begun with
the 1969 data and four tables have been compiled ever since.

The tables have been extensively used in the balancing and
consistency checks of statistical data but have so far been

11




not used for planning purposes.

The 1980 Input-Output table for Zambia was constructed in
1984-85 by the Central Statistical Office (CSO) in conjunction
with the University of Zambia (UNZA). The table is a 29 x 29
sector matrix, constructed within the traditional framework of
input-output methodology. The basic criteria used for
classification does however leave us with a shadow of doubt in
that the basic technological homogeneity criteria was not taken
into consideration. There was no attempt at differentiating
between different 1levels of technology. Traditional versus
modern, labour-intensive versus capital intensive techniques etc
were not distinguished, leaving us with very broad categories
such as agriculture (comprising of commercial and traditional
agriculture in food crops, cash crops, livestock, etc.)

2.1.1 THE CLASSIFICATION OF ECONOMIC ACTIVITIES.

The classification of economic activities in the first table
followed the classification laid down in the International
Standard Industrial Classification of all economic activities,
the ISIC of the United Nations.(see UN, A System of National
Accounts, 1968). The original table of 1980 had 29 columns and
29 rows based on the two, three and sometimes four digit
classification of economic activities depending on the level of
detail for the particular industry. This in essence means that
classification was done by way of commodity homogeneity criteria.
This is a weakness inherent in all the tables constructed for the
Zambian economy and efforts will be made later on to ratify this
weakness by taking into consideration industry technology
homogeneity criteria. Given below is the complete classification
listing of all the 29 sectors;

ISIC CODE ACTIVITY

11-13 Agriculture, Forestry, Fishing and Hunting
21-23 Metal mining
29 Other mining

12




311 Food manufacturing
313-314 Beverages and Tobacco

32 Textiles and Wearing apparel
33 Wood and Wood products
34 Paper and Paper products

351-354 Chemicals
355-356 Rubber products

36 Non-metallic mineral products
37 Basic metal products

38 Fabricated metal products

39 Other manufacturing n.e.c
41-42 Electricity Gas and Water

50 Construction

61-62 Wholesale and Retail trade

63 Hotels, Bars and Restaurants
7111 Rail transport

7112-7114 Road transport

7115-7192 Other transport

72 Posts and Telecommunications

810-820 Financial Institutions and Insurance

831 Real estate

832 Business services

931-932 Education

933 Health

941-949 Recreation and Cultural services

95-96 Government Administration, Social and Personal
services.

2.2 THE TREATMENT OF CATEGORIES
2.2.1 INTERMEDIATE CONSUMPTION

Industries are all those establishments whose activities
are financed by producing goods and services for sale in the

market at a price that is sufficient to cover costs of
production. This includes incorporated and corporated business,
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private businesses, government industries (excluding those
engaged in the usual social or community activities of the
government, défence, security, etc). All non-durable goods and
services which are used up in production were included in the
inter-industry matrix. (i.e, goods with an expected lifetime of
less than one year.)

2.2.2 HOUSEHOLD FINAL CONSUMPTION EXPENDITURE

For the 1980 table, in the absence of a household budget
survey, Private final consumption expenditure was derived as a
residual, i.e, subtracting intermediate output, government final
consumption, gross capital formation and exports from gross
output of each sector.

2.2.3 GOVERNMENT FINAL CONSUMPTION EXPENDITURE

The final consumption expenditure of government and
non-profit services to households was taken as the value of
services and goods produced for their own use on cﬁrrent account.
This was taken as being equal to the gross output of the
government (the sum of the value of their intermediate
consumption of goods and services, compensation of employees,
consumption of fixed capital and indirect taxes) less the sum of
the value of their commodity and non-commodity sales, and the
value of their own-account capital formation which is not
segregated as an industry.

2.2.4 CHANGES IN STOCKS

Changes in stocks include materials and supplies which
did not enter into the intermediate consumption of the period,
work in progress, and finished products and goods in the
possession of industries. The stocks at the beginning of the year
of reference were deducted from those at the end of the year.

2.2.5 GROSS FIXED CAPITAL FORMATION
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Gross fixed capital formation consists of the outlays of
industries on additions of commodities to their fixed assets,
reduced by their net sales (sales less purchases) of similar
second hand and scrapped goods. These commodities were either
purchased, or produced on 6wn account. Items included were those
that were durable for a lifetime of use one year or more,
expenditure on the improvement and alteration of the durable
goods which significantly extend the expected lifetime of use or
productivity, expenses on reclamation of land and improvements
of land, mines, or agricultural holdings, purchases of breeding
stocks, draught animals, dairy cattle etc. The figures appearing
in the gross fixed capital column were classified according to
the sector of origin.

2.2.6 EXPORTS

Exports of goods and services were derived from international
trade statistics of the CSO and included all goods and services
recorded to have crossed the country's frontiers to residents or
establishments abroad.

2.2.7 COMPENSATION OF EMPLOYEES

Compensation of employees was taken as all payments by
producers of wages and salaries to employees. This included
payments in cash and in kind, and contributions in respect of
employees social security, pension, Casualty insurance, life
insurance and any similar schemes. This category also includes
distributed profits of the industries.

2.2.8 CONSUMPTION OF FIXED CAPITAL
In very general terms, this can be defined as depreciation.
In the 1980 tables, consumption of fixed capital for industries

was derived from their provisions for depreciation, in the
absence of which an allocation of the original cost of the asset
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was made over its expected economic lifetime.
2.2.9 INDIRECT TAXES

This included import, export and exercise duties, sales
taxes, entertainment duties, betting taxes, business licenses and
transaction (e.g, stamp) duties, and real estate taxes. Also
included were levies on value added, licenses in respect of motor
vehicles, fees in respect of driving tests, passports,
airport duties, court and similar services paid by producers.

2.2.10 SUBSIDIES

This included all grants on current account paid by the
government to private industries which represent additions to the
incomes of the producers from current production.

2.2.11 OPERATING SURPLUS

The operating surplus was taken as the excess of the value
added by producers over the sum of the costs of employee
compensation, consumption of fixed capital and net indirect taxes
which they incurred during the period. In other words, it was
derived as a residual. This, by definition, only goes to
industries. (see UN, A System of National Accounts, 1968).

2.2.12 IMPORTS: COMPLEMENTARY AND COMPETITIVE.

A distinction was drawn between imports that were to be used
for further production (raw materials etc) and those that were
to go into final demand (the competitive imports). Also,
accordingly, distinctions were made on imports in the final
demand category by type of final demand. However, a separate
matrix of imports by sector of origin was not constructed and
hence the imports appear simply as one row in the matrix,
representing import uses by the different production and
consuming sectors. In the tables, imports appear as a single row
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in the primary inputs quadrant. This means that the
inter-industry matrix comprises only of domestic transactions.
The import row consists of intermediate demand imports, (referred
to as complementary imports) and final demand imports
(competitive imports).

2.3 DATA SOURCES
2.3.1 AGRICULTURE, FORESTRY, FISHING AND HUNTING

Data for this sector is collected on an annual basis for two
basic distinct categories, namely the commercial sector and the
subsistence (traditional) sector. Data for the commercial sector
does not really pose much of a problem in that most of the
commercial farmers do maintain some kind of record of their
activities throughout the Year. An annual census is carried out
every year by the CSO in conjunction with the Ministry of
Agriculture and Water Development covering all known commercial
farmers. This is known as the Annual Agriculture and Pastoral
Production Survey (APPS) and covers most of the relevant material
pertaining to production, type of crops grown, type of livestock
reared, production costs, sources of finance, type of inputs,
crop and livestock diseases, etc. Occasionally, a Comprehensive
Agricultural Survey (CAS) is undertaken. This covers a wide range
of activities than those covered under the APPS. Data for the
purposes of input-output tables was extracted mainly from
production expense data. This data lists down all the
expenditures incurred during the year by the commercial farmers
by kind of commodity purchased. Data on output is also listed in
the same way. Marketed production, stocks, wages and salaries are
also covered in the same schedule. Data on indirect taxes and
subsidies to the agricultural sector are contained in The
Estimates of Revenues and Expenditure produced by the government
of Zambia.

The traditional sector, on the contrary, poses a considerable
amount of headaches for the data collector and analyzers alike.
The basic information that is asked for in the three surveys that
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are undertaken each year follows much the same line as that of
the commercial farmers survey. Due to the unreliable nature of
this sector, and for the sake of accuracy and comparison, three
surveys are undertaken in every agricultural season (1°° April to
31%¢ March). The first one is <called The Early Warning
Agricultural Survey (EWAS) and is conducted during the planting
season. The basic data collected during this survey serves as an
indicator for the types of crops that are grown by the
traditional sector, the types of inputs and the problems faces
early on in the season. This survey was conceived by the Food and
Agricultural Organisation (FAO) in its 'Food Security Programme
for Africa'. Following this survey, in mid-season, comes the Crop
Fdrecasting Survey (CFS) which was first conceived by the United
States Agency for International Development (US-AID) in its bid
to develop the agricultural sector in Zambia. The data collected
therein serves as a check on the earlier survey and serves as a
consolidation, and confirmation of the farmers plans. (some of
the farmers change their minds about growing a particular crop
due to prevailing circumstances, prices, etc). After the
harvesting season, or rather, during the harvesting season, a
third and final survey is undertaken. This is called the
Post-Harvest and area measurement survey (PHS). This basically
serves to consolidate the findings of the first two surveys.
Whereas this practice might seem wasteful in terms of resources,
it is important to note that the three surveys were conceived of
at different time by different organisations with different
objectives. Each of the organisations puts out the necessary
resources needed to carry out the surveys. In as far as the data
collected is concerned, the CSO undertakes a comparative study
of the results obtained in the three surveys and comes up with
a single consolidated figure representative of all the three
surveys. Data from the three surveys is collected using the same
samples, down to household level. The sampling frame used is the
same in all three cases.

Though all the survey mentioned above collect data on
livestock, what is often used as "official" statistics is data
obtainable from the Veterinary Department of the Ministry of
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'Agriculture and Water Development. This Department carries out
annual censuses of livestock in the country through their field
officers who are placed permanently in all livestock rearing
areas of the country. Data from these officers is generally
deemed more reliable than alternative sources due to their
extensive coverage.

The Department of Fisheries provides data for the fisheries
of Zambia. The CSO maintains some scanty data on fisheries which
is supplemented by the Department of Fisheries. Indeed, fishing
is not one of Zambia's strongest of activities. Non-commercial
fishing has the inherent problem that data is virtually
impossible to ascertain, albeit for the imputations undertaken
by the fisheries department.

The Forestry Department provides data on the activities of
the forestry sector. This is consolidated by the Agricultural
Division of the CSO. Other than poaching, (to which no reliable
statistics exist), Hunting has been banned in Zambia owing to
considerations for conservation of animals, though time and again
special licenses are issued for the hunting of specific animal
species with the sole aim of controlling their numbers. Data on
Hunting is obtained from the Ministry of Lands and Natural
Resources. Owing to the magnitudes of the figures for the input
output tables, the hunting figures were more or 1less
insignificant. |

2.3.2 MINING

There exists in Zambia two mining companies, The Zambia
Consolidated Copper Mines and Maamba Collieries. These companies
provide annual reports pertaining to their activities, production
levels, accounts, inputs, expenses etc. The CSO obtains these
reports and compiles accurate statistics based on them.

The other mining category includes all gemstone mining for
which the Ministry of Mines keeps reliable statistics, and
quarrying and sand pits. The major companies in this category
also produce annual reports from which data is derived. The
smaller companies are subject to a survey conducted by the CSO
together with the rest of manufacturing activities and data
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henceforth obtained.

2.3.3 MANUFACTURING, CONSTRUCTION AND ELECTRICITY

This is a broad sector requiring a very specialised survey.
The CSO conducts what is termed as a Census of Industrial
Production for all categories of manufacturing on an annual
basis. Follow-up surveys are undertaken for non-responding units
and data thereafter compiled. The degree of detail for this
survey is quite comprehensive (four digit ISIC classification)
and hence forth facilitated the further breakdown of the 29 x
29 sector matrix into a much more elaborate one. This will be
discussed at length at a latter stage. Data on the different
levels of production, vis-a-vis small scale and opposed to large
scale modern modes of production is also collected in this
survey.

This survey also includes enquiries on Electricity and
water statistics and construction. Construction data is split
up into large construction companies and small privately-owned
units. Data is collected in much the same way as the rest of the
manufacturing sector. Imputations on own-account constructions
are made based on population growth in the rural areas and
supplemented by findings from other surveys, notably, the
agricultural surveys.

2.3.4 THE SERVICE SECTORS

The National Accounts division of the CSO is charged with the
collection and analysis of tertiary sector data. In what is
termed as the National Income Inquiry, Questionnaires are
prepared and mailed to all known enterprises in the tertiary
sector. The questionnaires are of course varied in accordance
with the particular industry that the questionnaire is mailed
to. A number of sectors falling under this category are quite
straight forward in as far as data collection is concerned, and
these are; Rail trénsport, Other transport, Financial
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Institutions and Insurance, Posts and Telecommunications,
Education, and Health. That is because these industries are
large and often are a 'one company industry.' For instance,
there are only two rail companies, both controlled by the
government, one posts and telecommunication company, a few
mission schools and hospitals (the rest are run by the
government), etc. The Trade sector has a number of large
entities and many small units which are difficult to trace. The
response rate in this sector is quite low (45% including large
companies), hence a follow up survey is conducted every year in
which the non-responding units era physically followed to their
operation areas and interviewed. This also serves as an
opportunity to rectify mistakes found on the schedule. The same
exercise is carried out for the other tertiary sectors in which
problems of non-response are found.

2.4 VALUATION
2.4.1 INTERMEDIATE CONSUMPTION

The valuation of the intermediate transactions was originally
at purchaser's values since the data in this matrix corresponded
to the purchases of each industry of the commodities that were
necessary for productive activities. The data used was based on
actual expenditures paid by the purchasers on their intermediate
inputs. The ideal conversion method would have been to have a
knowledge of the sector of origivn as well as the sector of
destination of all commodities passing through the trade and
transport sectors, and then to construct a complete table of
trade margins and a complete table of transport margins incurred
in the flows. For the purposes of analysis, a method was devised
to subtract trade and transport margins from the intermediate
inputs of industries and fill them into the trade row and the
transport rows. Data on the agricultural sector was derived from
the results obtained in the comprehensive agricultural survey of
1984, and the assumption was that the farmgate prices obtained
therein changed by the same magnitude as the changes in the price
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of agricultural products over the period from 1980. This change
in the prices of agricultural products was applied to the
farmgate prices of 1984 and extrapolated backwards to 1980
intermediate inputs of agricultural products to obtain the
producer's values of intermediate inputs from the agricultural
sector. The adjustment for trade and transport margins for the
rest of the economy posed a considerable amount of problems and
depended heavily on some very sweeping assumptions. The ideal
situation would have been to have a knowledge of the proportion
of purchases passing through wholesalers as opposed to those
passing through retailers, and those commodities purchased
directly from the manufacturers. In the absence of this, an
average margin per type of input was calculated. This margin was
an average of wholesalers margin on the product and that of the
retailers. From data obtained from the wholesale and retail trade
sectors, Two markups were derived and a simple average was
calculated for each commodity group. This was then applied to
each of the entries in the inter-industry matrix and the sum of
all the margins was then allotted in the wholesale and retail
trade row of the matrix.

Transport margins are ideally supposed to be quoted as so
many units of domestic currency per unit of weight per unit of
distance. Accurate transport margins can only be calculated if
we have information per user per commodity on quantities bought
and distance travelled. The method used to estimate the
transport margins and distribute them was to take "transport
expenses" from the operating expenditure accounts of each
industry, sum this up over the whole sector, and divide this by
the total sectoral output to obtain the share of transport costs
to total output. This is then assumed to be the transport margin
for that particular characteristic product of the sector.
Discriminations were made for different forms of transport, and
the margins for each calculated. The service sectors were
assumed to have no transport margins on their output, thus no
trade margins were subtrécted form inputs originating from the
service sectors. ,

There existed some commodities predominantly from the
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subsistence sector which did not enter into the market in the
familiar sense. Statistical data problems arose because the
producers in this sector do not keep records of accounts, their
"economy" is almost non-monetized, most of their output is not
marketed and lastly, they era relatively difficult to access as
they live mainly in rural areas scattered all over the country.
The valuation of this sector's output was done at producer
prices. The prices quoted were not adjusted for implicit
transport costs and distributive margins due to their system of
marketing, which Blades (1975) summarises as follows: "The prices
are already producer prices by any common sense definition, they
are all prices received directly by the producer when he sells
his output." (Blades, D.W. 1975 pg.43). '

2.4.2 FOREIGN SECTOR

The export vector of final demand was extracted from
international trade statistics and the valuation of the goods
and services exported was at f.o.b values. The transport costs
and distributive margins were deducted from the values of
commodities as shown in the international trade statistics and
entered as exports of distributive and transport services in
order to be valued at producer's prices. The handling charges of
re-exports (goods imported, then exported without any further
processing) were also added to the export vector as exports of
services. The goods themselves were netted out from both imports
and exports.

The valuation of imports was done at c.i.f values at the
point of entry into the country. Import duties were treated like
indirect taxes. The distributive and transport margins involved
in transferring the goods from the point of entry were added on
to the corresponding trade and transport rows. A problem came
about when transport margins had to be calculated from the costs
of transporting goods by way of the Tanzania-Zambia railways (A
jointly owned freight company with consolidated accounts) and the
Zambia Tanzania road services. What was required was a separation
of which part of the services should be attributed to the
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separate countries. The assumption taken was that of a
fifty-fifty split of the value of services. Goods in this case
had their transport margins boosted up to include those incurred
by Zambian companies when the goods are still in Tanzania.

3.0 THE DISAGGREGATED INPUT-OUTPUT TABLES FOR ZAMBIA
3.1 THE METHOD OF DISAGGREGATION AND TECHNOLOGY DIFFERENTIATION

The original input-output tables for Zambia for 1980 were of
a very aggregated nature (29 x 29) matrix. This basic table was
then disaggregated to 61 sectors within the context of specific
criteria to classify commodities and industry production. The
production of commodities was disaggregated by different levels
of technology and intermediate deliveries were separated by
domestic and imported components (though the imported components
simply appear as a single row). Product qualities were not
distinguished in order to identify intra-category differences in
market segments of non-homogeneous commodities (e.qg,
machine-made and hand made products) though here, one can say
that this would follow the same pattern as the distinction
applied separating large scale production and small scale
production.

3.1.1 AGRICULTURE, FORESTRY, FISHING AND HUNTING.

Data on the disaggregation of this very broad sector was
readily available, even by technology levels. The first step was
to split up the broad sector into 7 subsectors, namely, Food
Crops, Cash Crops, Livestock, Milk, Poultry and Eggs, Forestry
and Fishing. These subsectors were the further divided up into
their corresponding technological levels. The final picture that
emerged from this is as follows:

Food Crops ------ > Commercial
Food Crops ------ > Non-commercial
Cash Crops ------ > Commercial
Cash Crops ------ > Non-commercial

24




Livestock ------ > Commercial
Livestock ------ > Non-commercial
Milk

Poultry & Eggs --> Commercial
Poultry & Eggs --> Non-commercial
Forestry

Fishing.

The definition used for commercial farming, whatever the
product was all those farmers, with 10 hectares or more,
producing primarily for marketing purposes. This included all
large farms with modern techniques of production.

The non-commercial farmers were those that had less than
10 hectares, producing primarily for own consumption
(subsistence). These could also market their surplus. The input
structure and mode of production of this group of farmers (80%
of the total farming population) is indeed distinct from that
of the commercial farmers. No distinctions were made with
respect to milk, forestry and fishing. The milk sector is
basically dominated by the commercial farmers, the forestry
sector is run by the government as an industry and the fishing
sector is completely dominated by small scale fishermen.

3.1.2 MANUFACTURING

A considerable amount of disaggregation was undertaken for
the manufacturing sector. Data for this exercise was obtained
basically from the 1980 Census of Industrial Production produced
by the CSO. This document contained detailed data on all
manufacturing sector industries disaggregated up to four digit
ISIC code level. The supplementary data needed to split the
disaggregated data into different technological 1levels was
obtained from the Small Industries Development Organisation
statistical report of 1988 and a report published by the Rural
Studies Bureau in 1985. Using this data, a distinction was
clearly drawn between large scale manufacturers as opposed to
small scale manufacturers where this distinction applies.The
breakdown is as follows;
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FOOD MANUFACTURING ----- Slaughtering ----- > Large
-Slaughtering ----- > Small
-Dairy Products
-Canning of Fruits etc.
-Edible oils and Fats
-Grain mill products --> Large
-Grain mill products --> Small
-Bakery products
-Sugar refining )
-Confectionary and other foods

BEVERAGES & TOBACCO ----Soft drinks, spirits & liquors
-Tobacco

TEXTILES & WEARING ----- Spinning & Weaving

APPAREL: -Made up textiles

-Knitting & rope making
-Wearing apparel
-Leather products and Footwear
WOOD & WOOD PRODUCTS ---Sawmills
-Other wood products
CHEMICALS ------------=-- Industrial chemicals
-Chemical products
-Petroleum & coal products
-Plastic products
-Rubber products
FABRICATED METAL ------- Industrial machinery
PRODUCTS: -Agricultural machinery
-Electrical products
-Transport equipment
ELECTRICITY & WATER ----Electricity
-Water works and supply
The other sectors in the table remained the same as those
in the 29 x 29 table owing to the fact that they could, and
cannot be broken down into smaller units. This includes one
industry sectors like tobacco, mining, insurance, banks, posts
and telecommunications, etc. The final sectoral classifications
and their respective descriptions can be found in the
appendices.
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CHAPTER 2
1.0 THE INPUT OUTPUT MODEL FOR PLANNING: A THEORETICAL BACKGROUND

Many countries of the world are today unwilling to leave
their economic destiny to be determined solely by the free
interplay of market forces without any government interference.
Government interference in the economy requires an insight by
the government, into what effects any policy that is formulated
will have in an economy. In this respect, what is required by
the government is a tool that will clearly outline the effects
of a particular policy on the various actors in the economy. For
instance, if the government wishes to reduce the quantity of
imports into a country, say, by a devaluation of its currency,
it must find out how this decision is going to affect the rest
of the economy in terms of price changes, production gains or
losses, changes in income levels, etc., in fact it should have
a knowledge of the entire spectrum of economic and social
consequences of any policy option that can be thought of. In this
regard, " planning an economy requires a framework capable of
answering the important questions; by its very nature, this
framework must be macro-economic .... the correct framework can
only be supplied by an input-output table with primary, secondary
and tertiary activity each broken down into many further
divisions." (Bulmer-Thomas, 1982, xiii) But what should come to
mind now is that the input-output tables are in effect simply an
arrangement of economic data wusually in a given year. No
inferences can be drawn from the tables except the description
of the economy in terms of inputs and outputs of the different
sectors shown. In order to make any meaningful planning exercise,

an input-output model is required. This model is of course based
upon the data in the input-output tables. The input-output
model, 1like any other model, is based on a number of underlying
assumptions, and these have to be adhered to when making the
ahalysis.

1.1 THE BASIC ASSUMPTIONS
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A) HOMOGENEITY:

The homogeneity assumption can be split into two assumptions on
classification. (a) The requirement of this assumption is that
all products of a single sector should either be perfect
substitutes for one another or they should be produced in
strictly fixed proportions. There should be no substitution
between products of different sectors. This means that the same
product, or a close substitute should not be included in two
different sectors (Infinite cross elasticity within a sector but
no cross elasticity between sectors).(b) Each of the sectors
should have a single and unique input structure (technological
homogeneity). The classification criteria that was used in this
analysis comes mainly from the second assumption, i.e, a
classification that takes different technologies, or levels in
technology as the basis.

B) COMPLEMENTARITY.

There is perfect complementarity between the factors of
production. This is when a single factor of production cannot
contribute independently to the production process, i.e, it is
complementary to other factors. "If this factor is more
abundantly available than the other factors, it is assumed to be
irrelevant when explaining growth of production capacity."
(Alarcon-Rivero, J.V, Handbook of Model Building, 1980, pg 166)

C) SUBSTITUTABILITY.

Substitutability exists if the increment of one factor of
-production leads to a corresponding increment in production,
without changes of other factor inputs.

D) OTHER IMPORTANT ASSUMPTIONS.

There exists idle capacity in the economy. There is no
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capacity constraint (No full employment). The total supply is
exactly equal to the total demand. There are constant returns
to scale, i.e, there is no possibility of shifting the plant.
Production functions are linear and do not contain any error
term, i.e, deterministic.

1.2 A BRIEF OUTLINE OF THE MAIN EQUATIONS.

The input-output model is essentially an application of the
theory of general equilibrium to quantitative analysis. The model
depends upon several fundamental types of relationships. The
first one is the identity that total output of any given sector
is absorbed by itself and by other industries. This is
conveniently expressed by a set of balanced equations. In the
second place, purchases from any sector depend, via a production
function, on the level of output of the purchasing sector. The
distinctive feature of input-output analysis is that it makes
not only the above assumption, but also that of fixed
coefficients of production, i.e, that a certain minimum amount
of each input is required per unit of output. The model, in its
simplest form, can be presented algebraically as follows:

Let x;; = The internal flows of inputs from sector i to sector j
(i =1 ...nand j =1 ...n)

X; = The output of sector j

f,, = The final demand of sector i goods in final demand
category s. (s =1 ... 5)
;= X/

Then in full, the input-output model is described as;*

X;;p = Za;X; + Zf,, (i and j =1 ... nand s = 1...5) (1)
*(see Alarcon-Rivero, J.V, Introduction to Input-Output Analysis, 1980, The

Hague, ISS. for a detailed description of the model.)
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The term a;; is referred to as the input or technical
coefficient. It tells us what proportion of inputs from sector
i is used up in the production of one unit of output of sector
j.

The system has n equations and (n+n.s) unknowns, i.e, outputs
X; and 5n items of final demand. If we consider all the items of
final demand as exogenous, i.e, determined outside the system,
then the system can be solved in terms of final demand because
then we have n equations and n endogenous variables. in order to
solve a system of say 50 equations, it is best if matrix algebra
is used to represent the equations shown above. We know from
above that

a;; = X;;/%; (1,3 = 1 ... n) (2)
and we now introduce two other equations from the
input-output model, namely those pertaining to the primary input
segment of the system (the intersection of the primary cost
gquadrant containing wages and salaries, imports, operating
surplus, consumption of fixed capital and indirect taxes and the
sectoral columns) and the intersection of the same primary
categories with final demand.) These will be written as

b,; = c/%; (k =1 ... mand j = 1 ... n) (3)
and ‘

4,

s

£,/%f;,, = £,,/F, (i =1 ... n) (4)
(s =1 ... 08)

In matrix form the following matrices can be identified;

A= a;; dimension n x n
B = [ by;] dimension m x n
D=[d,] dimension n x s
where Xiir X; = X, and f,, are defined as before, and
Cyj = input of the primary factor k into the production of
sector j
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F, = total final demand of sector s, (s =1 ... 8)
From the system in (1), it is clear that the total output of a
sector is the sum of all its intermediate output plus the sum of
all its final goods. This is equal to the sum of all its
intermediate inputs plus the sum of imports and all its primary
factors of production used in the production process and this is

equal to its total demand i.e,

Za;X; +Zf;, = X, (5)

s 1

and X; = X,

Za,X; + Ic;; = X, | (6)

So in matrix notation, equation (5) can be written as
X = AX + Df (7)

Where X is the column vector of total production
A is the matrix of technical (input) coefficients
f is column vector of final demand '
D is the matrix of coefficients giving the composition of
final demand.

Equation (6) can be manipulated and rewritten in matrix notation
as

Y = BX (8)
Where Y is the column vector of imports and value added
components B is the matrix of technical coefficients of imports
and the primary factor costs ( factor input coefficients). In
equation (7), solving for X gives the following;

X = [I - a)"Df (9)

substituting this in (8) yields
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Y = B[I - A] 'Df (10)

Equations (9) and (10) are the basic solutions to the system
of equations in input-output analysis. So far the model has been
expressed in the value of the physical inputs and outputs in the
economy in the base year, these values can as well be considered
as physical quantities without any distortions by price levels.
This implies that all prices in the input-output table for the
reference year are unity. And prices in all the other years will
be expressed in terms of those in the reference year (the base
year). An equilibrium condition for prices, given the cost of
production factors, can be obtained by adding down columns of the
input-output table, given that the total cost must be equal to
the value of total production (all costs expressed in those of
the base year). This can be expressed as follows;

XyPy + XP, + ...+ x P +cCw,+ .. + W, = XP,

(11)
x1nP1 + XZnPZ o # xnnPn + c1nw1 + ..t cnnwm = ann
where P; = price of input i (producer's price)

Wy

price of primary production factor k

after substituting x;; for a;X; and c,; for b, X; above, we obtain

aXP, + ... + a XP + b, Xw, +...+ b Xw, = X/P,
: (12)
a, XP, + ... + a,XP + b, Xw, +...+ b, Xw, = XP_

When this system of equations is divided by X;, the system
then comprises n equations with n + m unknowns. This assumes
that factor prices are the same for all sectors. If we consider
factor prices as given, then product prices can be derived by
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solving the system above. In matrix algebra, the sectoral prices
are obtained by transposition as follows;

P=A'P + B'w (13)
Where p is the column vector of sectoral prices
w is the column vector of the prices of primary factors
A' and B' are the transposed matrices of technical
coefficients and the coefficients of primary inputs
respectively.
Solving the equation (13) for P gives

P=1[I-2a])]"Bw. (14)

When prices are different for sectors, the (14) above becomes

P=[I-A)"[Bw, +Bw,+ ... + Bw,] (15)
Where w, ... w, are the m vectors of factor prices for m sectors
of primary cost. The matrices B,, B, ... B, are the diagonal

matrices of the coefficients of each primary factor.

The discussion of the detailed analysis and manipulations
of the different segments of the input output system is beyond
the scope of this paper. The brief presentation of the basic
relationships that has been presented above provides ample
insight into the workings of the input-output model. For the
purpose of this paper, we shall mainly be concerned with the
application of the model to empirical data. A lot more will be
covered in the application of the model than what has been
outlined here. Theoretical aspects that are going to be
encountered will be dealt with in line with their applications.

1.3 THE INPUT-OUTPUT PLANNING MODEL FOR ZAMBIA

The basic model for Zambia is fundamentally based on the data
contained in the 1980 input-output table described above. The
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first step taken was to adjust the table for trade and transport
margins, the method of which has been explained in the preceding
chapter. There after, an extension was made to the input-output
scheme to include household incomes and expenditures into the
interindustry matrix. Here, households constitute an industry
whose output is labour and whose inputs are consumption goods.
In.this way, the cyclical flow of income is shown.

- The cyclical flow of income described above is very important
in multiplier analysis. The multiplier effect of a sector can be
explained as the relationship between the initial spending and
the total effects generated by spending. In other words, it is
the impact of the sector on the economy as a whole. The modern
concept of an income multiplier is usually associated with John
Maynard Keynes and can briefly be described as follows: A unit
increment of "autonomous" investment causes an initial increase
in income which generates successive rounds of consumer spending
and incbmes, each round producing numerically smaller increments
until the process has fully worked itself out, i.e, has reached
equilibrium. (O'Connor, R, and Henry, E.W, 1975, pg 41)

The term B[I - A]” in equation (10) is Known as the "partial
multipliers." This is the simplest form of multipliers that can
be calculated in an input-output model. It can be said here, that
these multipliers are less than unity. The extent to which these
partial income multipliers in the B[I -A]” matrix are less than
unity depend on the share of imports, taxes and retained profits
in the sector. In other words it depends on how much it "leaks"
away from the system and thus the domestic system does not need
to produce. It follows that in a closed economy, no external
sector, with no taxes and retained profits, the partial income
multiplier must equal unity. (Alarcon_Rivero, MAP, 1989)

If proper Keynesian-type multipliers for different sectors
"are to be derived from an input-output table, then households
must be included in the inter-industry section. When this is
done, the household income is treated as being spent within the
system and as generating further economic activity. In the case
of the Zambian system, The whole category column of household
final consumptibn expenditure was included into the
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inter-industry matrix. On the income side, the row of
compensation of employees was shifted up into the inter-industry
transactions matrix. This in essence "closes", albeit partially,
our input-output model.

1.4 UPDATING THE TECHNICAL COEFFICIENTS TO 1987.

The period that has passed between 1980 and say 1987 is what
may be considered, in economic analysis, as the medium term. In
the medium and long term, we cannot safely assume that the input
coefficients will be stable. So many different changes occur in
the economy so as to affect a change in input coefficients. Among
the most common are changes in the economic structure resulting
from policy' measures, for instance, tax reforms, subsidies,
infrastructural investments, changes in the structure of
population, technological change etc. Nevertheless, it is
generally accepted that input-output coefficients do not all
change in the direction nor to the same degree. This is due to
the actual technology innovation that takes place .and the
capacity of a sector to adopt it. Studies about the stability of
the coefficients suggest that in the medium term, some
coefficients hardly change, another group change in a predictable
way, whereas a third group changes drastically and.in a not-so-
easy way to predict. (Alarcon-Rivero, MAP, 1989).

The method that was chosen for updating input coefficients
is the RAS method, an iterative method devised by R. Stone and
his associates at Cambridge University (see Stone, R &
Croft-Murray, G. 1972, Social A untin nd Economic Models)
The method can be regarded as a statistical exercise of adjusting
the base year matrix of intermediate consumption to fit the row
and column totals of the "new" intermediate consumption matrix.
These row and column totals are arrived at independently, using
national accounts statistical data. As suggested by Stone, The
RAS method consists of finding a set of multipliers to adjust the
rows of the existing matrix and a set of multipliers to adjust
the columns of the existing matrix so that the cells in the
adjusted matrix will sum to the required row and column totals
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relating to the new reference year.

The RAS method assumes that the data on output, final
demand and primary inputs per sector is available for the new
yvear to be referred to. With this data, the final demand
gquadrant (D) and the primary input quadrant (B) can be
constructed, and thereby facilitating the derivation of totals
for intermediate inputs and outputs (i.e, the row and column
totals of the new interindustry transactions matrix.

Writing the ratio of total intermediate deliveries in year
(t) to those in the base year (0), a column vector of ratios is
obtained. We arrange the ratios in a diagonal matrix (denoted
RJ) and post-multiply this to the base year flows (denoted A)).

Thus, A, = R,/A_.

We then obtain the ratio of the column total for year t (the
total inputs per sector) and the sum of the columns in A,. We
obtain a row vector of ratios which we then rearrange into a
diagonal matrix Sf and pre-multiply this to a,

Thus, A, = S,’A,.

Adding row wise, we obtain the total deliveries of inputs in the
matrix A,. We then take the ratio of total intermediate
deliveries in year t to those obtained from A, and, again
construct a diagonal of these new ratios, Rf. We post multiply
this to A,.

Thus, A; = R/AA,.

This procedure is repeated until the ratios obtained are equal
or close to 1. O'Connor and Henry summarise the above procedure
simply as determining two diagonal matrices R™ and S~ such that
the matrix of intermediate technical coefficients for the new
reference year called (A,) is given by pre-multiplying the
corresponding matrix for the base year (A)) by R™ to obtain
R7(A,), and post-multiplying this by S~ to obtain R7(A,))S".
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(O'Connor and Henry, pg 91).

For updating the 1980 input-output table for Zambia, the
only data that could fully satisfy the requirements of the RAS
method related to the year 1987. In this year, a number of
important surveys were carried out by the CSO, e.g., The Labour
force survey, the Comprehensive agricultural survey, and the
Annual census of industrial production. Data on primary inputs
and final demand was obtained from the National accounts
bulletin of 1987. Household expenditure was extracted from the
1987 household budget survey conducted by the Prices and Incomes
Commission (PIC). Foreign trade statistics were easily obtained
from the Monthly Digest of Statistics. The United Nations
publications also provided invaluable information for the
construction of the primary cost quadrant and the final demand
quadrant for the purposes of updating. It is however important
to note that some of the data used was still preliminary and/or
provisional and hence some revisions in the data can not be ruled
out. The RAS iterations were done on computer using Symphony. A
macro was constructed to facilitate the iterations and the
termination stage for the iterations was taken when the sum of
squared differences between the estimated row and column totals
and those calculated using RAS were between 0.001 and zero.
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CHAPTER 3

1.0 INPUT-OUTPUT ANALYSIS FOR ZAMBIA

The year 1986 was generally regarded as a transitional year
when most of the effects of the adjustment policies introduced
by the government starting from 1983, (e.g, decontrol of prices
and imports and auctioning of the foreign exchange in october
1985) started to take effect. The economy continued to
experience a decline mainly caused by the poor balance of
payments situation due to the worsening market for copper, the
failure to diversify exports and continued overdependence on
imported inputs of machinery, technology and raw materials. The
consequence of the poor performance of the economy has been
insufficient foreign exchange earnings to pay for imports and
domestic investment leading to general low output levels,
capacity underutilisation and poor industrial growth. The sharp
depreciation of the kwacha has also led to the increase in the
cost of production throughout the economy. Thus, one set of
inflationary pressure came from the supply side, ekacerbated on
the demand side by the increase in the government's budget
deficit. The above changes in the economic environment
inevitably led to the lowering of the standard of living of the
masses, particularly those with no formal income. The
unemployment levels deteriorated to unacceptable levels with
many employers forced to cut back on operations and to lay off
workers, as the impact of the foreign exchange auctioning began
to take effect. Most of the existing industries, mines and
services were all laying off workers and reducing employment as
a cost saving measure. Thus rising inflation and increasing
unemployment created a rather unstable socio-economic atmosphere
which finally "exploded" in December 1986 when riots broke out
in the industrialised Copperbelt province and left more than 13
people dead. This prompted the government to act (to save itself
from collapse).

The first move was to reinstate food subsidies which it had
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withdrawn under pressure from the IMF. The second (related to the
IMF) was a withdrawal from the IMF package of foreign exchange
auctioning. This point was infact very radical, in that under the
IMF package, the Zambian Kwacha had depreciated from K2.714 per
US Dollar in 1985 to over K21.000 per Dollar at the end of 1986.
(a depreciation of more than 821 percent in just one year.) This
"was simply untenable, and hence the measures taken to curb the
decline of the economy. From K21 per Dollar, the currency was
appreciated to K8.12 per Dollar, and fixed there. This was the
rate at which the mines would in a sense, remain viable. It was
a minimum rate at which the mines would operate without running
into foreign 1liquidity problems. This in essence meant an
appreciation of the Kwacha as opposed to the Dollar, of 61.33 %

Other important objectives for 1987 included, among others;
1) The improvement of agricultural production in the short run
through increased investments in appropriate areas of the sector
and agro-based industries.

2) To deal with unemployment and redundancies by creating
alternative employment opportunities (especially in agriculture)

3) To arrest the decline in the standard of living of the people
through measures which would stabilise the consumer price levels
and reduce domestic inflation.

4) To reduce the government budget deficit, by reducing
subsidies, cutting down on administrative positions in the civil
service (pruning)

5) Increase exports by K5,194 mn.

6) Imports of intermediate inputs estimated at K10,920 mn.

7) The trade deficit to be maintained at K479 mn.

8) An increase in investments of K2,200 mn to achieve an overall
growth rate of 3.4 percent.
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Given the above objectives, the next task is to examine what
happens in the economy when all the objectives are applied to the
model. The objectives state, at the outset, that exports should
be increased by K5,194 million, and that there should be an
increase in investments by K2,200 million. In order to find out
the effect of these planned policies on the economy, we examine
the changes that take place to the different aspects of the
economy, namely, production increases, income generation,
employment generation, inflation reduction and the improvement
in the balance of payments by way of a limitation on imports.
With the use of input-output techniques, all the above aspects
of the economy can be examined individually, and conclusions
drawn thereafter.

1.1 REQUIRED PRODUCTION INCREASES.

In order to meet the stipulated growth in exports, the
domestic industries have to produce more both for the purposes
of exportation and for feeding inputs to those industries that
produce for export. (in this case, the copper industry which
would account for K4,674 million, or 89 % of the total projected
increase in exports.) To find out the sectoral and total
‘production increases required, we have to examine the results of
matrix (I - A)”D*F,. This is simply a product of matrix
(I - <A)”D, the cumulative production coefficients by final
demand category matrix, and column vector F_,, the vector of final
demand categories showing the magnitudes of the increments in the
different categories. The matrix A referred to here, denotes the
matrix of domestic technical coefficients, i.e, A = A,. This is
so since the imports are separated out and appear as one row in
quadrant B. The export expansion and the increase in investments
yields the following results as far as production increases are
concerned;
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TABLE 5: REQUIRED PRODUCTION INCREASES.

INRCT - ADmDeFs: REQUIRED PRODUCTIOH IMCREASES

{FOOD CROFS  conmmercial

{FOOD CROPS norn-commercial ¢
VCASH CROPS cormmercial

' S HOFS nor-conmerci sl

pel
Ui
-
=
o
=
[

DOUPUIA WK -
"oIrrooTm

IVESTOCE commercial
IUFSTUCN ron—-comMerci al
ILE
QULTRY & EGGS commercial
'‘OULTRY & EGGS non—commsrcial

10 | FORESTRY

11 FISHING

12 {RETAL HIHING

13 10THER RIMING

14 S SLAUGHTERIHNG large

15 ! SLAUGHTERING =mall

16 [ DAIRY PRODUCTS

17 TCANNING OF FRUITS & FISH

19 1EDIELE OILS & FATS

19 I GRAIN HILL PRIODUCTS larqge scale

RECREATION AND CULTURAL SERVICES
GOVT HDHRIM. SOCIAL & PERSOMAL SERVICE
HOUSEHOLDS

U

Ko e Sector not "productiuve’

20 GRAIN HILL PROOUC srnall scale
21 VBRKERY PRODUC
22 VSUGHR REFINIHG
23 ICONFECTIOMARY AHMD OTHER FOODOS
24 VSOFT DRIMKES, SPIRITS MHD LIAQUORS
25 VTOBACIID
26 SPIMMING & WEFAWING
2? IMADE UP TEMTILES
28 JKHITTIHG & ROPE FRODLCTE
29 {HEARING HPFAREL
30 {LEATHER PRODUCTS & FOOTHEAR
31 1SANNILLS
H2 JOTHER WOOD PRODUCTS
23 JPAPER AND PAPER PRODLICTS
34 JIHDUSTRINL CHERICALS
35 ICHEHMICAL PRODUCTS
36 PETROLEUM & COAL PRODLICTS
3V JPLASTIC PRODUCTS
38 RUBEER PRODUCTS
A9 INOM-HETRLLIC HIHERAL PROIDLUCTS
40 JEASIC RNETAL PRODUCTS
41 {IHDUSTRIAL MACHIHMERY
42 VAGRIC. & NTHER HACHINERY
43 JELECTRICHL PRODUCTS
44 TRAMSPORT EUUIFPRENT
45 DTHEFR MAMUFRHCTURING ma.e.c
46 (ELECTRICITY
4? (WATER WORES AMD SUPPLY
48 CONSTRUCTION
49 JUHOLESALE AHMD RETRIL TRADE
50 IHOTELS, BRERS AHD RESTAURANTS
51 |RAIL TRAHSFDRT
§2 RORD TRAMSFORT
53 (OTHER TRHH: RT
S4 IPOSTS ANHD TELECOHRUMICATIONS
SS IFINANCIAL INSTITUTIONS & IHSHRANCE
S5 IREAL ESTATE
57 I|BUSIMESS SERVICES
58 |EDUCATION
53 {HERLTH
H

' TOTAL
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The results above show us there would have to be an increase of
K18,254.71 million worth of production in order to meet the
proposed expansion. Most of this increase in output would have
to come from the mining sector (29.44 %). The construction
sector would also have to increase output by K1,606.15 million,
accounting for 8.80 % of the total increase in output. It is
important to note that the household sector is excluded from the
final derivation of production increases because this sector is
not, in itself, a productive sector (at least not directly). T
The service sectors also show some marked increase in their
output, especially the financial institutions and insurance
sector (K675.32million), the business services sector with
K435.12 million, and education with K551.82 million. The other -
sectors follow more or less the same magnitudes.

1.2 BACKWARD AND FORWARD LINKAGES.

One of the objectives all LDCs set themselves is rapid growth
in income per head and this rise in incomes is associated with
rises in the share of industries in GDP. The industrialisation
process can be carried out in several wats, but each new
industrial investment will offer opportunities for other
suppliers (backward linkages) and provide inputs for utilization
by other users (forward linkages). It is therefore probable,
that if concentration is directed towards those sectors with
high forward and backward linkages, the industrialization
process could be speeded up (Bulmer-Thomas, pg 190). 1In
input-output analysié, linkages are reflected in the cumulative
production coefficients matrix, the [I - A]” matrix. It tells
us by how much industries  should increase their output to
satisfy an increase in the final demand of a particular industry
by one unit. The backward linkages are read column-wise form the
table while forward 1linkages are read row-wise. In the event
that certain 'key' sectors need to be selected, (Rasmussen,
1975, in Bulmer-Thomas, pg 191) suggests that to measure the
direct backward linkages and take into account the indirect
stimuli'given to the economy at the same time, a direct and
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indirect backward linkage index can be constructed by comparing
the 'average' stimulus created by sector j with the overall
average. This is given by:

where T denotes the i,j” element of the Leontief inverse, n
is the number of sectors, the numerator denotes the average
stimulus imparted to other sectors by a unit's worth of final
demand for sector j and the denominator denotes the average
stimulus for the whole economy when all final demands increase
by unity. It follows that Y, > 1 implies a j* sector where
investments yield above average backward linkages, while the
opposite is true where Yj < 1. Likewise, high forward linkages
occur when a sector's output is or could be used by many other
sectors as an input; by expanding capacity in such a sector,
‘inducements' are provided to using industries which are now
incentivated to expand output top take advantage of the increased
availability of inputs. Given the interpretation of the i,j“
element of the Leontief inverse, a suitable measure of forward
linkages can therefore be given by the following expression,
sometimes referred to as the dispersion index:

such that Z; > 1 implies a sector with high forward linkages,
while the opposite is true where Z; < 1. This unfortunately is
not a reliable indicator of forward linkages since not all
sectors are of equal importance in the structure of demand. For
instance, a small sector (j) which relies heavily on sector i for
inputs will lead to a biased index of forward linkages for sector
i. Capacity expansion in sector i based on ‘high' forward
linkages might have a disappointing impact on the overall rate
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of growth of the economy, because of the small size of (using)
sector j. (Bulmer-Thomas, pg 192)

Laumers, 1976 suggests the weighting of elements in the
leontief inverse by the importance of each sector in the
structure of final demand. The method adopted for the Zambian
table weighs the forward linkage index by sectoral shares in
total output, i.e, by taking *.

X,;/ZX; (3 =1, 2,3, ..., n).

*(see Laumas,P.S. (1976) The weighting problem in testing the linkage
hypothesis. in Quarterly Journal of Economics, 90, pg. 308-312)

46




TABLE 6 BACKWARD AND FORWARD LINKAGES BY SECTOR.

H H RANE EBACKHARD | H FANE FORMRRD
H H LINMKAGES H LINKRGES
' L . .
H H v H
——— - - - ——— m————————— HES
1 !CANHING 0OF FRUITS & FISH i 1 3.62208 | HOUSEHOLDS H 1 31.67H641
2 {DAIRY PROOLICTS ' 2 3.23952 | HHOLESALE AND RETAIL TRADE H 2 9.50989
3 'PUULTPV & EGGS commercial H ] 2.92016 | COMSTRUCTION H S 5 a3819
4 | SLRAUGHTERING 1large H 4q 2.89951 JFO0OD CROPS  commercial H 4q . E62355
5 !GRAIM MILL PRODUCTS large scale H 3] 2.8119% JGRAIM AILL PRODUCTS large =cale H & 5 6u 61
6 !POULTRY & EGGS ron-commercial H & 2.76311 JEDUCHTION H 6 5.35589
? VEDIEBLE 0OILS & FATS H v 2.78232 | 0THER TRRMSPORT H v 5.19355
8 | SLAUGHTERIMNG small H & h.????“ {FIMARHCIAL INSTITUTIONS & INSURANCE ' & -4.954900
9 ! GRAIN MILL FRODUCTS small scale H Q 2.54?9@ ' CHEHICHL PRODUCTS H 9 q.99386
10 {AGRIC. & OTHEFR HACHINERY H L4E294 | FO0D CROPS rmon—commercial ' 10 4.784907
11 | LIVESTOCKE commercial H :.4““11 VROAD TRANSPORT H 11 4.6249498
12 IMETHL HIMNING H 2.47111 1 SOFT DPINFQ, SFIRITS AND LIAQUORS H 12 q4.3091%
13 {LEATHER FRODUCTS & FOOTHEAR ' 2.43999 ELECTRICITY H 13 3.63857
14 } INDUSTRIAL HACHINERY H 2.30978E VEUSIHESS SERVICES : H 14 3. 62996
15 (ELECTRICITY H 2.30651  GOVT ADAIN. S0CIAL & PERSOMAL SERVICES) 15 3.75066
16 ! COMFECTIONARY AMD OTHER FOODS H = ‘PETROLEUR & COAL PRODLCTS H 16 3.5z2080
1?7 {HADE WP TEWTILES \ ' PAFER AMD FAFEFR PRODULCTS H 17 3.29265
18 {OTHER HIMING ' V CASH CROPS commercial | 18 3.03866
19 | HOW-HETRLLIC RIWERAL PRODUCTZ H VHOTELS, BHRRS AHD RESTAURANTS H 19 _.Sqﬂlq
20 | BARKERY PRODUCTS - ' £PLH;TIL PRODUCTS H 20 2.5
21 {PAPER AND PAPER PRODUCTS H ' REAL ESTATE H 21 2.8
22 VELECTRICAL PROCMUCTS H P SUGRE REFTMIMNG H e 2.
23 VPETROLEUR & COAL PRODUCTS H VIHDUSTRIAL CHEMICALS H 23 2.461499
24 | HERRING HFPAREL ' VLIVESTUCE commsrzioal H 24 2.35
25 VKHITTING & ROFE FRODUCTS ' VIHDUSTRIAL MHCHIHER'Y H 25 2
26 :IHDUSTRIHL CHERICALS H NOH-HETALLIC AIMERAL PRODUCTS | 26 2
27 IOTHER HOOD PRODUCT S H Y SPIHHING & HEAWI MG H 27 2
283 I SPIMMING & HEAVIHG H VLIVESTOCE ron-commercial ' 26 2
29 | RUBEER PRODUCTS i ' HEMLTH ' 29 2
0 I HATER HORKES AMD SUPPLY H P FORESTRY H 30 2
31 !WHOLESALE HMD RETRIL TRADE ' VPOSTS AMD TELECORNUNICATI OMES H 31 2
32 VCOHSTRUCTION H VRAIL TRANSPORT ' 32 2
33 I|BRSIC RETAL PRODUCTS H { HERRIMiG RPPHREL H 33 1 2.00311
39 VSAUNILLS H VEBRSICG HETAL PRODULTS H =4 1.92655%
5 1 SUGHR REFIHING H LEATHER PROC = FOOTHERR H 35 1.688224
36 VCHASH CROPS rnon-—commercial H | BAEERY FPRODLIL H 36 1.73378
37 {TRRAHSFORT EQUIPHENT H ' RUEBER PRODLIC H 37 1. 75610
I3 IMILE H 1. 'RECREATION AHD CULTURAL SERVICES H 3@
39 {HOTELS, EBARS ANO RESTRAURANWTS ' 1. {TRANSPORT EQUIFNENT H 39
<0 | FISHING H 1. VHADE UF TERTILES H 40
41 | LIVESTOCKE non—commercial ' 1. P FISHI NG H 41
42 | PLRSTIC PRODUCTS H 1. P TOERICH H Sq2
43 |EDUCATION H 1. VPOULTRY E EGGS commsrcial H 3
49 | FOOD CROPS  commerci al ' 1. {OTHER RINIMG H 94
48 | UTHER TRAMSPORT : 1. PSLAUGHTERING 1 arge “ H 4%
45§ HOUSEHOLDS H 1. VOFRIRY PRODUCTS H €
A4 LGOWT ADAIM. SOCIAL & PERSOMAL SERVICES! 1. VHILK H 47
43 | RAIL TRAMSPORT H 1. VCASH CROPS ron—commMerci al H &
43 | FORESTRY H 1. VELECTRICAL PRODUCTS H 49
50 !S0FT DRIMKS, SFPIRITS AND LIQUORS H 1. ! OTHER HODND PROOUCTS ' S0
S1 { TOBACCD H 1. KNITTING & ROPE PRODUCTS H S1
52 ICASH CROFS commercial ' VHATER HORES HHD SUPFLY H sz
53 1O0THER MAMUFACTURING n.e.c H {OTHER HAHLIFACTLIRING n.e.c ' K]
54 | POSTS AND TELECORRUNICATIONS H { CONFECTIONARY AND -OTHER FQOODS H 59
S5 (HEALTH H VAGRIC. & QTHER RACHLINERY H 55
56 I CHERICAL PRODUCTS H {GRAIM NILL PROODUCTS small scale H g6
S? (1FOOD CROFS nor—commercial H {NETRAL HMINING H 5?7
S8 | RNAD TRANSPORT H { SLAUGHTERIMNG small H S8 1.1543%
59 {RECREATION AWD CULTURAL SERVICES H 1. UQS4q VEDIBLE OILS & FATS H 54 1.1158%
20§ EBUSINESS SERVICES H U.90620 ' CAMHING OF FRUITS & FISH H &0 1. 10970
&1 {REAL ESTATE H 0.85622 | SAHMNILLS H 61 1.07094
£2 | FIHANCIAL INSTITUTIONS & INbUPHNCE H 0.814991 FOULTRY & EGGS non-commercial H [3<d 1.0304%

.
—_— —_— ——- - —— e o e e e e —_ —_———————
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1.3 IMPACT ON THE GENERATION OF INCOME.

The generation of income in the economy can be determined by
pre-multiplying the matrix of income multipliers, B (having
adjusted it for 1leaks, i.e, imports and indirect taxes) and
matrix (I - A)”D, and then post-multiplying this by matrix F,.
Matrix B consists of three rows, namely the household sector,
(having been shifted back from the interindustry matrix) the
capital gains and remainder value added, these two consisting of
operating surplus and consumption of fixed capital (depreciation)

The households will be the greatest beneficiaries of the
increase in income, with a total of K4,154.16 million accruing
to it. This 1is followed by company profits (operating surplus)
equivalent to K3,884.47 million and the consumption of fixed
capital with K871.42 million. The results are shown below;

TABLE 7. THE FULL IMPACT ON THE GENERATION OF INCOME

HOUSEHOLDS 4154.16
OPERATING SURPLUS 3884.47
CONSUMPTION OF FIXED CAPITAL 871.42
TOTAL 8910.05

1.4 THE FULL IMPACT ON THE GENERATION OF EMPLOYMENT

The issue of employment has always been a very critical one,
both politically and socially. In a small economy like Zambia,
the generation of employment has almost always lagged behind the
rate of growth of population. The fast growing population, and
hence the labour force, has outpaced the generation of
employment, resulting in a substantial growth of unemployment.
The term "labour force" here is used in the broad sense and
consists of all those persons in the population above a
specified age (12 years in the 1980 census) and are either
employed, or unemployed, or looking for, and are available for
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work. In Zambia, employment statistics have not been a nice
picture to look at. Out of a labour force of 1,744,184 (1980),
27.5 percent were found without any work. Among the total
unemployed. The proportions of the unemployed out of the total
labour force in rural and urban areas were 23.8 and 33.2 percent
respectively. Indications are that these figures are actually
rising, especially with the spate of redundancies that have
rocked the economy after the introduction of economic austerity
measures. This is why the generation of employment has become one
of the most urgent objectives of the government.

Several policy options have been proposed. Among which
economic restructuring through the encouragement of small scale
industries to boost employment, adoption of more labour intensive
techniques of production, and the reorganisation and expansion
of the educational system to produce the right type of manpower
have been the most important. This is illustrated in the
objectives contained in the annual plan for'1987 (NCDP, Economic
Review and Annual Plan, 1987, pg 105). Briefly, they can be
listed as follows;

1. To improve the planning, coordination, monitoring and
evaluation of manpower development and utilization.

2. To promote and harmonize the planning and implementation
of projects with their manpower implications in the
restructuring of the economy in order to enhance productivity
and employment.

3. To develop an optimal scheme aimed at setting priorities
for "Zambianization" and educational requirements necessary for
its implementation. Skills such as Accountancy, Engineering,
Medicine and Agriculture will be given due priority.

4. Foster the development of employment through the
development of cottage and small scale industries, the use of
labour intensive production -methods.

The full impact of the proposed expansion of the export
sector and the investment sector can be examined using
input-output techniques by looking at matrix B (I - A)JD*Fﬂ
where matrix B, is the diagonal matrix of employment coefficients
and the rest of the other matrices are as before. The elements
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in the employment matrix denote the amount of labour required
to produce one unit of output. The results of the calculations
show the labour input into producing one unit of output (in this
case, one unit refers to K1 million worth of output of a given
sector. The results of the calculations are shown below.

Again, the results show that employment will be generated mdst
in the mining sector, accounting for 25.99 percent of the total
employment generation. This is followed immediately by
construction with 11.34 percent of the total. The figures show
(interestingly) that the agricultural sector, though it is
supposed to be the sector with the greatest potential, does not
react much to the proposed expansion. This could be due to the
fact that it has very little interactions with the export and the
capital formation sector. N
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TABLE 8. FULL IMPACT ON THE GENERATION OF EMPLOYMENT.

EBewlHWCT - FOxD=F=z: ERPLOYNENT GEMERATIOH

Funn commsrci al

LERTHEFR FRODUCTS & FOOTHERR

1
23 FI?UD non~coHMercial
3 cammercial
q 1 + hor—coMMercial
S 'L :I r--:nune-r-ci.s'-l
5 LI UE‘-THI K rmn-comperci al
? (HILE
8 IPOULTRY & EGGS coMmercial
9 FOULTRY & EGGS mon—comMsrzial
10 {FORESTRY
11 (FISHIHG
12 {HETHL RNIMIHG
13 [ OTHER NINIMG
14 1 SLALGHTERING 1arge
15 1 SLAUGHTERIHNG small
16 1DAIRY PRODUCTS
1?7 CAHMIHG OF FRUITS & FISH
18 JEDIBLE OILS & FATS
19 1 GRAIN NILL FRODUCTE large =
20 IGRATN AILL FRODUCTS zwnall =
21 {EBAKERY PRODUCTS
22 13UGHR BEFIMNIMNG
23 VCONPFECTIQMARY AMD OTHER FOODS
24 1S0FT DRINES, SPIRITS RHD LIQUORE
25 TOBNCCD
26 EPINMING & HEAVING
27 (HNADE P TEWTILES
283 KHITTING & FOPE PRODUCTS
23 VHEARIHG APPAREL

1 PSAMRILLS

2 1OTHER WOoD FRODMICTS

3 1PAPER HHD PAPER PRUDLCTS
39 IMDUSTRIAL CHERICALS

35 VCHERICAL PRAODUCTS

36 FETROLEUN r"nL PIAOIMICT S
37 VFLRITIC
38 | RUBE 101
39 VHOW-HETALLIC HIHFPH! PRI TS
40 {EASIC HETAL PRODNCTS
41 INDUSTRIFL HACHIMERY
42 VAGRIC. & OTHER HACHIHERY
43 JELECTRICAL PRUDLICTS
44 | TRAMSFORT EQULFHENT

45 1 JTHER HHHUFHETURINH e

45 VELECTRICITY

47 {HATEFR HDRES RHD SUPPLY

43 CONHITRUCTION

49 | MHOLESHLE AND RETVRAIL TRHALE
SN JHOTELS, BARS AND RESTAURANMTS
51 RAIL TRAKWSFORT

52 | ROAD TEAMSFORT

53 | OTHER TRANSFORT

S4 {FOSTS AHD TELECOMAUMICATIONG

S5 JFIMAMCIAL INSTITUTIONS & IM3IURANCE
SH | RERL ESTHTE

5?7 IEUSITHESS SERVICES

S8 EDUCHTINN

£9 1 HERLTH

3 LPFH]IHN AN CULTURAL SERVICES
UT AONIM. SOCIAL & PERSOMAL SERVIC
62 :HHU SEHDLDS
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1.5 TOTAL IMPORT REQUIREMENTS

In order to meet the export expansion, there has been, as
already noted, a substantial rise in the output of the sectors.
This increase in output means that these sectors have to
increase their inputs in one way or another. Some of the
required inputs are produced locally by other sectors, and some
have to be imported. This section will analyze the extent to
which each of the sectors will have to import some of their
inputs in order to satisfy the proposed expansion. This will
obviously have a bearing on the balance of payments position of
the country with due regard to the import portion of their
inputs. In order .to examine the impact of the expansion
objectives on import requirements, we have to look at matrix
B,(I - A)”D*Fs. Here, B, refers to the diagonal matrix of import
coefficients. The results obtained show a marked departure from
what has been observed previously. The household sector comes
first in terms of import requirements (consumables). Then comes
- construction with K211 million in import requirements. The
chemicals sector, comprising of several sub-sectors, and the
fabricated metal products sector, also comprising of several
sub-sectors come as major importers of inputs after
construction. The agricultural and mining sectors also have
their fair share of import requirements, with the latter taking
in as much as K70.6 million in imported inputs. The data
obtained in this calculation is important in that it gives an
indication of the sectors that are most likely to put pressure
on the country's balance of payments position;

The growth prospects that have been projected will require
that the balance of payments position be improved. The obvious
remedy is to expand exports as much as possible, while at the
same time limiting imports. An examination of the figures
obtained thus far should show us the impact of import increases,
as we go to export rises, on the balance of payments position.
If we go back to the initial conditions set forth in the annual
plan, we find out that in 1987, import 1levels should be
maintained at K10,920 million, meaning an increase of K6,626
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million from the 1986 level of K4,294 million. This should give
us a trade deficit equivalent to K479 million.
To find out what actually happens, consider the following;

Original import level 4,294.00
2 Projected import level 10,920.00
3 Increase projected 6,626.00

Of which additional input requirements 1,265.87

5 Basic import level (1 + 4) 5,559.87
6 Exports (New level) 10,441.00
7 B.0.P. deficit based on total increase - 479.00

projected (6 - 2)
8 B.O0.P. deficit/surplus based on Basic 4,881.13
import level (6 - 5)

The additional imports required to meet the export expansion
is K1,265.87 million whereas that given by the planning office
is K6,626 million. This is evidently needed to facilitate the
importation of capital goods, government import expenditures
n.e.c such as military expenditures, administrative imports
(diplomatic missions etc). The final balance of payments
position has to take into account not only exports and imports
of goods and services, but also non-factor services like freight
and insurance, transportation, travel, etc, investment errors
and omissions and allocation of SDR's. The case for improving
the balance of payments situation in Zambia lies in import
restrictions (especially government imports) and an expansion in
exports. The restriction in imports of final consumption goods,
especially those that may be classified as non-necessary
(non-basic) consumption goods could go a long way in improving
the balance of payments position. Obviously necessary capital
goods do not fall in this category. A reduction in ‘imports' by
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say the central government would entail a reduction in diplomatic
missions and perks that go along with running a relatively large
work force abroad. Other cuts would ofcourse entail the
restriction of importations for military purposes, a reduction
in the importation of luxurious limousines for the leadership,
etc. These suggestions do however have political connotations
and are therefore beyond the scope of this paper. Given below
is a table of results for the total imported input requirements.
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TABLE

NONAWN SOOI VNTNAWN -

[ S S T Wy

18

9: IMPORT REQUIREMENTS.

BimIHW L - AM=DxFs: INPORTS REAQUIREHEMTS

tFOOD CROPS  commercial
tFOOD CROFS non-commercial
{CASH CROPS commercial

VCASH CROFS norn=cowMmercial
(LIVESTOCE commercial
IVESTOCKE non-commerci al
*OULTRY & EGGS commercial
*OULTRY & EGSS mon—commsrcial
ORESTRY

ISHING

ETAL HINIWG

OTHER HIMIHWG

t SLAUGHTERIHG 1arge

1 SLAUGHTERIHNG =small

fDALRY PROOUCTS

VCANNHING OF FRUITS & FISH
VEDIELE OILS & FATS

{GRAIN HILL PRODUCTS larqge scale
{GRAIN HILL PRODUCTE zmall scal
VBAKERY PRODUCTS

P SUGAR REFIHING

VCONFECTIONARY AMD OTHER FOODS
VSOFT DRIMES, SPIRITS RAND LIQUORS
' TOBACCD

{SPIHMING & HERVIHG

{HADE UP TEWTILES

TEMITTING & ROPE PROOUCTS
tHERRIMHG AFFAREL

{LEATHER FRODUCTS & FOOTHERR
VSHHRILLS

{OTHER HOOD FRODUCTS

{PAPER AND FAPER FRODUCTS
VIMDUSTRINAL CHERICALS

VCHERIZRL PRODUCTS

VPETROLEUH & COAL PRODUCTS
TPLASTIC FRODULTS

V RUBEER PRODUCTS

VHON-METALLIC HINERAL FRUDUCTS
VBASIC HETAL PRODUCTS
VINDUSTRIAL HACHIHERY

VAGRIC. & OTHER HACHIHERY S
VELECTRICHL PRODLICTS

{ TRAMSFORT EQUIPMENT

VOTHER MANUFACTURIHG mi.e.c
VELECTRICITY

VHATER HORES AMD SUPPLY
VCOMSTRUCTION

t HHOLESALE FAHMD RETRIL TRRADE
VHOTELS, BARS AND RESTAURAMTS
{RAIL TRAHMSFIR
tRORD TRAHSFORT

VOTHER TRENSPORT

fPOSTS AND TELECORRUMICATIONS

oIMADTIC
r
-

)

SFINAMCIRL INSTITUTIOHS & IHWMSURAHCE

{REAL ESTARTE

{BUSIHESS SERVICES

+ EDUCATI NN

tHEALTH

VRECREATION AND CULTURAL SERVICES

VGOVT ARDAIM. SOCIAL & PERSOMAL SERVICE

{ HOUSEHOL DS
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1.5. SECTORAL AND NATIONAL INFLATION LEVEL

It has been mentioned earlier on that the IMF backed economic
stabilisation programme that Zambia had undertaken in mid 1986
' exercerbated the rise in prices in the domestic economy. the
foreign exchange auctioning system pushed down the external
value of the Kwacha from K2.714 = US$ 1.00 to K21.00 = US$1.00,
a depreciation of 821 percent. This in effect brought down the
purchasing power of the Kwacha and pushed up the annual inflation
rate to more than 60 percent. This forced the government to
rethink its relations with the IMF and soon afterwards, broke off
all ties with the Fund. The government took steps to save the
Kwacha from total collapse by revaluing the external value of the
Kwacha (from K21.00 = $1.00 to K8.12 = $1.00, a revaluation of
61.33 percent. The results of this revaluation are manifested to
a certain extent in the inflation levels which actually fell
quite considerably at the beginning of 1987. Now we examine what
our input-output will show us. A uniform revaluation of the
external value of the Kwacha by 61.33 percent means a decrease
in import prices of

61.33% - 100
38.67% - X

Thus X = 38.67 x 100
e e eaeaa- = 63.05%

In the first instance, production prices will go down in the
magnitudes obtained from multiplying the import diagonal matrix
B1 and the column vector of the percentage drop in prices of
imports. This of course assumes that import prices paid by the
different sectors are identical. The final impact of direct and
indirect effects can then be calculated by simply multiplying the
transpose of the first row of the B(I - A)” matrix and the
column vector of import price reductions. The first instance and
final impact of direct and indirect effects price decreasesbare
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shown below. The results indicate that in the first instance, the
chemicals industry will respond immediately to the revaluation,
registering the biggest price reductions. This is followed
closely the fabricated metal products sectors. The rest of the
economy experiences minor reductions in prices of between 0%
and 8%. When all the direct and indirect effects have worked
themselves out, the production price decreases will more or less
uniform in the majority of the sectors. The non-commercial sector
registers the lowest decline in production price decreases due
to the fact that it has the least interaction with the foreign
sector, and hence all changes in the foreign sector will not have
much of an impact on the operations of the non-commercial sector.
This can be said of all sectors which, in the final analysis,
have little changes in production prices even after the direct
and indirect effects have worked themselves out.
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TABLE 10. PRICE CHANGES

PROUOUCTION PRICE CHANGES DUE TO REVALLUATION IN
THE ESTERENAL VALUE OF THE DORESTIC EUPPENCP

{
: : 1 2 : a
! |FIRST ¢ FINAL ITHE DECRERSE IN THE
] e ————— ——— ——— == INSTAMCE INFACT OF! RATE OF INMFLATION
] | FRODUCT IO DIRECT AM! COLUHNN & HWEIGHTED
! { FRICE INDIRECT | BY SECTORAL SHARES
: :DECPER ES EFFECTS = IM TOTAL OUTFUT
P 3
—— ———— -t e e S e o e _..._l ——————————— _-_' -—
1 IFOOD CROFS commercial | 6E.6E6343 1? 39425 | Q.23726
2 IFOOL CROFS nori—commer i sl { 0.62366 ] Q. 07002
3 ICASH CROFS commercial | 2.79253 | 0.0ES18
4 ICASH CROFS mor—comMmMercial | g.91884 | 0.04039
S ILIVESTOCHK commercial ] 5.26#8? | Q.07719
) lLIUFSTOPH Fion=CorMerci Al I E. 10.416585 | 0.01859
7 InIL I Q. £.393777 | 0.0057S
] lPOUlTPV % EBGS commercial t 1. 11.3905€7T | 0.03023
QA {POULTRY & EGBS ron—commMercial | 0. T.0S54922 | 0.00142
10 I FORESTRY ! 1414970 | 0.01541
11 IFISHING ] E.E17083 1 0.01834
12 IHETAL HIMING | 14.89022 | <. 18768
13 1OTHER MIMIHKG ] 11.THIED | Q,038%
14 | SLAUGHTERING lar? { 12.2725%1 | N.0323S
15 | SLAUGHTERING small ] T ] «DOSET
16 {DARIREY FRUDUCTS 1 ! C.04228
17 TCANMNING OF FRUITS & FISH t ] 0.130969
18 |EDIELE OILS & FATS VB, : i Q.00443
19 IGRAIN MILL PRODUCTS large scalw | 1.14°13 ! n.17276
20 IBRAIN MILL PROOUCTS =mall scals I 0.00000 | 0.0083%
21 |BAKEERY PRODUCTS ! 0.1“150 1 0.045650
22 13SUGHR REFIMING ! Q3 | 0.063%3
23 |CONFECTIONARY AMD OTHER FOOD=S | & { 0.028496
24 1SOFT DRIMKES, SFIRITS MHHD LIQUORS | O 29.30217 0.22048
25 {TOBACCO [ A | 0.17019
& $SPINMING & HEHUINB 1T ! 0, 1069
27 IMADE UF TESVILES i s | Q.083E1
P TENITTING & ROFE FRODLCTS [ ] . 0S593
Z9 |HERRING HFPAR {8 | 0. 19698
30 LEATHER FRODIN:TS & FOOTHERAFR 1 7 19. QS Gn 1 C.0ES10
31 LSARNILLS [ 10.849a499 | 0.01970
32 1OTHER HODOD PRDUHCTS {4 17 .403545 | O.09291
33 {FAPER AND PARPER FRODUCTS | ¢ 0.1692
34 LIMDUSTREIAL PH!HIFﬂLa 2 i C.301%6
IS FCHERICAL FPRODUC [ { 0.61045
36 IFETROLEUM & GCOAL PEODUCTS 123 1 0.E&103
27 IFPLASTIC FRODUC {26 t . 25782
23 | FUBEER PRODUCTS {18 ] . 149341
3 INMON-HETALLIC RINERAL FRODUOCTS i1 { 0.12374
<40 {EASIC HETAL PRODUCTS [ 1) | n.0sq412
41 INDUSTRIAL RMACHIMERY {ef | (. 13358
42 VAGRIC. & OTHER HMACHIHNERY {4 19 { Q.03006
43 ELECTRICAL PRODLICTS 110 21 | 0.13116
44 | TRANSFURT EQUIFHMENT 113 @1 | 0.1708S
4S5 1 OTHER MANUFACTURING m.e.c 14 = ] 0.030911
46 ELECTRICITY t 1.¢ 11 ] . 18735
7 THATER HORKS ANMD SUFPLY ] 0. 13 { 0.024€3
48 | CONSTRUCTION P8 19 ] 0.781ES
49 | HHOLESALE RANMD RETRIL TRHUOE o i H 0.21917
€0 HOTELS, BARS HANDY RESTAURAMTS i E. ] 0.07338
€1 IRAIL T;HNqPORT i1 19 | 0. 12365
€2 IROAD TRAMSPORT J | 1€ i 0.232944
S3 I0OTHER TRHMESPORT [ =0 ! 0.33766
4 IPOSTS AND TELECOMHUNICATIONS 0 13 ] Q.J7T795
S {FINAMCIAL INSTITUTIOHJ i INSURANCE! O 2 { N.247%4
56 IREAL ESTATE I O. ] Q.077Ev
57 IBUSINESS SERVICES 1 Q . ) ] 0. 198498
58 |EDUCATION [ ] 16 .666T1 | 0.52956
£9 IHEALTH 1 0. 20.40127 | 0. 18560
60 IRECREATION AND CULTURAL SERVICES | 0.0 12.77v3A80 | N.NS664
61 |GOUT. ADMIN, =00 & FEFS SERVICES 10 16.-‘-11':08’? ! 0.7TE8ET
€2 :HOUSEHULUS : 3 16.60794 : 4.01930
ITOTAL INFLﬁTIﬂN E ! 1€. 86171
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The reduction in the overall rate of inflation can be calculated
by taking the weighted average of price decreases after the final
impact of direct and indirect effects have worked themselves out.
The weights used are the sectoral shares in total output, i.e,

X;/ZX; (3 =1, 2, 3, ... , n).

The overall reduction in the rate of inflation comes out to be
15.86171 %. This is actually in line with the findings obtained
from the consumer price statistics bulletin of the CSO in which
it is shown that there was a marked decrease in the rate of
increase in the rates of inflation rates in the high and low
income groups. This could have been due to the reductions in the
prices of imported inputs. The effect has however not been very
significant on the part of the consumers, due, most likely , to
demand pull factors that affect prices (CSO, Consumer Price

atistic 1987) .

1.6. A CRITERIA FOR CHOOSING THE MOST APPROPRIATE SECTORS TO
INCENTIVATE IN ORDER TO ACHIEVE THE DESIRED OBJECTIVES IN
THE MOST EFFECTIVE WAY. THE RANK CORRELATION METHOD.

Given the number of objectives that have to be met, and the
limited resources available at the economy's disposal, it is
important to know which sectors hold the best cards for Zambia
so as to warrant themselves the title of "priority sectors" in
the event that avpolicy needs to be implemented. Which of the
sectors has the greatest potential in meeting the conditions set
forward in plans. This is especially true when there is a
limitation in the plan resulting from a limitation in resources,
to the effect that the final demand categories of specific
sectors can be incentivated. Then there is a need to choose
which of the sectors are the most effective in achieVing the
desired goals. The goals desired herein depend on the urgency
of the situation. In the 1long run, economic maximisation takes
precedence over short term (usually political) objectives. Items
like economic growth are usually medium term to 1long term
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objectives, while, controlling inflation comes in as a short
term to medium term solution. Different objectives have
different sectors that can best achieve them.

Given the constraints that face most LDCs, it is important,
as has already been said at the beginning of the first chapter,
that policy makers have a tool with which they can determine
which sectors of the economy best serves the purposes of growth,
employment generation etc. The input-output framework is, in this
regard, very suitable (despite its limitations) a tool for such
an exercise.

The method used in this paper was proposed by Hirschman,
1958, and entails raking sectors in terms of their potential
stimuli to growth via the inducement mechanism and to select key
sectors for promotion corresponding to those with the highest
backward and forward linkages. (Hirschman,A. 1958). However, this
method has got some shortcomings in that there is no guarantee
that the potential stimulus measured by backward and forward
linkages will be translated into actual growth. Another point is
that taking 1linkage analysis in isolation overlooks the
importance of other equally, if not more pressing problems of the
third world such as employment generation, the balance of
payments difficulties, inflation, etc. With due respect to the
second problem, the selection criteria for 'key' sectors should
always bear in mind the other equally important objectives.

In light of the above, rankings were undertaken for five
different sets of criteria, namely backward linkage indices,
forward linkage indices, employment generation, inflation, and
balance of payments. Given below in table 11 are the ranks of the
different objective criteria that were identified as important
for 'key' sector selection:
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TABLE 11. SECTORAL RANKS FOR DIFFERENT CRITERIA.

21 1BAKERY PRODUCTS
22 1 SUGHFR REFIMING
23 {COMFECTIONARY AND OTHER FOODZ

= g b

H BRCEHARD { FORWARD EMPLOYHENT
H PROOUCTION { PROOUCTION GEMERATION
H LIMKAGES ' LINEAGES

1 {FODD CROFPS  commerci al g7 4 el
2 {FOOO CROPS non-commercial 44 10 43
3 ICASH CROFS commercial S2 G 39
4 1 CA5H CROPS non-commercial 36 48 31
S |LIVESTOCE commercial 11 24 33
6 I LIVESTOCE ron—commercial 41 28 16
? VHAILK a8 47 1
8 'POULTRY & EGGS commercial 3 K] 10
9 | POULTRY & EGGS mon—commer:ial B 62 1
10 ! FORESTRY 43 26
11 ! FISHING €40 El
12 I{METHL HINING 12 16
13 {OTHER MIMING 13 15
14 | SLAUGHTERING 1arge 4 G
15 ! SLAUGHTERING small 3 1
16 {DAIRY PRODUCTS 2 28
17 {CHMHMING OF FRUITS & FISH 1 13
18 |EDIEBLE OILS & FHTS ? o
19 IGRATHM MILL PRODUCTS large scale 5 25
20 VGRATH AILL PRODUCTS small scale 3 1
o
]

[
29 1SOFT DRIMKS, SPIRITS AND LIQUORZS H
25 | TOBACLCO H
26 1SPIMHING & HEAVING H
27 !'PADE UP TEWTILES H
@8 VKHITTING & ROPE PRODUCTS H
29 | KERARTHG HPPRREL - H 24
30 LEATHER PRODUCTS & FOUTHERR H
1 VSAMMILLS H
I2 VOTHER HOOD PRODUCTS H
33 I PAPER AND PAPER PRODUCTZ :
34 | INDUSTRIAL CHERICALS H
35 | CHEHNICAL PRODUCTS H
36 {PETROLEUR & COAL PRODUCTS H
37 IPLRETIC PRODUCTS H
33 | RUBEER PRODUCTS '
9 VNON-NETALLIC HIMERFL PRODUCTS H
€40 {BASIC HETAL PRODUCTS H
<41 | INDUSTRIAL HRACHINERY '
42 |AGRIC. & OTHEFR HMACHINERY :
43 ELECTLICHL PRODUCTS H

44 | TRANSPORT EQUIPHENT
45 {OTHER HNAHUFACTURIHG r.e.c

46 ELECTRICITY ; < S0
47 WATER HORKES AHD SUFPLY a0 g2 2 1
48 | CONSTRUCTION 32 3 &7 Q4
49 | HHOLESHLE HHD RETRLIL TRRADE 31 e 43 £
S0 {HOTELS, EARS AND RESTRAURANTS 39 19 29 1
51 {RHRIL TRAHSPORT ) 48 32 2 25
S2 [ RUOAD TRAHSPORT S8 11 53 37
S3 | OTHER TRAMSPORT 45 v 54 20
54 POSTS AND TELECORALINICATIONS S4 31 32 S
€5 IFIHANCIAL INSTITUTIONS & INSURANCE 2 €& S0 1
S6 {REAL ESTATE 61 21 31 1
57 IBUSIMNESS SERVICES - &0 14 416 1
S8 |EDUCATION 43 & 55 1
S99 'HERLTH &5 29 43 1
60 RECREATIUON AND CULTURAL SERVICES 593 36 o4 1
61 1G0T ADMIN. SOCIAL & PERSONAL SERVI 47 1% S8 -
62 | HOUSEHOLOS . 46 1 £2 i




1.6.1 THE RANK CORRELATION METHOD IN INTER-INDUSTRY ANALYSIS.

This section is basically concerned with the actual
identification of ‘key' sectors following the previous steps of
ranking industries according to different criteria. Development
strategies often aim at maximizing growth and employment, and at
reducing inflation and balance of payments deficits, and then
reconciling both goals. In this respect, rank correlations
analysis can be applied to the 1linkages derived from the
input-output tables in order to determine any possible trade-offs
between the different criteria and to identify key sectors and
potential bottlenecks. Table 12 below shows the results for rank
correlations of total linkage effects. ( The rank correlation
coefficient is a measure to compare two different rankings to
which the same rule of ranking is applied, a standard measure of
which is the Spearmans correlation coefficient defined as:

r = 1 =  ccceeaeaaaaa- (-1 < r < 1)

where d = the difference between the ranks of corresponding
pairs
n = number of observations.
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TABLE 12 RANK CORRELATION MATRIX FOR PRODUCTION, EMPLOYMENT,
INFLATION, AND BALANCE OF PAYMENTS.

RAME, CORRELATINM HATRIY FOR PRODUCTION, EMPLOYHENT, INFLATION,
AND BALANCE OF PAYHENTS : o - :

T EBHCKHHHD FORHARD EHFLOYHENT IHFLATION BALANCE

' LINEAGES LINERGES aF

H PHYHENTS
EACEHARD H 1.00000
LINEAGES H L
FORHARD ' =1 49€E0 1.00000
LIMKAGES o
EHPLOYHENT ~1.337VER 1.52315 1.00000
;;}Fl—_;;;ll.:l —————————— I_l 3TEAE =11, 743549 -1.419133 1.00000
EQC;;EENQE——n:—“—ﬂ:a.lqlﬁm =11 3E0% L - 18254 0. 39095 1,000
FAYHENT S

Several conclusions can be drawn from the above. First, rank
correlations between backward linkages and forward linkages are
negative reflecting a 1low degree of articulation between
supplying sectors when there is a change in the sector using
their outputs as inputs and, also between using industries when
there is a change in the sector supplying inputs. Second, there
is a negative correlation coefficient between backward linkages
and employment reflecting a trade-off between sectoral output
growth and employment géneration, i.e, growth and employment
generation actually work in opposite directions. This is easily
reflected in table 11 in which those sectors with the highest
ranks in sectoral output growth (backward linkages) have the
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lowest ranks in as far as employment generation is concerned.
There is a fairly positive coefficient of correlation (0.37896)
between backward 1linkages and inflation implying that the
relationship between production increases and reductions in
inflation is positive but not strong. Backward linkages and
balance of payments follow more or less the same pattern of
relationship as that between backward linkages and employment
generation. The coefficient here is -0.14150.

On the other hand there is a relatively mild relationship
between forward linkages and employment generation (0.52315).
This is not really high, but at least it shows us that when there
is a change in the output of the sector supplying inputs, there
is a chance that employment might increase in the sectors that
are using this increase in supply of inputs, leading to a rise
in employment levels. The correlation coefficient between
forward 1linkages and inflation is fairly high and negative,
reflecting a situation in which if there is an increase in the
supply of inputs, the resulting increase in output of the using
industries will result in an increase in the inflation rate.
This is a good example of conflicting goals in the prevailing
production structure.

The negative value of -0.49193 in the rank correlation
between employment and inflation reflects one of the basic
relationships in economics, that is, a rise in employment
(without a corresponding increase in production) means that there
will eventually be more money in circulation, and this will
inevitably push up the price level. The same goes for balance of
payments and employment generation, though to a much 1lesser
extent. (The coefficient is -0.18254)

The inflation and balance of payments coefficient of 0.35096
is low and positive. This reflects the fact that there is little
concordance between inflation and the balance of payments. A
reduction in inflation 1levels might improve the balance of
payments position, but to a very minimal extent.
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CHAPTER 4
CONCLUSTIONS.

1.0 SELECTION OF KEY SECTORS

The most 1likely candidates for selection using results
obtained from the preceding chapter can be determined by the
criteria with the strongest positive correlation coefficients,
in this case, backward linkages and inflation; forward linkages
and employment. A new ranking system can then be constructed in
the following steps;

1) We take the averages between the ranks of forward linkages
and inflation, and re-rank them.

2) Then we take the averages between the ranks of forward
linkages and employment generation and re-rank them.

3) The third step is to take the average of the resulting
rankings from (1) and (2) and rank these. The selection of key
sectors can then be made on these final ranks obtained.

The results obtained from the operations above are shown in
tables 13 and 14 and yield the following results; if we are to
consider both forward and backward linkages together with
employment generation and inflation reduction as our primary
objectives, then the most likely sectors that can be considered
as key sectors for the purposes of both economic growth and the
other equally important goals of employment generation and the
reduction in the level of inflation. Given the above, the results
show the sectors that will maximise the already mentioned
objectives. It is not surprising that sectors like grain mill
products (large scale), commercial 1livestock, -electricity,
construction, forestry, industrial machinery, food <crops
(non-commercial), etc, provide the best prospects while sectors
such as households, tobacco, recreation and cultural services,
plastic products, etc do not fair very well in promoting growth
of the economy.

It is surprising that the country's biggest sector, the
metal mining sector, ranks 36 based on the criteria chosen.
This may be due to the fact that this sector has little backward
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1.1 CONCLUSIONS.

The analysis that has been presented in the preceding
chapters was constrained by one fundamental problem; the problem
of data. Though the input-output tables for Zambia appear quite
elaborate in relation to the size of the economy and financial
constraints, a lot must be done to improve the quality of the
data for undertaking such an exercise. The data that is usually
used in the construction of the tables is in the first place not
specifically meant for input-output. The Central Statistical
Office of Zambia collects data that is required by a multitude
of users for different purposes, and as such the format that the
data 1is presented in sometimes does not at all suit the
applications to input-output tables. In the ideal case, there
should be a separate survey for the purposes of constructing
input-output tables, in which the correct pricing procedures are
followed rather than relying on imputations about distributive
margins and transport margins. The transactions that are
collected should reflect the amounts spent, and the quantities
consumed by all the actors in an economy, and all the deliveries.
This, unfortunately, would be a very costly exercise. Due to
differences in production technologies within particular sectors,
a separate survey should be carried out on all the different
categories of producers, starting from the informal sectors, the
formal small scale sectors, the formal large scale sectors etc.

1.2 QUESTIONNAIRE DESIGN AND UNALLOCATED INPUTS AND OUTPUTS.

Questionnaires are also a limiting factor to the collection of
detailed information. The construction of an input-output table
requires that all purchases of new goods and services be
allocated to sector of origin and that all sales be allocated to
sector of destination. In practice, Whatever method of
construction is used, there are always cases of unallocated
inputs, which produce imbalances between supply and demand; if
a proportion of purchases are unallocated, then sectoral supply
will exceed demand while if sales in the make matrix are
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unallocated, then commodity output will fall short of industry
output. The major culprit for the existence of this problem is
badly designed questionnaires; insufficient space is given for
detailed answers and hence firms tend to lump all purchases that
are not allocated a slot in the questionnaire as "other expenses"
Some firms are not really aware of the purpose of the
questionnaires so that they do not understand the need for
detail. And like has already been said, input-output workers
often have to use questionnaires designed for other purposes than
input-output tables where commodity detail is important.

In the 1980 tables for Zambia, "other expenses" were broken
down and reallocated into their corresponding sectors. For the
agricultural sector, the "other" category was broken down
according to data obtained from agricultural loan usage. The
percentage distribution of agricultural loans by end use was
taken as an indication for the distribution of the "other"
category. This was due to the fact that there are no follow up
surveys in agriculture because questionnaires are not mailed to
the respondents, rather, statistical officers actually go out and
interview the farmers individually. This reduces the need for
follow up surveys, but still, the "other expenses" category
appears even in this sector. For the manufacturing and service
sectors, follow-up surveys were conducted in order to extract as
much detail as possible from the respondents. An average
breakdown of the sectoral distribution of inputs was obtained
from the firms that were followed up, and grossed up for all the
firms in that particular sector. This distribution of sectoral
inputs was then uséd to break up the "other expenses" category
accruing to each sector.

1.3 SECONDARY PRODUCTION

The lack of complete correspondence between industries and
commodities (the existence of secondary production) present
problems in deriving pure input-output tables. This gives rise
to problems that concern the commodity homogeneity assumption
that each industry or sector produces a unigque product. Some
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establishments produce other commodities which are not among the
characteristic products of the industry to which they are
classified. The problem lies in the fact that the different
products produced by an industry require a different input
structure, but then the industry purchases its inputs without
particular distinction of the final output (main product vs by
product). In this case, the transfer of outputs is comparatively
simple since the production of non-characteristic products will
be recorded in the make matrix. The transfer of inputs, on the
other hand presents a problem as noted above.

Subsidiary production for Zambia's 1980 input output table
was very small. This was probably due to the aggregation used.
In most of the industries, it was negligible and transforming
the tables to account for these secondary products would really
have made no significant changes at the level of disaggregation.
But, if in future more disaggregated tables are produced or
subsidiary production becomes significant, there will be a need
to perform transfers of inputs and outputs to their respective
categories.

1.4 IMPORTS

Whereas the classification of imports into complementary and
competitive is used for the Zambian tables, a more elaborate
classification of all imports by commodity would be welcome,
since this would show two entries for each transaction - one for
domestic products and one for imports. The results would make
possible a considerable flexibility in the treatment of imports”T
and permit a very clear analysis to be made of the impact of
demand on home and foreign supplies. This however requires very
demanding statistical requirements and data which in most cases
is not readily available.
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18 | SLAUGHTERING sma 1 1 n.an
1€ 1DAIEY FROOUCTS ! 0. 00
17 CHANMING OF FRUITS & FISH ! .00
1€ {EDIELE NILS & FATS : | N.0o0
11 1GREAIN HILL PRODUCTS large scalwe | 0. 00
24 {GRALN HILL PRODUCTS small scale ] 0.0
211 HKERY PEODUCTS ] 0.0
22 | GQHFE FEFTNI NG | .00
21 ! NFECT IlIHF!F‘V AND OTHER FOODS 1 .00
24 1E0OFT DRIMKES, SPIRITS AND LIQUORS | 0.00
2% | TOBACIZO | 0.00
26 ! ZFIMNING & WHERAVING ! 000
27 |MADE UFP TEMTILES ! 0.00
28 {ENITTING & ROFE PRODUCTS ! 0.00
21 |HERRING APFAREL | 0.00
3¢ | LEATHER FREODUCTS & FOOTHEAR ! 0.0
31 | SAHHILLS ] a.0o0
32 |OTHER WOOD PROADLCTS [} 0.0
31 | PAFEE AND FAPER PRODUCTS ] Q.00
34 | IMDUSTEIAL CHENICALS ! .12
3% ll HEHI CHL FRODLICTS ! 0.00
3€ |FETROLEUHM & COAL PRODUCTS | n.14
3% IFLASTIC FRODUCTS 1 0.0
3¢ ! RUBRER PRODOLCTS ! Q.00
34 1HON-HETALLIC MIMERAL PRODUCTS ] 0.00
4¢ | 2ASIC HETAL FRODUCTS 1} Q.o
41 ! INDUSTRIAL MACHINERY 1 0.00
42 | AGRIC. & OTHER MACHINERY | 4,44
4 {ELECTRICAL FRODUCTS | 0.0
44 | TRRANSFORT EQUIFPHENT 1 3.65
4% | OTHER HMANMUFACTURING ne.e.c ! 0.00
q4¢ ELECTRICITY | 3J.z6
47 |HATER HORKES AND SUFFLY ! 057
g | CONETRVCTION ] V.10
4% | HJHOLESALE RHD RETAIL TRADE 1 J.az
|- G} HﬂYF'I. e BARS ND RESTHURANTS | 0.00
25 1AL ThancraRT 1 0.00
Sz ! “IRL" TRANSFORT | 5. )
52 | OTHER TRANSFORT 1 2.490
54 |FOSTS AND TELECOMHNUMICATIONS ] 0.00
S& IFINANCIAL INSTITUTIONS & INSURAMCE! 0. 4q4%
S6€ | FEAL 2THTE 1} 0.00
STt |EUSINESS SERVICES ] Q.40
S€ | EDUCATION ] .00
% !HEALTH ] n.19
6¢ | RECEEATINN AND CULTURAL SERVICES | .00
61 | GOVEFNHENMT ADMINI N"TF:FITION.. SOCIALL 0.0
{ AND F F INRL SERVICE :
A5 .14

!-
64 lTDTﬂL (.'EHFIH[' fﬁF‘ﬂ

! TZHPLO‘:‘P‘IENT




| AT COMSTANT <1920 PRODUCER®S PRICES .
APPENDIX B OONID.

10 11 12 13 14 1& 1% 17 <20 21 @2
IRESTEY FISHI M3 HETAL OTHER SLAUGHTERING SLAUGHTERT NG CAIRY CANMIMG AMD EDIBLE OILE  GRATM HMILL GRAIN HILL ERAKERY SUGAR O
HINMING HINING FRODUCTE | DEYI MG OF PN FATE PEQLUCTS PRODUCTS FRODLICTS FEFI NI NG AND
FREUITS, FISH FF

larqe AND HERT:

.00 Q.00 16.9)
[Pl Q.00 27 .53
DO [ 0.0 27 .48
.0 Q.00 B.ET
.00 0.00 12.87
0.0 0.00 a.00
DO [} 0.00 0.N0
Q.00 0.00
Q.00 0.00
0.00 3.98
0.00 £.04
0.00 B82.29
0.0 e.68
Q.00 0.00
0.00 0.00
Q.00 0.00
0.00 0.0Q
Q.00 0.00
3.56 0.00
- 00 0.00
Q.00 Q.00
Q.00 0.00
[ S]] 0.00
Q.00 0.00
Q.00 Q.00
Q.00 0.00
Q.00 0.00
0.00 0.N0
Q.00 0.00
Q.00 0.00
Q.00 12.%2
Q.00 1.71
Q.00 0.00
.00 3X.85
.00 AB.6T
Q.0 27.14
0.00 Q.57
Q.00 17.90
0.00 27.11
0.00 10.12
Q.00 q8. A
0.010 2.79 DO X
0.00 19.84 0. 0.00 0.00 0.00
0.00 20.413 1 0.0Q0 0.00
0.00 0.09 [v]
.00 qe8.60 (1]
0.0 2.40 (7]
.00 106.24 3]
1.0 11.11 3
Q.00 0.00 Q.00
0.00 25.47 0.00
Q.00 27 .00 0.3 . 1.72 Q.00
2.52 21.68 0o.21 .56 0.03 0.01
Q.00 2.16 0.0 .00 .00 0.0
Q.00 EX.47 N.25 0.8 1.74 Q.00
Q.00 0.00 N.0s 0.0z L. 13 0.00
Q.00 q4.77? 2.12 0.01 1.9% Q.00
0.00 0.00 0.00 nN.o0 0.0 Q.00
0.00 0.00 0.00 Q.00 0.0 0.00
Q.00 Q.00 Q.00 .00 .00 0.00
N.00 0.00 .00 Q.00 0.0 Q.o

4.0%




APPENDIX B CONID.

23 P 25 26 o7 2 a2 = e e e
FECTLION SOFT DRINKE  TORACCH SPINNING HADE UF HMITTT NG WE AFT NG LEATHE SAMRTLE OTHER HOOD PAPER AND INDUSTRIAL  OTHER FETROL
OTHER  ZFIRITS AND TEMTILES £ R PLREL FROLLIGTS FPRODUGTS  FAFER CHEMI GALS CHERICAL  AMD 0
HOUET S LIQUORS HERUT NG ArD AND PROCLICTS PRODLIGTS FRODI

FﬂUTHFHP FURNI TURE

n.00
0.00

1.51

L lll':l
DO ]

0

a0
0.0N0D
0.0N0

0 o«

0. HlJ
.16
(l l"u)

i |

0.0
0200
a0




APPENDIX B __CONID

e B st e oot e e Ghen @ e . s 3 gt e S evn g B W41 P Tt D oy e T2 S0 e S - - - s

v x4 38 aa a0 45 16 ar 45

EUN PLASTIC  RUBBER uon—nerm.uc BASIC A LT LECTH L : IR OTHER ELECTRICITY WATER WOFEKS COMSTRUCTION uum
AL PRODUCTS  FROOUCTS HINER HETAL s NE FAND OTH FEADLUCTS . EOULFMEMT  MAMUFACTU- AND SUPFLY HD
TS Pnom-r rc FRODUCTS % HETAL MACHIME RINMG
- FEQDUCTS Nee o

0.00 ’ .00 .00 .00 0.0 000

D.00 ﬁ nu 0,00 o) .00

U. (a0
il 000 D Oﬂ

.00 9.00 q.513
0.SF .0 1.43
N.24 .00 .17
.00 Q.00 a.00

i) N.00 0. Q.67
0 DA 0.00n .00 &.78

0.00
a.0n
Q.00

-
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——————— - — — -t ove Lagbandedd e o . . - G Groe G . o g 00 0 Sebe o TP S WG $ole e T Suse G e e S S Wae ._._I [P RUpp——
50 51 sz 53 &3 (4] €1 ]
—— o - - - e G <8 Sy o By (e o W S 04 S S e e S e e e e e e T et G St St et g ¢ e Bt b e e = a S D i e e e e L T T e —— - s G S et = ot S e e oD S o0 G4l e B 50 W P A D Sren B0 S ‘ _________
LE HOTEL‘ RATL RORD OTHE T IHL EAL HEnLrH RECREATION GOVERMHENT I TOTAL
RIL ER TEANSFORT TRANSPORT TRANSPORT (TUTIONS EZTATE AND ADMIMISTEATION! INTERM
F SOCIAL. AMD FPER! DEMAMD
SOMAL SERVICES : :
0.00 0.00 (o] 6.33 | n
0.00 0.00 (o] 600 1 H
0.00 0.63 Q 1 '
0.00 0.0 0 1
0.00 N.00 Q ! :
0.00 Q.00 Q |
Q.00 0.00 [ ]
0.00 0.00 1] !
0.00 0.00 4] u I ]
0.20 0.00 [¢ .04 .00 !
0.00 .00 [ .00 Q.00 ]
0.00 0.0 o .00 .00 ! :
N.00 0.00 o 3,00 .00 ! .
1.1 0.00 & ET 0.00 €.91 1
0.00 0.00 Q.00 0. 00N 0.57 ]
0.43 Q.00 1.59 v 0.03 1
0.55 0.0 .45 0.27 ]
.0 0.00 0.73 0.45 1
1.51 0.00 .50 17 .63 ] 5
0.00 0.00 0.00 .62 1
0.10 0.00 0.2 0.14 !
0.00 0.4%5 0.59 0.16 !
0.00 .00 1.6 0.00Q ]
.00 3.00 0. 0.00 ! :
N.00 Q.00 o .00 !
0.00 N.z23 (L .00 ! B
0.00 0.23 - 1
0.00 0.58 (APl !
0.00 0.00 .09 ]
0.00 0.00 0.00 X ]
0.00 0.00 .00 V.00 ]
n.o0 0.00 .01 [ ]
1.48 0.63 6.z 1.09 ! ¥
0.00 0.00 0.00 .00 ! ¢
0.00 5.97 .00 1 1t
5.20 10.97 0. 17 : ] ¥
.00 0.0 0.00 3. | M
0.00 12.15 0.00 1. [} .
0.00 0.00 0.00 Q. } ¥
Q.00 0. t «
0.00 1. ! B
n.00 0.00 0.00 2. ] :
0.00 0.00 0.00 7. ] :
0.19 1.73 Q 1.%2 Q. ] v
0.00 0.00 0. 0.08 0. ]
1.19 7.14 0.a1 4.0% 7. ! 14
0.00 0.00 Q.00 .03 n.z2% |
1.78 2.93 E.E57 10. sa 11.63% | 2¢
q.11 6.41 2.5 1. 3.91 1 1
0.00 0.00 0.13 .2 .00 ]
0.00 0.33 2.38 0.90 1.70 | K
3.00 16.1%5 0.%1 0.74 1.10 | 1<
12.80 10,31 26 .96 0.69 1.16 1«
N.65 1.a3 .45 1.02 s.04 | :
N.00 Q.00 1.55 0.09 1.13% 1 1r
nN.41 1.2 q.03 0.53 2.e2 |
N.09 0.95 a.07 1.32 4.1% | 1
N.61 0.34 a.71 2.73 A.06 | .
0.00 .00 Q.00 .00 1.90 1
3.00 0.01 Q.03 1 M
.00 Ta14d 16. 06 : ¥
1
1
]

137 .81
1:.5':

294,01

MBS
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o e o s o s o e e e 045 e e e e e e et ot e e e i s s s et o |

| PRIVATE GUUERNMENT INCREAZE )
ZOIATE! FLNAL FINAL Al FI=ED
TCONEURPTION CONSUNPTION STOCHS CRAFILTAL
EXPENDITURE EXFENDITURE FOREHRATION
0.00 0.3¢ L. [ - Py 177.10
0.00 E2.82 o 5 [P ] pea2t L 4
Q.00 n.ao ! 1 A b BT LS
0.00 .00 : 0.9
0.00 0.81 .37
0.00 220 13,000
- 00 0.00 .00
.00 - 0.00 .00
.00 0.00 .00
-00 -21.30 DO L
«-00 N.00 0. 00
2 pee] o1 11
.62
1. 00
.00

.
&
o
v

&
19

HOYWASUN-OAOUON
NINRANNINDO00WOI=AL
I
D
N

.
i
n

-
COUNQMINAQNUOOONNMOD

D
=
=}

.
=]
Q
=]
.

o
Q

g.00
0.00 Q.00
248.22 0.00

130.27

T.72




ADJUSTED <1987> INMFUT-OUTFUT TABLE AT CIIN"'T"F}NT 1‘]1..3:!0" FEODUCER®S LALUES
“ha N 1ior

INDUSTRIES

[ 1 2
- _l - s " oo o ot ot = o o S22 o S20m S S g $10 e M e e b e e S 40 e et e S ettt B P ST o e ot B St ot e e S T o " S S B G G e 44 o S S " S0 e i G4 0 o S S 2 e T S W S S B S0 S S0t St S0 S
FooD Foon FOULTEY FOULTEY Fr
CROPS CEQFS AND EGGS FAND EGGES
(-1 L] MoK~ IZOrMH e (ATt )

cormerci al
S non=comMmercial
cormerci al
S non—corrercial

F]'HINﬁ
HETHL HINING
OTHEFR HINIHMG
SLAMGHTERING 1arge
IHLRNGHTEBIHG snn 1

h

[ x]
o0
u_uﬂ

00
n i

E OIL: & FATS
AIN MILL PRODUCTS
IN HILL PRODUPT” small scale
Y PRODUCTS
: REFIMING
CTIONMARY AND OTHER FOODS
VSOFT DRINMES, SPIRITS AND LIQUORS

{ TOBRACCO

S * HEAVING

27 MHDE WP TEXTILES

28 IENITTING & RAPE PRODUCTS

!
]
]
|
]
!
1
!
|
|
!
|
[
|
|
!
]
|
!
]
!
1
!
1arge scals :
|
|
]
|
]
|
i
29 [HEARING AFFAREL 1
30 ¢ :
]
!
]
|
]
!
!
]
!
|
!
]
]
|
!
!
!
|
!
]
]
]
]
]
]
]
]
]
!
!
!

NRURBNRNN 1 b b b b b b b b
NAUNROYONPNA N D 0OIMNG

IIII
l‘l_lill_'i
IILI

AT HEFC FF""DUE.TS & FOOTHEAR

31

3z Gonn PRODUCTS

33 [FHFPER AND PAPER PRODUCTS

33 IINDUSTRIAL CHEMIGALS

35 | CHERIGAL FRODUCTS

36 IFETROLEUM % COAL PRODUCTS

37 IFLASTIC PEODUCTS

38 | FUBEER PRODUCTS

39 | HON-METALLIC HIMERAL PRODUCTS

40 1EASIC HETAL PRODUCTS

41 | INDUSTRIAL MACHIMERY

42 IAGRIC. & GTHER HACHINERY

43 |ELECTRICAL PROOUCTS

44 | TRANSPORT EQUIPHENT

45 | OTHER HAMUFACTURING h.e.c

4€& |ELECTRICITY

47 UATER HOKKS AND SUPPLY

48 | CONSTRUCT T OM

43 !UHDLESALE AND RETAIL TRADE

50 IHOTELS, BAES AND RESTAURANTS

€1 IFATL TEANSFORT

62 |FOAD TRAMEFORT

S3 [OTHER TRAMIPORT

E4 |PDSTS AND TELECOMMUNICATIONS

S5 |FINANCIAL IMSTITUTIONS & INSURFNCE

56 |REAL ESTHATE

E7 IEUSINESS SERVICES

€68 | EOUCATION

539 | HEALTH

€0 IFECEEATION AND CULTURAL SERUICES
T & PERZ SEEVICES

[ NIA]
000

SURPLUS
1 OF FINED CAFITAL
CTTARES

' - -
- IHPHTFn BRNKING AND OTHER ‘EFUI(F s

HARGES
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10 11 12 13 21
IRESTRY FISHIMG  METAL OTHER SLAUGHTERING SUALGHTERT HEG GRAIM MILL GRAIN MILL ERREF: SUGHR O
NINING HINING FRODUCTS PRODLICTS FRODLIC REFIMING AN
FE

large Tmall 1l arqge wmall

1€.93 Q.00 0.y [ )
27 .53 0.00 DO L 0
27 .18 0.0 DO T 0
N.ET O.00 ne 0
13.%; g.mg 1] [x]a]
- -0 < [x0s] - 00 - ol
0.00 0.00 0 X on oo iRt
0.00 0.00 o
0.00 0.00 [}
3.99 a.50 0.
S.04 0.00 Q
az2.39 Q.00 Q.
8.68 &17T 0.
0.00 0.00 Q
0.00 0.0 Q
0.00 [ a1 0.
.00 0..n0 Q
0.00 .00 0
0.00 0.10 [a}
0.00 .00 n
0.00 Q.00 n
0.00 .00 ]
0.00 0 .00 n
0.00 Q.00 ] « 0]
0.00 Q.o ] 0.0
0.00 0,00 Q.00
0.00 0.0
0.00 0.00
0.00 0.0
0.00 Q.N0
12.52 0.00
1.71 o.00
0.00 [+ 21 1]
2V 05 a.00
AE.ET 0.00
23.14 0.4%
0.57 0.00
17.90 0.09
2r.11 Q.00
10.12 Q.00
48.99 a."éa
.39 Q.00
19.94 Q.00
Z0.43 et
.09 0.14 X
48 .E0Q 0.1% [x
2,40 0.00 X
106 .24 0.00 [
11.11 3.01 ] 206
- Q.00 X Q.0
25.47 o.00 X X
@7 .00 0.3 X 0.11
21.68 0.21 ) a.00
2.16 0.03 X 0..00
£3.47 0.2% X
X a.00 n.ons X
J 449 .77 2.1z X
! «00 0..00 X
X 0.N0 0.00 X
D ix] 0.00 0.00 .00 X
[ 2 N Q.00 0.00 0.00
£l 37 .89 T

11€2.96
17.86




e e APPENDIX _ C  QONT . e e - SRS

froge | & 25 26 av az 33

FECTION ZOFT DRINKE TOBACCOD SPINNING HANE LIP BHITTIHG HE AR T MG LEATHEER SHHMILE OTHER HOOD PRPEP AND IMDUSTRI AL NTHER

OITHER  SFIRITS AND AND TERTILES FIMLY PHIE FFFHEEL FEQOUCTS PRHU“PT FAPE CHERICALS CHERI CHL.

onueTs LIQUOR: HEAVI NG AN vE MDY MO FRnﬂUCT' PEODLICTS
FOOTHENE FURNI TURE

0.00 0.00 00 [ alx] 0.00
0.0N 0.00 n.on [ ] 0.0
1.15 bk | .00 0. 00 0.00
0.08 .00 .00 .00 0.
0.00 Q.00 IJ.DII; Q.o D.0u0

0.0 .00 0.00 .00
0.0 0.00 a.00 .00

Y] .00 .00 N.00
Q.00 0.0 0.00 .00
Cra 00 Q.00 Q.00 000
0. Q.00 0.0 .00
(AR N Q.00 0.00 .00
D00 Q.Qn Q.00 N.00
[P IX] .o 0.00 .00
0.0

(4]

(]
<00 0.00
- 00 0.00
02 Q.00
-0 0.00
-43 1.25
- 00 2.56
- 33 £.16
- 06 a.z0
-0n 1.E1
-00 2.23
-00 0.00
-0 0.00
.91 1.2S
.00 0.22
<00 0.23

-02 0.02

4 % 3 8 8 8 8 8 8
WOQOMNIWADm
BCCSTWWDITN
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RUBBER NON-HETALLIC
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