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SOCIAL ACCOUNTING MATRICES FOR DEVELOPM ENT PLANNING'

13B GRAHAM.t PYAr tAND Jt-l RY1Y 1. ROLUND)

v orld Bank and U 'niversity of Warwick, Fngland

The paper reports experience in con;rtructing hocial accounting matrices (SAMs) for three national
economies, viz, Iran, Sri Lanka and S%az.iland. The SAMs focus particularly on the distributk)n of
income through disaggregation of household sector income and outlay accounts consistent. with more
conventional disaggregation of production, factors, etc. The SAMs were conceived as an initial step
towards understanding income distribution as an iniegral part of the development process and have
been developed in parallel with work on planning models. )3oth the Iran and Sri Lanka SAMs were
constructed within the context of the International Labour Office, World Employment Programme:
that for [ran was intended as a contribution to the work of the Comprehensive Eniplo% nient Strategy
Mission to Iran under WEP auspices; while the Sri Lanka SAM was more specifically a research
oriented study. The Swaziland study was financed by the Overseas Development MinistrN, London
as a research activity.

Some learning-by-doing was involved in the se(luence of SAMs and the problems encountered,
solutions adopted and lessons learned provide the main substance of the paper.

1. I1 1MIt)1t(LCHON

It is well known that accounts for transactions within an econoly can be
presented in matrix as opposed to double entry formal. Such a matrix can be
called a social accounting matrix (SAM) and must be square.2 Within it each row
records the details of receipts by each particular account while, the columns
(which follow the same ordering as the rows) record the corresponding expen-
ditures, Thus the entry in row i, column j, represents receipts by account i from
account j or, alternatively, expenditures by account j which are paid to account i.
Within such a general schema, SAMs can take a wide variety of forms, depend-
ing on how the constituent accounts are defined. A particular and most impor-
tant variant is provided by the UN System of National Accounts (SNA)3 which
has set down guidelines for deriving national income statistics as part of a more
comprehensive social accounting matrix approach. It is noteworthy, however,
that only a small part of the text of the SNA is directed towards the specific
needs of the developing countries, and even then the discussion is downgraded to
"suggestions" rather than "guiJelines" for implementation. A full implemen-
tation of the SNA has frequently been questioned as a statistical priority, as has
the need for a SAM approach to macroecononmic information systems. Our view
is that the underlying philosophy of the SNA and the SAM approach is
thoroughly appropriate to statistical systems for developing cotultries, but that

'The views expressed in this paptr are those of the authors and should not be attributed to the
World Bank or any of its affiliate,. We are grateful to Dudley Seers and Stanley Webster for
comments on an earlier draft.

2Non-square formats can be defined. However, these arc always based, conceptually at least, on
a square matrix which is the basic format.

"United Nations (1968).
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some flexibility and a less mechanistic approach are needed for its actual
implementation. In particular, we consider detailed disaggregation of factor and
household accounts-implying, for example, separate accounts for differcnt
types of labour and for different types of household-as an importan. priority.
This position is developed in the course of this paper. Meanwhile, there are not
many examples of the SAM approach applied to developing countries and our
main purpose here is to outlirie and compare the results of three studies with
which we have been associated, 'I'hese have led to SAMs for Iran in 1970; Sri
Lanka, also in 1970; and for Swaziland in 1971-72,4 all of which attempt
disaggregation of households and/or factors in one form or another. Tables 1, 2
and 4 give a preliminary impression of the results that these studies have yielded.
Further detail of each of the studies is provided in the third, fourth and fifth
sections of this paper where some of the practical difficulties encountered in our
work are described.

Before coming to these studies, in the next section of this paper we discuss
some of the reasons for undertaking this work. This is necessary for a number of
reasons. One is the contention that the need for data systems derives from
concern for quantitative advice on policy; and that the characteristics of such
systems feed back onto the nature of advice that can be offered. Such con-
siderations explain why our studies depart from SNA recommendations in some
respects Specifically, the motivation of our work has been the need for an
information system to advise on the issues of employmcnt opportuiiities and
income distribution which have challenged the conventional emphasis in
macroeconomics on growth per se. This need has been clearly identified by the
International Labour Office, World Employment Programme, and implies the
view that economic growth is inadequate as a policy objective unless its
content, in terms of the living standards of different groups within society, is
spelled out.5 Acceptance of this position irnplies that conventional data systems
which derive from a preoccupation with aggregate growth or average living
standards must also be judged inadequate. Accordingly, we greatly regret the
separation of the U.N. SNA from the System of Social and Demographic
Statistics 6 and have made a start in our work toward the integration of the two.
Thus in a narrow sense the SNA is inadequate for our purposes.7 However, this
point is subsidiary to the fact that developments or modifitations of the system,
such as we have explored, are greatly helped by the underlying system philoso-
phy, that is by the SAM approach. If the SNA is interpreted as having cham-
pioned this approach, rather than in terms of its specific detail, then we would
see it as having a great deal to offer developing countries which they may
ill-afford to be without. Meanwhile our three case studies illustrate the feasibility
of making progress in this direction.

4 References to sources and methods used in these studies are provided as part of the discussion
of each.

5See International Labour Office (1976).
6See United Nations (1975).
71t is noteworthy however that the report "Provisional guidelines on statistics (in the distribution

of income, consumption, and accumulation", recently issued by the U)nited Nations, proposes ways
of integrating household income distribution data and the SNA.

340



2. BA( R K()i(NI) rO( 'r' ST 'Di FS

The historical origins of the SNA, going back 30() years, are set out briefly
by Stone in his forew )rd to a forthcoming hook.8 Our discussion can start from a
more recent event itamely, the ilnccltioni in 19 50 of work on the Cambridge
Growth Project which was initiated by Stone in association with Brown. 'This
work produced the first SAM,') as we now know them, as the inrorma;L.u system
counterpart of early -ersions of the Cambridge Cirowth Model. '( At this time
the structure of the welfare state in the tJK was well estaihlishc(d so that (uestions
of employment opportunities and care of the necdy werec not pressing. The issUes
which caused most concern were those of economiiic growvt h, or rather a com-
parative lack of it. The focus of the work was therefore on industrial structure,
To carry it through called for various developments on stalliidrd inlput-output
analysis so that contributions were forthcoming, such as the RAS merthod of
updating technology matrices and the use of m'nake-niatrices'" to supplement
commodity-by-industry specifications of fcc1noogy)'I The latter especially is
now firmly established in the SNA recommendations.

It is important to emphasize this link between policy, data nd models
because it is essential and permeates our own work. Ir. the SNA the link between
data and models is fully explicit and both aspects build on the earlier Cambridge
work. Unfortunately, it is in the nature of affairs that the policy applications of
the SNA have to be taken largely as read. Muclh of the complication of the
revised SNA seems hardly worthwhile if the pur-pose is simply to get better
estimates of national income. At least some criticisms of it might be muted if it is
realized that the purpose is to describe an economy in detail with a view to
changes, or to making sure that it remains on course. On this view the heart of
the SNA is the model that the data serve to calibrate, in much the same way that
the economics of Keynes is the rationale of conventional national accounts. 12

The links between policy, models and data in our own work explain its
special characteristics. The International Labour Office (IL.O) World Employ-
ment Programme (WEP) sent a comprehnisive employment strategy mission to
Colombia in 1970 under the leadership of Dudley Seers. The report of this
mission'3 raised the question of whether its recommendation and those of other
such missions could be set in a comprehensive consistency framework.14 The
next WEP mission-to Sri Lanka this time, and again with Seers as its leader-

8 Pyatt and Roe with lindley. Rouind and others forthcoming).
9We are advised tha' there are antecedents from work in Norway and the Netherlands dating

back to the 1930's and '40s.
t0See Cambridge, Department of Applied Economics (1962).
"1 See Cambhdge, Department of Applied Economics (1962- ), Volumes 1 and 3 for early

references on these subjects. The RAS method is subsequently developed by Bacharach (1970). 'The
project has pioneered a number of other contributions. Flovwever, those cited are the ones which
have become most firmly established in statistical.-as opposed to modlliing-- work.

2 The economics of Karl Marx leads to the net material product concept, as opposed to national
income.

'3 International Labour Office (197(G).
14One early response to this question has been a paper by Thorbecke and Sengupta (1972).

Subsequently, Thorbecke has set out his views as part of the evaluation of the first five WEP
comprehensive employment strategy missions. See International Labour Office (1973b).
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provided an interesting opportunity to pursue the issues for two reasons. One
was the fact that Seers has been a pioneer in this field for many years and his
national accounts for Zambia for example are a fascinating and unconventional
attempt to address the data requirements of a developing country and to recon-
cile them with what is possible."5 From his recent writings1 6 it may be fair to
classify Seers as a critic, if not as an opponent of the SNA. However, his
unconventional .vstem for Zambia can in fact be rearranged as a more or lesss
conventional ". ".'I, while his criticisms of the SNA can all be embraced by it in
its SAM incarnation.

The second factor to make the choice of Sri Lanka propitious for thle issues
under discussion was that a considerable amount of time and energy had been
spent in deriving a credible series of national accounts.' 7 These were com-
plemented by an input-output table estimated by Narapalasingham, who sub-
sequently used these data to build a planning modei of Sri Lanka along the lines
of the Cambridge Growth Model.'8 A particular feature of this work involved
experimentation with the effects of income redistribution. As such it was a
pioneering effort. The case study of Sri Lanka discussed in the next section was
undertaken as part of WEP research in an attempt to resolve some of the issues
that this earlier -mission had raised. In the interim, however, there was a further
WEP country rmtission, this time to Iran.

The respective economic circumstances of Sri Lanka and Iran imply that the
issues of growth, employment, poverty and income distribution arise in a quite
different setting. In Iran a crucial question was, and remainis, the extent to which
policies for growth might need to be modified in order to do more for the poor,
especially in rural areas. The modelling of income distribution questions was
therefore important, and a data system which embraced them was needed
accordingly. Narapalasingham had been able to avoid this need because his
model of Sri Lanka looked only at how a change in income distribution
influenced consumer demand, and hence the structure of production. IHe did not
consider how production structure influenced factor payments and hence income
distribution. In this sense his model was incomplete. In the Iran context both
directions of causality were thought to be crucial. The model and data system
were therefore designed to capture them both, otherwise building on earlier
work in Sri Lanka.19

The need to introduce income distribution into models and social accounts
has meant going beyond the realms of the SNA into the province of the UN
System of Social and Demographic Statistics. This has raised a number of
questions, some of which are touched on in what follows. Meanwhile we have
already mentioned our regret that this development of economic and socia,
statistics should be separate from the SNA. Our work indicates that it is rela-

s5See Frank (1967) for a discussion of Seers' approach.
'6 Seers (1975).
'7As part of an earlier IJN[DP planning project.
BT'his work was undertaken as a Ph.[). thesis under the supervision of Alan Brown. See

Narapalasingham (1970).
19Apart from the Narapalasingham study some modelling work was undertaken as part of the

mission in Sri Lanka. Some of this is reported in 11.0 (1971), Volume ll, Technical Appendix 4.
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tively straightforward to integrate aspects of both systems at the conceptual
level, which is perhaps not surprising since Stone is the prime architect of the
System of Social and Demographic Statistics as well as the SNA. 20 This facility is
illustrated with respect to income distribution by the case studies discussed in the
next section. In other areas, such as housing, calories, education and wealth, we
have no empirical results as yet. But much a priori thought has been given to the
issues, and a preliminary report is available.2 ' Essentially our view is that the
integration must go ahead if the data system is to serve the policy debates which
now widely maintain on these questions. Sen (1973)22 has made reference to the
problems for economists of abandoning the welfare principles of Pareto, and
incorporating income distribution questions into their thinking. But there is no
intellectual problem of integrating the income distribution component of the
System of Social and Demographic Statistics into the SNA. Our experience is
that the SAM framework is an invaluable aid in solving the empirical problems
of doing so. It is also our experience that the end product is widely perceived to
be relevant in a way that the standard SNA is not. Indeed our Swaziland case
study derives directly from interest among individuals in the UK Overseas
Development Ministry in the replicability of the study in Sri Lanka.

3. IRAN CASE ST.Jr)'

The case study of Iran resulted in the smallest and most confused of the
SAM's presented here-some learning-by-doing has been involved through
successive studies. The basic framewvork of accounts and estimates for 1970 are
given in Table 1 which is extracted from the original source.2 3 It will be seen that
the table resembles a conventional input-output transactions matrix since the
first 12 rows and columns relate to the incomings and outgoings of a set of
production activities. However, the remaining rows and columns record receipts
and expenditures for other accounts in the system (a la SNA) showing inter-
relationships between domestic and foreign institutions and not just the rela-
tionships between these institutions and production activities.

In the usual way, the first 12 columns show the outgoings of 12 domestic
activities. These are made up of raw material purchases, payments to institutions
of value added, imports of raw materials, and indirect taxes on inputs. The
revenue of production Pctivities derives from the intermediate sale of com-
modities, plus institutions' current Cxper.JitLire, exports, and sales of capital
goods. Four institutions are distinguishcd; three types of household; and the
governniciit. Value added is showvn as a direct aiccrual to these institutions, so
that comnpany profit is already included as distributed income to households and
government. This feature is impo)rtant for comparison witlh the other case

2"'Stone's early thzouglhts on what c'eniua!l% became the SSDS were presented as the Radcliffc
leccure, at Warwick Ulniversity in 1973.

2'Pyalt and Thorbecke (1976). More (detailed argumcnts are to be presented in Pyatt and
Thorbe'lke (forth:oming). Meanwhile the issues are also addressed in United Nations (1977) as
prev ously noted.

2.Based on the Radcliffe kctures, 1972.
2 3 Pyatt el al. (1972). This paper is Technical Appendix 12 lo the report of the WEP Mission to

Iran. See International Labour Office (1973a).
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studies. Apart from value added paymerits arising out of production acti-ities,
incomes are also created by households in Furchasing domestic services, and by
government through wage and salary paymonts for public adn-iinistration. CGross
national product at market prices (771.2 billion rials 2 4) comprises these elements
of value added, together with net income i,. a abroad, and inclusive of indirect
taxes; and this is shown in column 26, distributed over the four institutions, as
total incomings to their current accounts. Outgoings from thr e accounts are
shown in columns 14 through to 17. They show expeniditures of the institutions
on domestic commodity outputs and on imports, besides payments of indirect
and direct taxes .25 Since company profits are recorded as an ultimate receipt by
households and government, no separate company accounts are shown. There-
fore households and government are deemed to make investment expenditures
on behalf of the companies which they own.

A feature of this framework is the distinction that is drawn between three
categories of households. Rural households consist of all people in the rural
areas, which in turn are defined in the censuses of popLulation as places of under
5,000 inhabitants. The urban population is divided into two groups so that those
households which fall in the top 30 percent of the urban expenditure distribution
are classified as Urban II, and the remainder as Urban I. In other respects the
SAM is fairly aggregative; for instance, only 12 produlction sectors are dis-
tinguished. However, the production sectors are chosen on a wvider set of criteria
than simply homogeneity or similarity of their product. The level of technology
(modern versus traditional manufacturing) and ownership (resident versuls non-
resident oil sectors) are also taken into account.2 6

The payment of factor income directly into institution accounts raised
several difficulties. While data on aggregate value added, by activity, were
available from published sources, the allocation of these sums direct to the three
household types and to government had to be more subjectively estimated
within constraints set by the classification.s thenlsclvs. e.g. ruLral wages must
accrue predominantly to rural households; and by controls on total incomes
from all sources, which were knowrn or could be estimated.

On the expenditure side of the institution accounts, separate commodity
expenditures are shown for the three types of household and for the govern-
ment. The allocation of private consumption betw%een Rural, Urban I and Urban
II households was made on the basis of a Family Budget Survey for 1965 carried
out by the Central Bank. An important point to note is that, after allowing for
indirect and direct taxes, and for imports, the dliflerencc between household
expenditures and gross household incomes yields household savings. Government
savings are similarly derived.

The capital accounts are highly aggregative. The thiree hiouisehoIld accounts
are consolidated, so that the three savings figures are shown as incomings to a

24Shown in cell (18, 26).
25For the government direct taxes are a ncgati.c outgoing (a receipt of taxes from households)

since it is a transfer between instiiuLions.
2 6 The non-resident oil sector is excluded from the production activi-ies distiniguished in the

table, Its contribution to national product is treated as an indirect tax receipt on exports, i.e., in row
20, column 19,
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single capital account. Flow of fundls, shown in the three penCultimate rows and
columnls of the SAM (23 to 25) is, in consequerne, of a very simple structure.
The balance of payments deficit i3f.() billioin rials in 1970) is financed by capital
transfers to housholds (16.7 billion iials) an(i to government (19.3 billion rials).
Domestic savings are supplemented by these capital tranlsfers fromi abtroad to
finance domestic in' ttrnent. lThe financing of the private and public com-
ponents of domnestic IeVstiienlt is facLilitatld by a capital transfer fronm hoLuse-
holds to government of 41.6 billion rials.

The resulting SANI for Iran is of a very simple design. IHlowever, it is worth
noting that it was produced in a matter of days, rather thanl weeks, by two people
on the basis of (i) considerable rc:, ,ant knoWleIdge of a generali7ed kind; (ii)
using published sources almost critirel ; arid (iii) working in issociation with
others.2 7 In the e%ent, the feasibililty of the exercise depended crucially on the
rigors imposed by the accounting constraints ini a SAM, since only in this way
could the better data be fully exploited to suipport the wkeakelr and more doubtful
figures. Of course, had better data been available, it WoUld halve been used. In
this sense Table 1 presents the best that coldLk be obtaine(d for Iran in 1970
without new primary information. Its quality owes much to the discipline of
working in a SAM context and, it was judged, was adequate to support a
modelling exercise for Iran which Considered the two-way links between
production structure and income distributionr referred to earilier. Aspects of the
model used in conjunction with Table 1 an(d somie of its analytic properties have
been discussed elsewhere, as well as in the original NsOLirce

2 8. 'These need not
concern us here Ne ond noting that the "single entry" aLccou1ntinig hiil charac-
terizes a SAM requires that lieatnient of itcms as a receipt must be cowsistent
with their treatment as an expenditure. In a model context this means that the
effects of income distributioni on production must be consistent with the effects
of production on income distribution if the results of the model are to be
expresscd as a new SAM in the format of Taable 1.

4. SRM L-ANKA (CA.SF SITttY

The experience of the Iran study indicaited that data requiremients. not
modelling, were the main obstacle to progress with planning techniques which
embrace employment and distribution questions. Accordingly our subsequent
efforts have focused in this direction.2 9

17The primc calibrators of the Iran matrix were Julian I3hlarier and Robert Mabro. Other
members of the team were Robert Lindley, Graham Pyatt and Yves .Sabolo. TIhe team report iPyatt
et al. (1')72)) discusses sources and methods in detail. 'That such an approach was worth trying
emerged from a preliminary reconnaissance of the issues with Abdlul .\lMcguid. who had pre%,ouslN
constructed a more conventional input-output model which was not available to us.

2 8Sce Chapter 5 of 131ii,cr, ('lark and TIaylor (1'97i) More orn the properties of the mnodiel is
included in Pyatt and Tllhorbetke (forihoarlning)

29This is not to say that modelling questions have been ignored. See, for example, Pyatt and
Thorbecke tforilhcoming). 'These subsequent efforts hive all been supported by research funds: in the
Sri Lanka case from WEP Research as part of the follow-up prigranime on problems to emerge from
its other activities. At the same time, Government support in the country under study was vital in
both Sri Lanka and Swaziland.
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TABLE I
THE- SOCIAL AccouNTs OF IRAN 1970 (B3ILLION RIALS)

Expenditures

1 2 3 4 5 6 7 8 9 10 II 12

Production Activities

20

8 <

(55 ~z: i-

Ii Livestock 4.4 7.8 0 0 6.2 0 0 0 0 0 0 0
2 Other Agriculture 3.0 12.0 0 0 32.9 0 0 0 0 0 0.3 0
3 Mining 10 0 0 0 0.6 1.6 0 0 0 0 1 0 0
4 Resident Oil j0 2.0 0 21,4 12.9 2.4 0.3 8.8 0.1 0.2 3 0 0
S Traditional J4.0 1.7 0 0.6 33.3 0.8 0 0.1 0.2 0 2 7 4 0

v Mansufacturing
6 .;' Modern 10 0.8 0.4 0.1 2.1 0.5 0 0.1 0 0 8 4 0

Manufacturing
7 < Utilities 0 0.3 0 0 5.5 0.7 0 0,1 0.1 2.5 0 0
8 o' Transport and 5.1 2 6 0.3 0.1 16.0 0.4 0 0.2 0 4 0 12 3 0

U; Communication
9 o-domestic Service! 2.8 2.,0 0 0 19.0 7.9 2 6 3.0 4.2 5 8 3 0 0

0I Trsde 7.0 7.3 1.0 0.1 8.7 0.1 0 3.6 0.1 8.6 8.0 0
II1 Construction 0 0 0 0 0 0 0 0 0 0 0 0
1 2 Ownership of 0 0 0 0 0 0 0 0 0 0 0 0

D wellings ______________________________

13 I Ito 12 26.3 36.4 1,7 22.3 137.2 14.5 3.0 16.0 4.8 21,3 434 0

~.14 Rural 53.7 59.5 0.8 0 6.6 0 0.5 3.5 5.0 8.0 3.0 5.7
15 Urban 1 4.6 6.0 0.2 5.0 15.2 6.3 4.5 9.0 1 1.5 17,0 8.0 2.0
16 Urban I 7 6 25.5 4.0 21.6 47.5 23 7 8.2 20.7 42.5 38.9 28.1 31.1

17 Government 0.5 OS 0 2 17.6 1.2 1.0 2,8 2.0 0 0 0 0

18 E 14 to 17 66.4 91 5 5 2 44.2 70,5 3 1 0 l1.0 35.2 .59.0 63 9 39 I 38.8
Ret fWo ld I _ _ 7_ _ _ _ _ _ 169_ _ _ _8 _ _ _ _ _I _ _ _ _ __1 4

20 Inidircct Taxes 0 0.4 0 0 3.2 S 7 0 5.8 0.2 2,7 7.0 0

2 1 E 13+ 11+ 19+20 93.0 130.0 7.0 70.0 227,8 91.0 19.0 58.0 65,C1 89,0 104.9 38.8

22 DirecclTaxes 0 0 0 0 0 0 0.-0 0 0 0 0

23 Households 10 0 0 0 0 0 0 0 0 0 0 0
2&4 Government 0 0 0 0 0 0 0 0 0 0 0 0
25 Resitolf Wrld 0 0 0 0 0 0 0 0 0 0 0 0

26 X 21 tls2S 3. 130 0 7.0 70.0 227.8 910 19 0 58 0 65.0 89,0 104.9 38 8
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Expcnditures

13 14 15 16 17 18 19 20 21 22 23 24 25 26

Curent Accounts Capital Accounts

Households

- - -. . - --

o.l- S o I- n

16 + E l ' Wt:: O 2

18.4 21.7 19.3 28.0 4.4 73.4 1.2 0 93.0 0 0 0 0 93.048.2 41.1 15.2 19.6 0 75.9 5.9 0 130.0 0 0 0 0 130.03.2 1.8 0.4 0.5 0 2.7 1.1 0 7.0 0 0 0 0 7.051.2 3.9 3.4 8.0 3.2 18.5 0.3 0 70.0 0 0 0 0 70.048.3 46.2 41.5 61.1 24.3 173.1 6.2 0 227.6 0 0.1 0.1 0 227.8
12.5 6.4 7.4 22.6 7 2 43.6 1.0 0 57.1 0 21.4 12.5 0 91.0
9.l 0.4 2.7 4.0 2.8 9.9 0 0 19.0 0 0 0 0 19.041.1 2.3 2.8 4.0 4.1 13.2 1.0 0 55.3 0 1.2 1.5 0 58.0

50.3 L. 2.7 6.5 4.0 14.7 0 0 65.0 0 0 0 0 65.044.6 3.5 10.0 22.6 0 36.1 4.3 0 85.0 0 1 9 2.1 0 89.00 0 0 0 0 0 0 0 0 0 383 66.6 0 104.90 8.7 5.9 24.3 0 38.8 0 0 38.8 0 0 0 0 38.8
- .. - 1

326.9 137.5 111.3 201.1 50.0 499.9 210 0 847.8 0 62.9 828 0 993 5

146.3 1.0 0 2.0 7.2 10.2 0 0 156.5 0 0 0 0 456.589.3 0 1.0 5.0 36.0 42.0 0 0 131.3 0 0 0 0 131.3299.4 0 0 1.0 42.6 43.6 -59.7 53.0 336.3 0 0 0 0 336.3

25.8 0 0 0 0 0 0 121.3 147 1 0 0 0 0 147.1
560.8 1.0 1.0 8.0 85.8 95.8 -59.7 174.3 771.2 0 0 0 0 771.2

80.8 3.2 2.1 10.1 1.0 16.4 0 0 97.2 0 14.5 15.1 0 126.825.0 5.5 3.4 6.5 4.4 19.8 129.5 0 174-3 0 0 0 0 174.3

993.5 147.2 117.8 225.7 141.2 631.9 90.8 174.3 1,890.5 0 77.4 97.9 0 2,065.8

0 1.5 3.0 26.6 -31.1 0 0 0 0 0 0 0 0 0

0 7.8 10.5 84.0 0 102.3 0 0 102.3 0 0 0 16.7 119.00 0 0 0 37.0 37.0 0 0 37.0 0 41.6 0 19.3 97.00 0 0 0 0 0 36.0 0 36.0 0 0 0 0 36.0

993.5 156.5 131.3 336.3 147.1 771.2 126.8 174.3 2,065.8 0 i19.0 97.9 36.0 2,318.7
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The SAM for Sri Lanka shown in Table 2 indicates some of the innovations
that were achievcd in this study. Two of these are as follows. First, it is immedi-
ately apparent that t' erc is a new set of accounts, not included in the Iran matrix,
relating to the factors of production. And secondly, the accounts have been
rearranged, so that, for example, the factor accounts lead in the rows and
columns. A third difference, not readily apparent from the table, relates to the
compilation of the accounts. Each of these will be discussed n turn in this
section, But first it needs to be cmnphasized that the sludy in Sri Lanka was a
much larger exercise than that in Iran so that Table 2 is only a sumn1 ary of
results for the latter, while Table 1 is more nearly exhaustive of the output of the
Iran study.3 t) This (lifference in order of magnitude is discussed later. Meanwhile,
some further comment on each of the three points previously referred to is in
order.

The factor accounts in Table 2 are additionlal to the production and institu-
tion accounts shown hitherto. Their main purpose is simply stated: it is to receive
factor payments. both from domestic production activities and from the rest of
the world. These in turn are mapped into the houlsehold and other institution
accounts, thereby recording the factor income component of the gross income
receipts of institutions. Non-factor incomes, such as current transfers between
institutions and transfers from the rest of the world, augment factor incomes to
yield gross incomes of institutions.

The distinction between factor and institutionis accounts serves two impor-
tant purposes. In the first place, a clear (listinction can be made blcetw n factor
income and non-factor income that aIrises from the redistributive process within
the economy. These redistributiv! forces are likely to be a centerpiece of policy
and planning strategy, and therefore need to be captured in this way. In the
second place, the classification of factors can be entirely divorced from institu-
tional classifications. The latter can be jeterminicd by a range of socio-economic
considerations; for households these may include location and socio-ethnic
factors as well as income level; for other inistitutions "ownership" or "purpose"
might be appropriate. The Sri Lankan institutions shown in Table 2 are in fact an
aggregation of more detailed accounts. Thus in the full study each of the three
household classes are further subdivided by six income groups; and the
government accounts are disaggregated into ten categories for income receipts,
and nineteen heads (or accounts) for expenditure. Similarly, in the full study, the
classification of factors is according to the kinds of economic agents that are
employc(i by productioni activities and thereby receive factor returns. In Table 2
only six factors are shown, but this is a more aggregated versioni of the clas-
sification which was in fact utilized. For example, thre kinds of labour are
distinguished in Table 2 (urban, rural and estate labour) although a disag-
gregation of labour inco.-ne by nine occupatiorul groups was also achievcd.
Three non-labour factor acc -ints are dlistinguished: the factor "hiousilig" simply
receives imputed rents on ov ncr-occupied houising. whilst all other returns are
divided between private and public ownership of capital. Each of the six factor
accounts has a row sum which accumulates all domestically generated factor

'nThe Iran study additionally involved an estimated SAM for 1972 and detailed analysis of
labour statistics as well as the modelling work previously referred to.
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incomes, together with net factor income from abroad which is shown to accrue
to the factor "other private capital". The total of all factoral row sums con-
veniently shows GNI at factor cost (Rs. 11360 millions in 1970), while the
arrangement of the table puts the individual factor accounts first so that the
decomposition of GNI into its factoral distribution is also given prominence.

The arrangement of accounts in the table is a conscious attempt to capture
the circular flow of income-from income gencrate( by activities to factors; from
factors to the institutions that provide factor services; and from the expenditure
of income by institutions to demand on activities, and hence income generation.
It is also an attempt to give prominence within SAM to the things that matter
most. For us these are employment and income distribution questions, set in a
framework of the level and structure of activity. Thus our accounts start with
factor incomes and move next to the incomes of households and other institu-
tions in the economy. These are our primary concerns, not the structure of
production.

A third innovation in our Sri Lanka study concerns the practical procedures
for compilation of the SAM. In many ways the data base for Sri Lanka differed
from the situation encountered for Iran, although the, basic notion that the SAM
imposes a discipline for data consistency was sustained. Some details of the
methods used to construct the Sri Lanka SAM may be of particular interest since
these involved several features that we believe are quite novel with respect to
social accounting for developing countries. 3'l

In close correspondence with SNA guidelines our Sri Lanka SAM is built up
from data on the supply and disposition of commodities, traced through the rows
and columns of the production accounts. Using a 1965 input-output matrix to
depict the approximate structure of production, the commodity balances for Sri
Lanka in 1970 were achieved in a systematic, although non-trivial, way. The
complicating factors were not only incomplete or uncertain data, but also mul-
tiple estimates of some elements. Thus, for example, we were faced with two (or
more) estimates of most value a;CdLed complll(on1enIts, I while available figures of
gross outputs were recognized to be subject to a substantial degree of error.
However, for the most part the final use components of commodity require-
ments (household and government expenditure, fixed capital formation and
exports) were more reliable. The main exception is the vector of changes in
commodity stocks, and this was used as a residual in the commodity balance
calculation.

The derivation of a set of commodity halances was achieved in four stages.
Thle first set of commodities that were considered were those which make no
sales on intermediate account wlhatsoever: in Sri Lanka these sectors were tea,
bread, other bakery products and tobacco manufacturing. These were the first to
be investigated since final sales must also be equal to gross sales and gross output
for these sectors. On the input side, with gross outputs now ascertained, the
input technology (deterrminecd p incipally by the 1965 1-0 matrix) gives some
value added estimates as well as estimates of intermediate input requirements

3"The most recent national accounts for Malaysia make use of the same approach as is described
below. See Malaysia, Department of Statistics (1976).

32One from Ceylon, Census and Stalistics (1973), the other from (Ceylon, Central Bank (1971).
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for these sectors. Alongside these four sectors were some that were known to
have few sectors to which intermediate sales were made; rubber and fishing, fo
example.. The second group of sectors to be investigated wer-e those belonging to
what we term "process loops". The coconut group is one sucth example. Tllere is
a linkage between the three sectors: coconui,; dessicated coconlut and copra, and
coconut fibre and yarn. For these sectors intermediate sales and lpurchases do
exist but they are largely confined within the process loop. " "us intermiedliate
sales can easik; be estimated from the final demand estimates, given somllC
knowledge of the nature of the interactioin between the \lrli0LIS scctotrs Within ia

loop. For example, the gross output of the sector coconut fibre and yarn can be
set equal to its final demand entry since it has almost rio ii-termediate sales.
Working through the backward linkages in the loop it was possible to iterate to

feasible (though admittedly, not unique) solutions for the gross oLutput. value
added and intermediate transactions of each of the sectors involved."

The third stage of the commodity balance proceLdurc was to investigate the
remaining sectors. Clearly some intermediate sales had been determined, from
the first two stages and this limited the problem. Knowvledge of these allowed
sectors to be ordered so as to first consider those that ha(d relatively few
undetermined intermediate transactions. The fourth and final stage was to
review the feasibility of the initial estimates of valuc added, gross outpluts and
intermediate transactions, Inevitably thiss stage revealed some anomnalies and it
proved necessary to repeat the first threc stagcs, in an iteratlive manner, even-
tually converging to an overall feasible matrix thalt was no0t una1.lCce'p'ltable Onl the

basis of the facts :
The balanced production accounts determined a convsistent set of value

added estimates for the forty-eight production activitics in the study. 'I'he way in
which they were derived took full cognizance of the various prior cstinmtes Of

value added. Changes were made even to the firmest of these estimnates if thcre
occurred even firmer estimates of commodity supplies and dispoositions whlich
were inconsistent with the value added data. This implies, and it is perhaps worth
noting, that our experience is at variance with the contenition that estimates and
"guesstimates" should not be placed side by side.' The SAM consistency
framework forces a confrontation between various data sources which cain never-
be reasonably expected to be of equal quality. Reconiciliation of data of varvilln
qualities is therefore unavoidable. Moreover, unless data are literally usless
they can add something to SAM calibration. There is no sensible alternative
therefore to setting all sources (with prior judgment regarldling their relative
reliability) alongside one another and execuLting an "optimum'1 balance. One

3 3 Sectors belonging ta a process loop form a natural aggicg:ic sectoi, (of coirse, utit it ik
convenient on occasions to distinguish between them, as when, for txainipic, the outpiuts serve
diFlercnt export markets as well as further stagcs in the product process.

'41i his foreword to Pyatt and Roe with l.indley, Rotu(n and oIlicrs Iofo thcoining.h Stooc hias
suggested that more formal techniques of data reconciliation may have advantages,. I-le refeis ih
particular to statistical techniques that iteratively balance the accolints subject to initial estimates and
sets of constraints, both of which may be .tuliject to uncertainty. Puisuit of this issue is the subjcct of
continuing research in the Development Research ('enter. World Bank. Some initial results are
given in Byron (forthcoming).

35See Barkay (1975) for a statement of this view.
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conseqluience of doing so is that the SAM appriticlh tleaches a great deal about
statistical priorities for n.w in fo )rnla t i in.

After the produLLtion accouinti. the next stlp was to obtain a balance of all
the inestitutioin and factor acc(iillt. From several 'tandpoinjtIs the government
accounts, and the acLcOIuns gtOVO;11'in asct? O ih thte Irest of the world,
were the firmest. They theCr't'Or t0inmed a basis for this part ot the miatrix.
However, we were pa.rtictilals. fortunate in being able to uitilize a Socio-
Economnic Survev' 1<" SFS which enabled us to obtain disagzregatliolls of house-
hold expenditures acLcoiding to urban, rural, and e,stalt subdivisions. Not sur-
prisingly, SES estimates of househOld (anld falcto)l incomes implied negative
savings in all househildd groups, confirnming a priori expectations o)f under-
recording of incomes in houehold stir cys. In this situation, assumptions about
the economry-wide capital/loutput ratio. the relationship between business sector
investment and retained profits. and the im1plicit 'onsti aints of the SAM, were all
utilized to obtain a feasible sOlution to the remaining, cell enltries, including
revised estimates of household incomies anid savings.

The complete table has 87 rows and 96 columns as shown in Table 3 which
gives listings of the detailed accounts in the full study. Justification for these and
the full results are cet out in Pvutt and Roe with I indley, Round and others
(forth-:oming.I which attempt,s to record the mnanvear of work which went into the
study.: Ho%%ever, it can be noted tchat this nii:nvear was in fact collapsed into a
period of less tlharn three montths, %\ith the teami i\ oI\ edl averaging some six
people through this period. 4'

There are two further comments to be made on the Sri lanka study. The
first is that it will be recalled thzat the purpose of the exercisc was not to build a
model as such, but rather to push forward the possibilities for modelling by
resolving some of the problems of data system design and availability. Accor-
dingly we have not built a Sri I ank.i model as such. However, Pvatt and Roe
with Lindlev, Round and othLi's { foihcimiing) includes a number of empirical
exercises usinlg the datai and Qhow(ilng itS imij'liediate relevance for policy issues.
These exercises includie a dI.>ription of thie economy with reference to income
distribution: the output, income and emiploymenit multipliers in the economy; an
analysis of export incentives and of effective protection; and a study of the
structure of household expe ndlitture in Sri Lanka whicih focuses on its sensitivity
to the income distribution. These, then. are some of the products which can be
obtained short of a full scale moidel otince data has been set up consistently in a
SAM franlework;.

See (' evlon. D )eariment of enCslusand Statlstls t '10' I
?I'iThe 87 x. 9 matrix was estimnated in ftill dicaili subject to one caveat. Ibis arises because

estimates ot current transters between institutions couldl not be obtained at the level of detail of
Table 3, but only at the more .aggiegt k1:e of tJable 2. (OthmiNeIs the 87 c 96 matrix was estimated
in full. Thus at the full level of detail olnly the IS househol(d current accounts are incomplete, but fuil
aecounts foir thic arpr.grc jir hotiusehol(d tvpcsl. indti lflercforc fom a 72 x 81 matrix, were obtained.

l1The team comprised S. Nrilpal ili.ini anid mai laru ine. respectively from the Minis-
try of Pla.nniiig and F mip!o%nioini and the Induwtmal D)evelopment 13oard. Sri Lanka; Alan Brown
and Roberi Mabro from (Oxford . nimsersity. and Robert Lindley and Alan Roe. in addition to
ourselves, from the Umniersity of Warwick.
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TABLE 2
A SOCIAL ACCOUNTING MATRIX FOR SRI LANKA, 1970

(MILLIONS OF RUPEES)

Expenditures

Faciors of Production Institutions

Labour Other Current Accounts

Houscholds

- -- -,~ .. -

U Urban
. Rural

~ ~ Estates

Housing
O 0 Other Private
Public

S.8 Urban 1673 137 662 434 91
2 - Rural 3185 330 3026 203 151

-0 Z Estate 71i 31 30 7 6

8 Private
3 o Corporations 135 1266

3 state 57
A Corporations 174 237

4 Government 368 194 4 272 104

. S Combined Capital
Account 519 807 11 527 307 43

Tea 14 55 7
Rubber
Coconuts 54 208 27

. Rice 15S 760 102
8 Other Agriculture 357 980 139

6 Food and Drink 253 541 82
c Other Industry 258 621 69

Construction
Trade and 410 1074 122

l Transport
Pitvale Services 405 920 85
Governmrent 1649

Services

7 Rest of the World 207 741 143

Totals 1673 3185 11 633 4984 174 3003 6901 791 1443 411 2234
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Expenditures

6 7 _

Production Activities

u 0

. -- . ~

'- ~ ~ ~ ~ ~I n (3N J

5 5 9 25 75 46 182 81 414 276 555 1673
43 158 67 706 247 68 259 159 487 276 715 3185

526 133 11 5 4 2 5 8 12 5 711

633 633
13 24 442 282 1259 184 604 742 1424 123 -113 4984

-11 12 109 -8 -1 73 174

6 3003
6 6901
6 791

-I5 1443
411

313 33 4 14 10 19 288 216 66 130 76 29 94 2234

425 2639

-55 2 2 839 864
25 8 341 374
29 239 8 6 4 2 577
105 1082 2 15 18 2242

11 1 2 95 63 34 3 39 16 106 1846
37 9 11 24 188 29 8 94 1276
72 97 24 9 35 69 49 554 417 172 37 66 241 2790

1595 1 7 50 92 1745
154 50 10 8 44 23 95 249 206 96 42 59 203 2845

I1 3 7 15 I 4 9 38 55 37 287 1877

1649

364 75 12 10 32 53 204 370 65 70 133 43 2522

2639 864 374 S77 2242 1846 1276 2790 1745 2845 1877 1649 2522

Note: This is a preliminary version of a table to appear in Pyatt and Roe with Lindley, Round and others
(forthcoming).
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The second and final comment on Sri Lanka is that increasingly, as countries
come to adopt the SNA (and hence the commodity balance approach), the above
discussion of the way in which we were able to implement it may be of interest.
However, the methods which proved successful in Sri Lanka were challenged by
the subsequent study of Swaziland. Cromnent on these methods is reserved,
therefore, until after the description of our work in Swaziland.

TABLtF 3

SUMMARY oF THF EXrFN'T OF D1SA(;U;RIU(;AIIC1N OFT IHF FUL.L SRI LANKA SAM

Aggregate Accounts as in Number and Nature of Number and Nature of
Table 2 Component Accounts Shown Component Accounts Shown

in the Rows in the Columns

(1) Factors of Production 6 (three accounts for 6
different emplolyment
statuses and three
accounts for the factor of
production, capital)*

(2) Firms Current 3 (Pri%ate, Public Financial 3
Institution, Other Public
('ompanies)

(3) Households Current 18 tLlrban. Rural and 18
Estate and within each of
these, six income classes)

(4) Government Current 1() (seven categories of 19 (eight accounts for
tax. one account for cxpenditure on goods and
current transfers, one services, nine accounts for
account for Local transfer payments, one
(Govenment and a account for Local
summary account) Government and one

summary account)

(5) Consolidated Capital I
Account

(6) P^oduction Activities 48 48

(7) Rest of World-Current I I

Total 87 96

*We have also produced alternative factor accounts showing nine categories of skill as well as
capital.

5. SWAZILAND CASE STUDY

Interest in the replicability of the Sri Lanka case study led to a group of
similar size slpnd(ling six weeks in Swaziland and about the same time sub-
sequently in an attempt to set the major ectononliic statistics in a SAM context.3 9

3 9The group was financed bv the FSO)R committee of the Overseas Development Ministry
(0DMI), London. It comprised Harry Fell and *i.inley Webster. on secondment from the ODM;
Graham Jones and Malcolm W.falm'les from the Department of Statistics, Ministry of Finance and
Planning, Mbabane. and the same four Warwick colleagues as on the Sri Lanka study, plus Paul
Stoneman.
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As in thc Sri Lanka case. thcre was nlo initial intcntion of undertaking modelling
work immediatcly, and the focis wws an endeavour to contribute directly to
policy discussion on the basis of an uinderstandinig of the economy for which the
SAM exer-cise was to he the catalyst.

In several respects Swa7iland offere(d the opposite to Sri Lanka in terms of
available data. Not least the SAM framework which we intended to estimate,
and which was broad! omprparable with the Sri Lanka matrix in its dimensions,
was not fully determined by available data. This was a marked contrast to the Sri
Lanka SAM which had been overicterminCd as a result of the multiplicity of
sources and estimates. Whilst the details of achieving SAM estimates differed
markedly between Sri lIanka and Swaziland, it is interesting to note that a
common basic approach was sustained, and the discipline underlying the SAM
was revealed to be of unquestionable value in deriving estimates.

Table 4 sets out :iggregate accounts for Swaziland for the year 1971-72.
These are aggregative in the sense that more detailed estimates were obtained
corresponding to disaggregations of some of the accounts shown. Thu5 although
the 9 factor accounts and 17 in9titution accounts of the study are shown in full
detail, Table 4 consolidates into one account each the 44 commodity and 25
production activity accounts which were distinguished. The distinction of activity
accouLnts from accounts for the commodities which they produce comprises one
of the main difTerences between the Swaziland and Sri Lanka matrices. This is, of
course, very much in line with the SNA guidelincs and we found that the
clistinction aflorded a conceptual flexibility in the (lefinition of activities and
commodities whichi was also advantageous in the estimation of the matrix
elements. Before considering the commodity/activity distinction and the
determination of the commodity balances for Swaziland, there are several clas-
sifications embodied within the factor and institution accounts that require
fuLrther discussion.

The nine factor accounts, distingulished in the first nine rows and columns of
the matrix that comprise Table 4, are novel in several respects. It should first be
understood that the organizational aspects of the supply of agricultural factor
services within Swaziland are complex: part of the land is held by the Swazi
Nation and the remainider is still owned by individuals-often non-Swazis-and
is generally farmedi according to modern agricuilttur-al technology. Within the
Swazi Nation L.and, Rural [)evelopment Area (RDA) schemes are currently
being introduced and represclt a significant break from traditional methods.40

In order to avoid an arbitrary dlivisioni of the returns to land and labour of the
self-employed in the agricufltural sector, a composite factor was defined for each
of these thrce types of land: Swazi Nation (traditional), Swazi Nation (R.D.A.)
and Individual Tenure Farms (u.T.L.). Labour receivinl employee compensation
is shown as a separate category, as is self-clnployment income from non-
agricultural activities. It is also wortlh noting that in thie Swazi context the same
indiividLual may be supplying his services in the form of two factors in the course
of a normal year. For exam-ple, he may be working on the rural homestead, and
thus accruing factor income of the first kind, and also receiving employee

`l;or 1971- 72 this distinction within Swa7i Nation Land is not of great significance, but for
monitoring progress within the R.D.A.'s it is ultimately a distinction of considerdble policy interest.
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TABLE 4

THE SOCIAL AccouNTs OF SWAZILAND 1971-7 2 (MILLION EMALANGANI)

Expendruro

2 .T 3-

S Trdiio I.T.F Urban

S. .2 R.D.A.-

Z ^ X

'& & I E

1 Emyc ComSaoaon 0.18 1.22

a a

R 

.DRA. 

9.26 2.19 0.39 0.01 0.0

S.. Ni. N.c-f D..A. 09 .500

2 . l4ighbo1rmc 1.12 0.22 .4.33 0.12 0.57 0.60.15

O -lwInao - 4.24 0.02 0.46 0.

I E Cp.03 0.08 20.04 120 2.27 0.95
- R Low Incom2 1.96 0.06 0.-1 0006

3 N RDAProGl P025

-. Sw-OzN Ia:OUI 0.11 0.2 . 0.9

4 - PijreSmaWll ' 0.07 -0.16 7.66 8.04 1.81 0.29

- 6 Pinate Lar8  
00M -0.21 12.31

32.84

5 -
Otber nldTaxs -_.17

Dar1.89 
0.94 2.99

Gowoo oot Rotwo 0.27 0.21 0.76

6 Cmbi-d Cpital Acont 7.84 0.63 1.05 12.26 1.85

7 C..--di2ar

8 Prd.6. Ace. 
.n

9 Cbiood Rest d Wci Acunt - 096 1.82 6 36

Torah 926 O.93 1.15 0.56 3901 1.83 391 9.67 20.35 12.30 1.28 6.53 480 2482 8.85 018 063 201 17.93 1254



Ex.pnditare

57 8 9

lIntitutions7 8 9

Curnent Aco.unt Capital Ameunts

Custonts Union S eoi

- -- . - -

c S Nation: on-.R.D.A. 9.26 9.26
.2 Snuai Nation: R.D.A. 0.93 0.93

Individual Tenar Farms 1.15 1.15
l Other Land and Nat. Rcsoturces 0.56 0.56

Eplnroyee Compensation 4.81 32.80 39 01
o Epken 1.83 1.83
0 Otber H-tusin 3,91 3.91
2 Other Capit-Swam 9.67 9.67

Other Capttia-Non-Swam 20.35 20.35

9 Not RD.A. 0.03 0.36 12.30
L-U D.A 0.02 0.04 1.28

2 X -Hgh 1 non 0.02 6.53
o iDWIncontc 0.02 4.80

High I-ne 0.25 24.82
Lowi Inome 0.05 0 02 8.85

3 Non-.Profit .s 0 05 0.13 0 18
Swxii National Co-nl 0.23 0.63

.5. bIte 201
4 3 < §.2 ate Small 0.22 t7.93

tI Large 0.09 0.27 12.54

0.18 0 18
. 0.06 0.03 0 08 0.52 0.07 2.60 6.20

Y - da 0.18 6 20 2.14 8.52

Other Indirect Taxns 1.21 138
rent Taint 5.82

Cther Govnrnment R-vnuc 0 22 0.33 1.79

udatedR-ennun 8.52 1 38 582 1 79 -0.62 -393 -1.46 -9.09 2.41

6 Cotbined Captal Aeoount 2 41 -18.29 -2 69 -5.06 -

7 Comunoditns 2 94 1 30 3.65 17.77 2 62 61 2S 67 39 203 1c

8 Production Actvities 141 03 148 01

9 Cobed Rest o( World A unt 053 049 0.08 56 12 6516

Totals 0.18 620 852 1.38 582 179 241- - - - - - -- 20315 t4803 65.36



compensation for casual work in urban areas. More typical, however, is the
instance where members of a rural homestead (household) will be supplying a
variety of factor services in both rural and urban districts. In such situations the
importance of distinguishing iactors from institutions, and of carefully defining
classifications for each of them, is obvious. Finally, returns to "other capital"
(i.e. capital other than land) are distinguished as between Swazi and non-Swazi
controlled, a distinction which is of considerable importance in the policy con-
text.

The first two institution accounts relate to two forms of traditional Swazi
household: those outside and those within the Rural Development Areas. Each
household receives the major part of its gross income from the factor income
deriving from its traditional agricultural activity, although typically this is sup-
plemented by employee compensation and self-employment incomes. The main
sources of the supplementation are employment on the Swazi Nation Land, in

41Small Traders' establishments and in rural education and health services .
Households on Individual Tenure Farms and in urban areas are further sub-
divided into high and low income groups according to whether their aggregate
income is greater or less than E60042 per annum. The remaining institutions are
non-household institutions. We attributed separate categories to Non-Profit
Bodies (which receive transfer income from government expenditures on health
and education), and the Swazi National Council (which essentially receives
income in the form of rent and mineral royalties). Three corporate categories
wele distinguished, which allowed separate accoLunts for large and small cor-
porations.

The merit of the distinction within a SAM between factors and institutions
is more clearly seen in Swaziland than in our other stuidies. At the same time
flexibility is important sirnce the distinction is most informative (and useful for
modelling applications) when the classifications are chosen to reflect the parti-
cular structure and organization of each country. Accordingly we are against
stereotypes for the detailed classifications. T'he classifications appropriate to the
Swazi economy are only approximately replicated in other developing countries.
In particular the "Swazi Nation" is a unique organizational form, and whilst it is
important to reflect this aspect in the national accounting system for Swaziland,
there may be no analogue for other countries.

The data base was constructcd from a variety of detailed sources. The
national accounts statistics were a crucial input but, unlike the Sri Lanka situa-
tion, there were relatively few occasions where multiple estimates were available
for the major elements. However, for the most part value added payments by
production activities (in aggregate) were readily obtained. An important excep-
tion to this concerns tlhe distinction between RDA and non-RDA factors and
households. Simply the level of activity of RDA's was globally estimated to be
10 percent of other traditional agricuilture and this pcrcentage was applied

4"Note that teachers. for example, who are teachinig in schools and living in Swazi Nation Land
are included in this part of the rural sector.

42 E is the standard reference for the currency unit, the fEmalangani.4 3 The need for import data arose mainly because of the need to estimate Swaziland's revenue
entitlement from the Southern African Customs Union.
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throughout the accounts in order to distinguish RDA and non-RDA classes.
This was the most arbitrary of the assumptions made and would ha-, been
avoided had it not been considered important to demonstrate how a SAM could
be designed to monitor the future progress of the RDAs when independent data
become available.

The derivation of the commodity balances differed substantially as between
Swaziland and Sri Lanka in several aspects. However, these balances still proved
to be a useful starting point for the framework, and probably provided some of
the firmest estimates in the accounts as a whole. With no input-output table
having been derived previously, it was necessary to construct matrices showing
the intermediate requirements of commodities by activities (absorption matrix)
and the domestic supply of commodities by activities (make matrix) from the
available evidence. This included detailed statistics of the commodity inputs and
outputs of manufacturing sectors, together with much detail on commodity
imports .43 At the present stage of development Swaziland has a very simple
commodity output mix, so the build-up of an absorption matrix took the form of
commencing with the structure based upon imports, and then allocating the
domestic supplies along its rows. The whole operation was tentative since total
intermediate inputs, ojtained by netting value added from gross outputs, pro-
vided a set of constraints. Since imports of consumer goods and capital goods
were distinguishable, the only major problem was to identify the stock elements
of each purchase. As in the Sri Lanka case study, the vector of increases in stocks
tended to be derived as a residual of unallocable items.

The detailed procedure for allocating domestic supplies by both sector and
use followed a similar theme to that of the Sri Lanka study. That is, many
commodities could be readily identified as final use (usually export) oriented, or
process-loop in nature. This considerably aided what otherwise might have been
a formidable task. Our experience also showed that a high degree of commodity
detail helped us to identify using sectors more easily.

Swaziland has not carried out a comparable household income-expenditure
survey to that of Sri Lanka. In consequence it proved to be impossible to derive
disaggregations of houshold expenditure on commodities beyond that of an
overall urban/rural distinction, augmented by separate treatment of high income
Individual Tenure Farmers. Even this was only possible by "borrowing" a set of
expeniditLre coefficients from a rural household expenditure survey that was
undertaken for- nearby Lesotho. A further consequencc of this lacuna is that no
detail could be obtained on the savings propensities of the various household
groups, although corporate savings and consolidated government savings were
defined more explicitly.

Thus the Swaziland study serves not only to endorse the advantages of an
approach whiclh starts with comnmodity balances, but also to ulnderline the
impor-tance of multi-purpose household surveys in seeking to obtain an inte-
grated set of accounts. As it is the tahlc was not completed. However, it is
perhaps interesting to note that at least it was available before the national
accounts for the same year.

A final point on Swaziland is that the data base has been used subsequently
for some model work. This arose from the need to consider some specific
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investments which were non-marginal to the economy. Their evaluation took
the form of a project appraisal based on a macroeconomic model. This was new
ground which, experience suggests, was well prepared by the SAM approach.4 4

6. CONCLUDING; COFNINNTS

There are a number of issues which have arisen in the c-murse of our work
yet are barely touched on in the preceding discussion. They are worth noting,
however, in this concluding section, and suggest avenues for future work which
may be of general interest. To give them perspective we can begin with a
summary of the main points which the above discussion is intended to argue.

First the SAM approach has proved in our experience to be a practical
working tool of considerable merit in making the best use of available data and
in providing a quantitative basis for anlysis. It inevitably involves using data of
variable qualities, and called for skills in data reconciliation which have not
required the same emphasis in the past. It would undoubtedly be of value (and
also a comfort) to have available formal techniques for pooling dat;. These can
be expected to be forthcoming in due course.45 Meanwhile the informal methods
have to suffice and the exercise of reconciliation gives a focus to discussion of
statistical priorities which is most valuable.

Secondly, the SNA recommenidation that SAM's should be approached
through commodity balances has served us well: and the refinenient of having
separate commodity and activity accounts is valuable both for implementation of
a SAM and as an aspect of subsequent modelling.

Next, we have concluded not only that it is possible to disaggregate the
household sector, and hence to build income distribution into the macro-
economic picture, but also that it is desirable. At one level this is simply a matter
of classifications-in this case, of institutions. But in taking the step from
national accounts to a SAM some extra effort is obviously necded. At the same
time policy makers are concerned about income distribution and considerable
effort is therefore going into data collection in this field. In our approach there is
no conflict between the two competing claims: the extra costs of bringing income
distribution into the major macro-economic statistical picture are relatively
small, and there seems to be a much wider interest in the product when house-
holds are disaggregated, rather than being treated as a single sector.

If only by reductio ad absurdum, our Swaziland study makes the fairly
obvious point that it is not easy to include a disaggregated household sector
unless a multi-purpose household survey-covering income received as well as
expenditures-is available. Even then the problems of data reconciliation are
considerable in our experience, and this is confirmed by the work of Altimir.4 6 It
is interesting to query whether the problems exposed imply margins of error
hitherto unsuspected in survey research or in national accounts. Either way, the
interests of better data are well served by the discipline of trying to reconcile
household surveys and national accounts.

44For the most part the techniques used in this work are discussed in Round (1976),
4 5As previously noted (footnote 34), research, is proceeding in this direction.
4 6See Altimir (1975).

360



It is not entirely adcequate to rc.olvc this question in favour of national
accounts data on the grounds that the savings behaviour measured by household
surveys often implies that the rich dissave. In none of the case studies which we
have conducted is there even approximate empirical support for the logical
certainty that savings eualals investment. This inmplied inaccuracy of data is not a
trivial matter. As Ahluwvilia and l'henery have emphasized4 7, savings behaviour
plays a crucial role in l.'.h growth and redistributioni. There is nio escaping the
fact that this sensitive area has hardly begun to be charted by statisticians in
developing countries.4 8 Meanwhile, since policy never waits, a SAM approach at
least forces guesses to be consistent with what is more precisely known in the
macro data framework.

While we realize that reference to guesstimates is unpopular in government
statistical circles, the need to accept them as a part of macro-economic statistics
is unavoidable. And this point goes beyond the early arguments in favour of
using data from all sources to calibrate a SAM framework. As applications of
our Swaziland study demonstrate, economic planning in developing countries is
largely about structural change. Our view of a SAM is as concerned with the
picture of future economies which might exist as it is with the initial position in
which any particular economy might be. Accordingly, if statistical effort is to
focus on reducing the standard errors on forecasts relating to policy alternatives,
it is not at all clear that scarce resources should be devoted to more accurate
estimation of the historical position. To us, not least of the virtues of the SAM
approach is to make the best use of those primary sources which might happen to
exist. If these need to be fii,;J out, pro tem, by guesstimates there is nothing new
in this which is attributable to the SNA except, perhaps, the relevance of the
statistician's work to the policy model,

None of this is intended to detract from the importance of good basic data.
But the fact is that the SAM framework is not just a statistical tool: it is also a
framework for economic analysis. Work by Bell and Hazell demonstrates this
point in relation to a regional development scheme.4 9 Also, the SAM approach
is being used as a framework for exploring planning alternatives involving huge
structural change in Saudi Arabia.5 0 The essential point, therefore, is that SAM's
are not the preserve of the statistician but a potential bond in common with the
economist. This, then, is the full flavour of our earlier suggestion that the heart
of the SNA is an economic model. Appreciation of the origins of the SNA in the
Cambridge Growth Model make this a rather obvious point.

One further point that should be exposed in the present context is the
importance we attach to classifications. It can b! rehearsed in relation to
production activities although it extends throughout the SAM framework. The
literature of development has always seen duality in production techniques as an
essential element of economics. More recently the question of vintage of tech-
nology has been found to be a powerful element of economic theorizing. And we

471n Chapter 11 of Chenery et al. (1974).
48The work of Reynolds and Spellman (forthcoming) on flow of funds in Latin American

countries is an interesting exception.
49See Bell and Hazell (1976).
50See Wilkes and Macleod (1975).
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have already referred to the link between development planning and structural
change. Is it not plausible, then, that this technological dimension of production
units is just as important as the goods they produce? Indeed the SNA already
recognizes that separate commodity and activity accounts are needed. Once this
is accepted it is simply inefficient not to ask what the most informative clas-
sification of production might be. An answer in terms of principal products does
not seem to be self-evident and therefore requires some justification, Making the
best use of data by choosing appropriate classifications is also important and
provides another avenue for enhancing the value of what limited resources are
capable of producing.

In conclusion it should be emphasized that we do not consider any of the
three SAMs discussed here to represent a best data franiework for the country in
question or even the best use of the available data. And there are important
omissions from the discussioni, such as the treatment of imputed transactions and
the virtues of trying to obtain complete data for a SAM given that this will
involve time and effort in estimation of some small details which may be
essentially irrelevant. With respect to imputed transactions, the narrow answer is
that we have simply followed national conventions throughout, since our
concern has been to fill out existing national accounts rather than to produce
new figures ab initio. But the broader answer, and the answer to questions
concerning the best SAM design for a particular country, is that such questions
cannot be answered without reference to a mzodel: only a model of the economy
can define the correct basis for imiputatioin; the distinction between what is
important detail and what is not; or what is the best data system to serve the
needs of policy and planning. Thus in our view questions concerning the design
and implementation of a data system cannot be divorced from the model such
systems are intended to serve. We would prefer suchI models to be explicit, but
this may not be essential, and a data system may need to serve more than one
model. Accordingly, there may be disagreement over what is relevant detail.
But, meanwhile, we do not see model construction as the primary task even
though the model (or models) is ultimately preeminent. In our view progress is to
be made by iterative-or better, simultaneous-attention to a priori or model
considerations on the one hand and empirical mneasurement and calibration on
the other. Enough has been written in the literature of development economics
on the importance of institutional structure and dualities to justify the view that
an examination of data systems in the light of such considerations may be timely.
And if this point is not conceded, then it must surely be agreed that recent
concern for distributional issues is sufficient justification for an attempt to
measure some aspects of this dimernsion of an ecoionomy consistent with other
continuinig concerns such as the Balance of Payments or rate of investment.
While we lack a fully articulate(d model of how all thtese iifferent dimnensions
come into play in determining the actual path of development, we know enoug,h
to be sure that consistency is not, of itself, cnoLugh and that an integrrated picture
of interdependence in the dlifferent dinicnsions is required. Hence we have
attempted, on the empirical side, to initcgrate detaile {.. ccounts for factors and
households into an otherwise conventional SAM framenvork. Within this we
have views about preferred classifications which have been touched o(n at Evarious
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points in the text. But our empirical work has been circumscribed on two counts.
First, it has been necessary to work largely with secondary sources which
tabulate data on the basis of classifications in current use. These may or may not
be ideal, which points to the second limitation, viz. the lack of a model to resolve
such outstanding issues. Differences in the existing data base as well as evolving
perceptions at the a priori level explain the differences in the three country
studies reported here. We have not yet reached the point of wanting to prescribe
what data ought to be collected in the future and how it ought to be arranged.
Thus potential conflicts between country data systems and international stan-
dards for comparability are not finally resolved in our perspective. Simply, this
paper attempts to set out details of the directions in which our research has been
leading, and to demonstrate the empirical feasibility of going beyond existing
national accounts in three specific cases towards something more interesting and
useful for policy purposes.
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