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DEVELOPMENT AS STRUCTURAL CHANGE:
PATTERNS OF DEVELOPMENT APPROACH

Hakan Mihg”

Absiract

This paper atiempts {o analyse some conceptual, methodological and
statistical aspects of Chenery-Syrquin’s patierns of development approach.
To investigate the background of the approach, the works of Clark and
Kuznets have been reviewed in section two, and subsequently, the main
features of the patterns approach has been examined. In section four, some
statistical problems related with this approach has been pointed out.

The paper reaches the conclusion that the patierns approach developed
by Chenery and Syrquin should be considered in any study dealing with the
structnral aspects of the development process.

Ozet

Yaprsal Degisiklik Olarak Kalkinma:
Kalkinma Kahplar: Yaklaginn

Bu calismada Chenery-Syrquin’in kallonma kahiplan yaklagim:
kavramsal, vontemsel ve istatistiksel yonleriyle incelenmeye cahisilmishi,
Yaklagmun kokenini ortaya ¢ikarmak igin, Clark ve Kuznets'in gahsmalan
ikinci bélimde gozden gegirilmis ve daha sonra bu yaklagimun temel
gzellikleri incelenmistir. Dérdiincii béliimde ise, kallanma kahplanyla ilgili
ban istatistiksel sorunlara deginilmighir.

Cahismadan clde edilen temel sonug, kalkinma siirecini yapisal
yonleriyle inceleyen her tiirden aragtirmamin, Chenery ve Syrquin tarafindan
 geligtirilen kalianma katiplan yaklagimum dildkate almast gerektigidir.
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I Introduction

Deﬁldpment economics has been broadly defined as the study of the
economic structure and behaviour of less developed and developing countries.

Structural analyses are generally performed in two different “levels”. The
first, and more recent, generally deals with the functioning of markets,
institutions and mechanisms for resource allocation. This is primarity a micro
approach which heavily depends upon economic theory, giving little emphasis to
the historical record and long-run processes of structural change. In the second,
and more traditional, development is seen as an interrelated set of long-rum
process of structural transformation. This is essentially a comparative approach
deriving its information from the historical experience of the advanced econonues
and from inter-country associations of structural changes and growth. Pattem of
development can be included in this later approach.

The main objective of this paper is to analyse and claxify some conceptual,
methodalogical and statistical features of the patterns of development approach
which have been developed by Chenery and Syrquin.

For this purpose, the main components of the works of Clark and Kuzmets
will be examined in the following section, due to the fact that these pioneerng
studies constitute a background for the development of “patterns” approach.
Section 3 is devoted to the-analysis of the Chenery- Syrquin’s patterns of
development approach. I section 4, statistical problems related with the patterns
approach will be pointed out.

I1. The Background

The first writer who sees the development as structural change is Colin
Clark. Clark’s work on structural change focused on the proposition that in the
course of economic growth, the structure of production and employment changes
{Clatk 1940). In this process, the share of agricutture, which constitutes the
greater part of the primary sector, declines. relative to manufacturing
-the secondary sector- and to services -the tertiary sector. In other words, Clark’s
approach is closely related with the “sectoral transformation” which occurs
during the process of econoric development, and this transformation is seen as a
source of growth. Since productivity tends to be higher in manufacturing and
services than in agriculture,.as Clark argued, transferring labour from less to
more productive spheres can be an important source of economic growth.
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¥ should be mentioned that Clark’s approach to structural change heavily
depended on the histosical experience of today’s developed countries and was
firmly rooted in empirical mvestigation.

His approach was so influential in traditional development thinking that the
rate of sectoral transformation was used to determine the development level of the
countries from the 1940s onwards. More specifically, the increasing share of
manufacturing and services sectors in total output and employment at the expense
of agricultural shares was seen as a development criterion. Hence, development
strategies have usually focused on rapid industrialization (Todaro, 1994:14). |t
should also be noted that the thesis put forward by Clark in the 1940s still has its
modem-day adherents.

Ciark’s pioneering study on structural change constituted a base for a
more systematic derivation of development pattems which have been defined as a
variation in economic structure associated with a rising ievel of income (Ingham,
1995:77). The empiricat study of Kuznets falls within this category.

Kuzets employed long-rum measures of national income for individual
countries through time (1700-1960). Together with national income statistics,
Kuznets was able to measure the associated economy-wide changes i
consumption, production, trade and the distribution of ncome through time
{Kuznets 1971).

Some of Kumets’s findings support Clark’s proposition: the structure of
production and employment changes in favour of industrial sector and at the
expense of agricuttural sector as the level of income rises (Kuznets 1971).

Between various findings of Kuznets, two deserve special interest’ :
Kuznets was the first economist to demonstrate statistically that during the period -
of rapid economic growth, there was a substantial rise in the share of savings and
investment in national income,

The other finding is related to income distribution. Kuznets showed that in
the early stages of economic growth, the distribution of income worsens. In the
later stages, however, national income becomes more evenly distributed
(‘U-shaped curve for income distribution). Therefore, declining inequality 1s a
feature of the later stages of economic transformation.

. In short, Kuznets concentrated on the long-run trends of national income
and the associated changes in the structure of the economy. By domg so, he
extensively utilised statistical material. But he did not use econometric technicques

1. For a sumimary of Kuznets's findings, see Kuznets (1 a73). Here, only the best-known findings of Kuznets will be
mentionad, ot all of them.
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to analyse his data. Furthermore, he only dealt with the long-run trends in today’s
deveioped économties. ‘At the time when he carried out his work,” this was
unavoidable due to the data limitations for mest of the developing countries.

As will be seen in the next section, however, Chenery and Syrquin (1975)
were able to use statistical information on deweloping countries which
increasingly became available during the 1950s. The work of Chenery and
Syrquin on the patterns of development also differed from Clark and Kuzets in
employing econometric techniques to analyse the data. Furthermore, Chenery and
Syrquin benefited from the introduction of computer techniques which enabled
them to handle large data sets. As a consequence, they were able to develop more
systematic empirical analysis and a comprehensive description of the patterns of
development.

IIL Patterns Of Development: Cheneryw Syrqum(C-S} Model

In an attempt to 1de:1t1fy pattemns of development, C-S (1975) have tried to
mvestigaté the stages of structural transformation generally experienced by
developing countries rather than a detailed examination of individual phenomena.

The interrelated processes of structural change that lead to economic
development are jontly referved to as the “structural transformation” m the
model (Syrquin, 1991:206). The term structural transformation, in its most
stmplest form, can be defined as a transformation from a pnmarily agncuoltural
to industrial economy. Meanwhile, it should be mentioned that the accumulation
of physical and human capital and shifts in the composition of demand, trade,
preduction and employment are generally described as the economic core of the
structural transformation; while the related socio-economic processes (such as
demographic transition, mcome distribution etc. ) are identified as peripheral in
the model (C-5, 1975:6-8; Chenery, 198¢: 31-37)

C-8 selected twenty seven dependent variables’ which are related with per
capita income Jevel (measured with 1964 US dollars), and which describe the
basic processes of accumulation, resource allocation and demographic - and
income distribution that appear to be essential features of development, while

2 It took more than 30 years starting from the 1940s and the initial results were published in the joumnal of
Economic Development And Cultural Change between 1958-1887.

3. Degendent variables are as follows: gross domestic savings as % of GDP, gross domestic investment as % of
GDP, capital infiow .as % of GDP, government revenus as % of GDP, tax rovenue as % of GDP, aducation .
expanditure by government as % of GDP, primary and secondary scheal snroliment ratic, private consumption as
% of SOP, government consumption as % of GOP, food consumption as % of GDP, primary output as % of GDP, . :.
indush'y output as % of S0P, uiilities output as % of GDP, senices oulput as % of GDP, oxports as % of GDP,
primary exparts as % of GDE, manufaciured exports as % of GDP, services exporis ag % of GDP, imports as % of

GDP, shara of primary labor, share of lnduslry labor, share of sewvices labor, urban % of {otal population, burth ]

ratg, death rate, share of highest 20% in income distribution and share of lowest 40% in incorme distribution.
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some processes are thought to be essential on the basis of experience of more
advanced cowntries.* : -

Tt should be stressed that by describing the processes of development, C-5
tried to replace the notion of dichotomy between developing and developed
countries with the concept of transition from one stage to another. This transition
was defined by a set of structural changes that have always accompanied the
growth of per capita income level (C-5, 1975:135). :

C-S$ analysis is based on 20.000 observations covering 101 countries over
twenty vears (1950-1970). To avoid difficulties in combining various results into
a consistent analysis, C-S (1975:18) have adopted a uniform set of regression
equations for all processes. Basic regression equations are as follows:

X=c + B; InY + B, (YY +y; N + 7, (lnNY + 5 T (1.1

e+ By InY + By (InY) +y, N +p, MNY' + Z8Ti+e F - (1.2)
where X= dependent variable,

Y= GNP per capita in 1964 US dollars,

N= population in millions,

F= net resource inflows as a share of total GDP,

T, = time periods (1 = 1, 2, 3, 4).

Equation (1.2) was used to allow for a separate effect of extemal resource
nflow on the development processes while equation (1.1) included its average
effect in the coefficients for Y and N (C-S, 1975:16). ‘

As noted by C-8 (1975:18), the treatment of net resource mflow as an
exogenous variable creates statistical difficulties because of the fact that as
equilibrium is restored, adjustment takes place in the resource mflow as well as in
exports, imports, savings and investnent. The estimated coefficients of F,
therefore, are only measures of “partial correlations™

As far as time trends are concemned, equation (1.1) assumes that in all
countries there are chifts in the structural relationships over time that are
independent of income changes within each country. Therefore, C-S (1975:18)

4. investment, govemment revenus and sducation are included in accumulation processes whereas struchure of
domestic demand, structure of production and sttucture of trade in resource allocation processes, Dermographic
and distributionai processes cover labor aliosation, wrbanization, demographic transition and incoms distribution
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used five-year periods to measure T which corresponds to T,=1950-54; T,=1955-
59; T5=1960-64 and T,=1965-69. e

' The fundamental hypothesis underlying the set of estimates is that
development processes occur with sufficient uniformity to produce consistent
patterns of change in resource allocation, factor use and other structural aspects
as the level of income tises (C-8, 1975:11). X should, however, he noted that the
overall pattern of transformation can show significant differences in the “timing”
and “sequéncing” of particular aspects of change. The various paths may reflect
differences in -initial conditions such as size and resources, i the historical
environment {wars, extemal shocks) and in economic policies during the relevant
period (C-S, 1989:4). '

Overall, the results of C-$ can be summarized as follows: the development
processes measure the normal changes in the econormic structure that accompany
an increase in per capita income GNP from $100 to $1000. Average values are
also given for the countries below $100 and above $1000 per ‘capita GNP; and
they show that 73 to 80 percent of the total change occurs within this range (C-5,
1975:19).

Some of the processes have taken place in the early stages and are half
completed at an income level of $200, while others are delayed umtil ncome
tevels of $500 or more are reached (C-5, 1975:22). It can, therefore, be said that
there are timing differences between development processes. For all the basic
processes, the average midpoint is about $300° . and the transition is 90 percent
complete at a level of $900 to $1000. Therefore, individual processes can be
classified as early, normal or late in relation to these averages: Similarly,
individual countries can be qualified as “leading” or “lagging” in different aspects
of the transition to the average patterns of change (C-5, 1975:22).

* Major structural changes that- appear with the increase in per capita
income duririg the transitional period can be crudely summarized in the following
wWay s TR ' -

(i) The shares of industrial and services preduction in total production
increase at the expense of the primary sector. Similar changes occur in the
process of labour allocation. Labour is transferred from agricultural to the
industrial and services sectors.

(ii) As development takes place, a shift is realized from the production
... of consumption goods to the production of capital goods, and, therefore,

5. The range for the midpoint is belween $200 and 54530 for accumulation procéses; 5150 and $1000 for
altacation precesses and $150 and $450 for demographic and distributional processes.
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capital accumulation in the economy considerably increases. On the other
hand, investments are increasingly financed by domestic savings and the
necessity of consuming foreign resources substantially diminishes. -

(iii} Changes in the structure of production lead to further changes in
the comparative advantages of the economies and in their structure of
trade. Consequently, the share of industrial sector in foreign trade rises at
the expense of the primary sector. Furthermore, both exports and imports
rise as a proportion of national income and the economy becomes more
dependent on foreign trade.

(iv) Income growth changes the structure of domestic demand m
favour of the goods which have high income elasticity (Engel law).

(v) The gap between birth and death rates marrows during the
transition period and further mcreases in per capita income become
possible.

(vi) The biggest change, in quantitative terms, occurs in the primary
and secondary school enrollment ratio. The number of educated people
tremendously increases paralie! to the rise in education expenditure.

(vii) Migration from tural to urban locations takes place.
Consequently, the proportion of urban population to the total population
mncreases.

(viii) Similar to Kuznets’s finding, the distribution of income initially
becomes more wnequal. The share of the poorest 40 percent of the
population falls until about the half-way of the transitional period, and

* then rises. Correspondingly, the share of the richest 20 percent of the
population rises at the beginning of the transition, and then rapidly
declines. Toward the end of the transitional period, income is more evenly
distributed.

In short, in an attempt to identify pattems of development, C-§ found
cross-country “norms™ for the basic processes of development which depend on
per capita income levels. They established a “uniform™ and “‘comprehensive”
description of structural transformation. in other words, they determined the
average or normal pattems of development for all countries, especially the
developing cnes. RERREE. '

&. Norms in pattsrns of developrment approach refer to the “average™ or “normal” refations showing the expected
transformation during the transition from a low income, agrarian economy to an industrial urban economy with
substantially higher per capita incoma.
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But are the associations represented by patterns of development, like the
transition from an agricuitural t¢ industrial economy, necessary conditions for
economic development, or do they only represent statistical correlations for a
given sample and period? ‘

At a broad level, as Solow (1977:493) paints out, “...the standard pattern
of economic development is something like a historical likelihood or near-
necessity. The modem world could have evolved somewhat differently, but since
it did not, it would be extraordinarily difficult to change the standard pattern
now.” At a lower level, however, variations in the behaviour of individual
components from the broad level of aggregation have to be emphasized. This
notion, according to C-S (1989:6), resembles Gerschenkron (1966)’s concept of
“substitutability”, if it is modified to recognize that its nature depends not only
on relative backwardness but also on other national factors.

For example, in resource-rich countries, the shift of resources away from
agncuitural production lags behind that in other countries at low levels. At higher
income levels, however, the gap is much reduced. The availability of resources
also affects the composition of industrial production. Resource-rich countries
emphasize more the capital-intensive techniques due to the relatively high price of
labour in comparison to their degree of mdustrialization . On the other hand,
resource-poor countries have to find substitutes for primary products exports to
increase their source of foreign exchange. Early development of manufactured
exports and a reliance on foreign capital in those countries can be seen as a
response to the absence of natural resources (C-S, 1989:33-50; 1975:64-117).

Similar discussion can be found in the field of economic history. During
the 1950s and much of the 1960s, the British model has often been viewed as the
only optimal path for growih But from the 1970s onwards, this view has been

challenged by several historians.” In their comparative study of long-run

economic growth in France and Britain, 0"Brien and Keyder (1978:196) argue
that “‘economic theory lends no-support to assumptions, (...), that there is one
"defmable path to higher per capita incomes and still less to the implicit notion
that this path can be identified with British industrialization as it proceeded from
1780 to 1914.” And in the conclusion of their study, they say that “... there is
Jmore than one way of transition from agricultural to mdustrial economy and
from rural to urban society {0’ Brien and Keyder, 1978:196).”

O’Brién and Keydeg do not seem to reject the notion of transition from an
‘ agn«::u}tmai to urban economy, but the view that the path of transition is: um.que
is challenged.

-7 . Ses for instance Crafts {1891; 1984); Floud and McCloskey (1851); O'Brien and Keyder (19?3) For an earlier
-:rattempt, ses also Hobsbawm (1968}, . . . ) ) .
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Therefore, it can be argued, that universal factors that identify economic
development is the main justification for expecting imiformities across countries
in the long-run analysis of transformation. But this does not imply that there is a
single unique path through which all economies have to pass. It is obvious that
the above warnings should to be kept in mind while evaiuating and using the
patterns of development approach.

In fact, since the publication of C-§°s original study®, various writers have
adopted a comparative approach of the “pattems” type to investigate in the pace
of and structure of economic change {(Adelman and Morris 1984; Crafts 1984;
Smith 1992; Wood 1986). The main focus of these studies has been on the basic
processes of accumulation and resource allocation. The work of Adeiman and
Morris, and that of Crafts, were atiempts to establish the axtent to which
nineteenth century Europe shared the dimensions of structural transformation
identified by C-§ for contemporary countries. In her D.Phil thesis Smith
examined structural change in Sub-Saharan Africa giving an emphasis on the
social indicators of development by using a pattern approach. What all the
patiemns studies demonstrate is that cross~country comparisons are a useful way
to identify important processes in the course of economic and social development.

It should alse be pointed out that the pattsms of development approach is
crucially important in the sense that it creates an opportunity to identify easily the
development levels of specific countries. Furthermore, this approach provides 3
quantitative basis to examine how the development process of a particular
country conforms or diverges from the norms predicted for a country of its size
(as measured by population) and income level °

IV. Statistical Problems Of The Model

In this part of the paper, some statistical problems of the C-S model,
namely the omitted variables, goodness of fit and exchange rate conversions, will
be briefly discussed.

1. Omitted Variables

Alongside income and size, other factors also influence the development
processes. The impact of variables that are correlated with income over time is
partly reflected in the estimated income effects. Certain long-run processes of

8. ©-5 updated their original study at the end of 1980s {C-5 1988). In this iater version, the analysis period was
extended o 1983 and the emphasis was only given to the processes of accumulation and resource allocation. The
brocesses of demographic change and insome distribution were not analysed.

. For this aim, patterns of development approach has been applied fo Turkish case, for example, by several
wiiters. See Hatiboglu (1978); Tarkkan (1981) and Celagun (1983).
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change, however, proceed over time mdependently of variations in income, such
as changes in the level of technology, intemational environment or the
development strategies. Such changes may lead to shifts in the dependent
variables. But, as mentioned by C-§ {1989:50), if these long-run changes are
assumed to be universal and to affect all the countries in the same manner, their
effect would be captured by the time dummy variables (¥, 8T) in the basic

regression eguations.

2 Goodness of Fit of the Estimated Egquations

In C-S model, for some of the regression equations, R s are too low to
explain the relationship between dependent and explanatory variables, R ¢ are
particulatly low for certain resource allocation and capital accumulation
processes. Similarly, m some of the equations, t-ratios for the explanatory
variables are too high to accept a meaningful relation between dependent and
explanatory variables. ‘

In the case where the countries are grouped according to their size (large or
small) or trade orientation (nward looking or outward oriented), however, the
R’s rise and standard errors and t-ratios fall for many development processes.

For the large country group, standard errors decline almost for all the
processes, most notably on the export and primary production (C-S, 1975:106).
When small countries are subdivided according to their trade orientation, the
improvement in the goodness of fit of the estimated equations is obwvious.
Therefors, it can be argued that the statistical accuracy of the estimates improves
when more homogeneous country samples are analysed. So, at least empirically,
it seems better to concentrate on the hom geneous country groups in future
researchs on “patterns™ type. _ . :

-3, Exchange Rate Conversions o

" In pattems of development approach, the principal variable is the level of
development and it is usvally measured by income per capita in US dollars at
official exchange rates. o R

... 1t 1s well known that exchange rates do not measurs the purchasing power
of the various national currencies. Price structures vary across countries and
exchange rates at best reflect only the prices of internationally traded goods, and
they are not usually determined at the equilibrium levels. The altemnative of using
exchange rates as conversion factors for intemational comparisons is to reprise
income in every country: at a uniform set of prices. This is similar to usmg
purchasing power -paﬁties-..(PPPs}.as conversion factors. Such exercise was made
by C-5 {1988:78-84) for 27 countries. They found that real growth amounts to
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68 percent of growth in income converted at exchange rates at all income levels.
The remaining 32 percent represents the price effect (C-S, 1988:82).

Therefore, the impact of switching to income converted at PPPs instead of
official exchange rates on the income levels would be to reduce all of them
uniformly by 32 percent; but all the acceleration and deceleration effects on
growth would still remam. It should, however, be mentioned that the patterns of
development approach could be statistically improved by using PPPs as
conversion factor imstead of official exchange rates.

V. Conclusion

Although many changes have occurted in the way of looking at the
development phenomenon through time, it has been traditionally viewed in the
framework of structural change from the 1940s onwards. The ploneering work
of Clark and subsequent studies of Kuzets and C-S could be evaluated within
this context.

Clark’s work on structural change heavily relied on the sectoral
transformation that occurred in the course of economic growth. Together with
Clark, Kuzmets’s herculean efforts to systematize and synthesize historical
development patterns constiited a base for C-8 to mvestigate structural
transformation generally experienced by developing countries.

In domg so, C-S adopted more advanced empirical analysis than their
antecedents (although further refinements have to be needed), and attempted to
identify patterns of development systematically. In bref, they tried to describe
the transition process of an economy from a developing to a developed one. They
viewed this process as a set of socio-cconomic structural changes that have
always accompanied the rise of per capita income level. o

Allin all, C-S model opened up the possibility of identifying the countries
that have been following similar development strategies, and also comparing the
countries with similar development pattems to drive more valid performance
standards. Additionally, this attempt gave an opportunity to determine the
development level of a particular country on the one hand, and comprehend how

- Its development process deviates from the “nomms” that have been identified, on
the other, -

In conclusion, any 'étudy dealing with the structural aspects of the
development process should take into consideration the patterns approach
developed by Chenery and Syrquin.
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