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1.  Introduction

In the past, structural change was studied maihly broadly aggregated levethree sector
classificationgl to see whether the shares of the primary, induatigt service sectors in
economies changed as per capita incomes increldseddts, 1957; Chenery and Taylor, 1968;
Chenery and Syrquin, 1975; Kader, 1985; Chenerpii®on and Syrquin, 1986; Syrquin and
Chenery, 1989). Some of these studies attemptezbtimmate accurate, long-run patterns of
industrial development by using a data set inclydinlarge number of countries and periods.
Especially, Syrquin and Chenery regularly updatédirt studies on the manufacturing
transformation by expanding country and period cage and refining their estimation models
(Chenery, 1960; Chenery and Taylor, 1968; ChenedySyrquin, 1975; Syrquin and Chenery,
1989). They ended their pattern studies with “Past®f Development 1950 to 1983” (Syrquin
and Chenery, 1989) (S-C hereafter), which was densd to be more “accurate and robust” by
them, as the data covered both the faster and slgwesvth periods of the world economy

before and after the two oil shocks, respectively.

Given the past research on the patterns of mamufagtdevelopment, the objectives of this
study are twofold. The first is to revisit S-C armmpare their results with ours, which includes
135 countries in the data set and covers the pdriod 1963 to 2006. This period extends
beyond the eras of rapid economic growth and mtduraof industrialization in advanced
countries including also the period of IT revolutiand noticeable de-industrializatibfhus,
the period is suited to study the full developmeyitle of manufacturing industry, from rapid

growth to slow down and decline.

Unlike the first objective, the second one is tplere a less charted area — estimating reliable
development patterns of manufacturing sub-sectotS1&2 two-digit level. S-C estimated the
development patterns of some manufacturing sulmsectHowever, their results were
considered more supplementary to the aggregaterpait manufacturing industry as a whole
and showed a single pattern for each sub-sectdroutittaking into consideration countries’
different demographic and geographic charactesistihich influence the relative importance
of different sub-sectors. This study, thereforéerapts to establish the different development
patterns at the manufacturing sub-sector level deveral country groups with similar

demographic and geographic characteristics. Siocatdes have no or limited control over

! We define de-industrialization here as a relatigeline of manufacturing sub-sectors relative tent.

2 International Standard Industrial Classification.



these characteristics, at least in short- to mediumthe established patterns could be used as
benchmarks to check the sub-sectoral developmetitscauntries with comparable
characteristics. Then, any deviations of actualettgpments from the benchmarks could be

explained by future research, possibly looking iticy, historical and institutional factors.

The paper starts by reviewing the past work orstiigect with a focus on the S-C study, which
was the most comprehensive and complete work af ithgustrial development pattern studies.
Given the review and comparison between S-C andrasults, the next section proposes an
alternative model for estimating the developmertepas of sub-sectors within manufacturing
industry. After presenting the regression restiftg,following section illustrates the patterns of
sub-sectoral developments for ten different cougirgups based on their demographic and
geographic conditions. Based on the results, samtieypmplications are suggested in the last

section before drawing the final conclusions.

2. Review of past studies for estimating manufacturinghare in the economy
The sectoral growth function contained in Chené&860)0 based on the general equilibrium
model of Walrag] estimated the level of production as a functionl@fand-side variables as

follows:

X, =D, +W +E -M,. 1)

X, is domestic production of produGt
D, is domestic final use of

W is the use of by other producers,

E, is the export of,

M. is the import of.

Whereas Chenery felt it was necessary to have fecisutly large sample, and because each
demand component is a function of income levellatter decided to adopt single functions of
income and population instead. This decision allows to assess the effects of country size,

using a linear logarithmic regression equatioregtimate the output level in the following way:



logV; =log S, +f,,l0gY + 5, logN, (@)

whereV, is per capita value added, aftli andf, represent income elasticity and country

size elasticity, respectively. Cross-section ddt&®countries available for any year between
1950 and 1956 were used for this single equatiauaion (2) became the basis for the
subsequent structural change research, and itsfioatins have been used for later studies.
For example, Chenery and Taylor (1968) includedadeatic term for income as the decline in
elasticities with rising income became apparenthinlatter years, Syrquin and Chenery settled
with a more general equation as shown below, afigvé non-linear effect for population and

including dummy variables for identifying periodexfts (Chenery and Syrquin, 1975; S-C):
x=a+pfIny+B,(ny)* +pINN+p,(INN)* + 30T, (3)

wherex is value added share in GDHs per capita GDP in 1980 US dollakis population in
millions, andT is a dummy variable for time periods taking nonezerlues for different

periods?

Firstly, based on the same equation (3), long-teamsformation of manufacturing industry is
compared between S-C and our results. In S-C, #teerp of manufacturing transition was
estimated with data for 108 countries covering pleeiod from 1953 to 1983. In order to
compare the estimated patterns of manufacturingldpment we firstly use the regressions
results as calculated by S-C (see S-C: p.103), evtidfierent levels of GDP per capita income
were plugged into the estimated equation manufacfusector as a whole. Secondly, we
estimate the manufacturing patterns by the samatiequused by S-C (equation 3), using data
set including 135 countries for the 44 year-pefroth 1963 to 2006. Data on value added share
(VASHARE) obtained from the UNIDO Industrial Statistics Qrare based on the two-digit
level of ISIC for all manufacturing economic acties. Earlier revisions of ISIC were converted
to the Revision 3 classifications by UNIDO StatistlJnit to obtain consistent, long-term time
series data from 1963 to 2006. GDP per cqitt@aDPL)is adjusted based on purchasing power
parity (PPP). Population was kept constant at 20omi

% Chenery, Robinson, and Syrquin (1986) concluded the patterns are somewhat robust to time trend,
therefore cross-country estimations ought to reeenewhat “true patterns”.



Since S-C income data were set in 1980 US doltdranges in the share of manufacturing

industry for their study were estimated by usingisigtd income levels set in 2005 US dollars.

Figure 1 Changes in manufacturing share in GDP athe selected per capita income levels.
Comparison between S-C and UNIDO calculations
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Source Created by authors based on the regression resitg equation 3 (S-C methodology).

Figure 1 clearly shows the diverging patterns @f tlvo results for levels of GDP per capital
above 13,000 US dollars. S-C result depicts a movear pattern, indicating that the
manufacturing share in GDP increases steadily amddnystart declining only after per capita
income exceeds 390,428 US dollars. In contrast,resmlt shows a more concave pattern. It
illustrates that the share of manufacturing indqustcreases at a faster rate than S-C pattern
during the initial stages of industrialization, lmrice it reaches the income per capita level of
13,000 US dollars, manufacturing share in GDP st@etlining. Based on existing data on the
changes in manufacturing shares and experiencadvaihced countries, it is very unlikely that

the share of manufacturing industry continues todase.

S-C made an important contribution to the studiasstructural change of production by
showing the patterns of the relative rises andideslof different industries (i.e. agriculture,

construction and utilities, manufacturing, and smalong with a country’s economic growth.



To further understand the development pattern afufaturing, our study was able to revise
and incorporate the de-industrialization phasehm pattern in order to present an accurate

picture of long-term manufacturing transformation.

Acknowledging the stage of de-industrialization slo@t, however, undermine the importance
of manufacturing industry for a country’s develomtdn fact, our new development pattern
suggests that the share of manufacturing indusityeases at a faster rate than that of S-C
pattern during the early stages of industrializatiMoreover, although the process of de-
industrialization sets in after reaching a highoime level, it is only an indication of how
manufacturing industry as a whole is likely to exolThere is a possibility that shares of some
sub-sectors within manufacturing may be able tb istirease and serve as drivers for output
growth in other sub-sectors. Thus, to gain furtimsights into the pattern of manufacturing
development, this study will show the changes enghares of the disaggregated sub-sectors as
manufacturing industry generally follows the coregattern of figure 1. In contrast to the
studies on structural change at ISIC one-digit lletleere are a limited number of reliable
studies (Chenery, 1960; Chenery and Taylor, 1968) Simed at understanding the structural
change within manufacturing industry. To enter #iit unexplored area, as a starting point this

paper first repeats the above procedure — appbunglata to the equation 3.

Our data set is based on the ISIC Revision 3 dieaBon, originally entailing 22
manufacturing sub-sectors. Some countries werertregosalue added figures combining two

sub-sectors so it was necessary to merge thel idtisub-sectors into 18.

S-C data set was based on the ISIC Revision 2ifotas®n, entailing 9 separate branches of
manufacturing. To make the two datasets compar#i®e]l8 manufacturing sub-sectors of our

data set were further combined into the 9 sub-salogooups as used by S-C.

* The sectors merged are 18 (Manufacture of weaaipgarel; dressing and dyeing of fur) and 19
(Tanning and dressing of leather; manufacture gg&age, handbags, saddlery, harness and footwéar), 2
(Manufacture of machinery and equipment n.e.c.) &0d(Manufacture of office, accounting and
computing machinery), 31 (Manufacture of electricalachinery and apparatus n.e.c.) and 32
(Manufacture of radio, television, and communicatémuipment and apparatus), and 34 (Manufacture of
motor vehicles, trailers and semi-trailers) andanufacture of other transport equipment).



Table 1 ISIC Revision 3 classification

ISIC description ISIC abbreviation ISIC code
Food and beverages Food and beverages 15
Tobacco products Tobacco 16
Textiles Textiles 17

Wearing apparel, and fur & Leather products,

and footwear Wearing apparel 18 & 19
Wood products (excluding furniture) Wood products 20
Paper and paper products Paper 21
Printing and publishing Printing and publishing 22
Coke, refined petroleum products, and nuclear fuel Coke and refined petroleum 23
Chemicals and chemical products Chemicals 24
Rubber and plastic products Rubber and plastic 25
Non-metallic mineral products Non-metallic minerals 26
Basic metals Basic metals 27
Fabricated metal products Fabricated metals 28
g/lc?:%rljlEgr?éaggn?gﬂﬁgi:;gh?ncerf Office, Machinery and equipment 29 & 30
tEeIIZ (i/tig(i:(?rll,n;i?:lhg;?r%\iz?czzg?rsatsip%nir?tdioy Electrical machinery and apparatus 31&32
Medical, precision and optical instruments Precisistruments 33
gtohtgrr ;’rzzg)%i tergﬂieg;:r(]etmi—trailers & Motor vehicles 34 &35
Furniture; manufacturing n.e.c. Furniture, n.e.c. 6 3

Source UNIDO 2010.

Table 2 includes both the original table of the §@32) and the results for the same equation
using UNIDO dataset. Figure 2 illustrates the rsswf S-C and the authors in graphs,

respectively.

® Throughout the text we use abbreviated sub-sdataraes from table 1.



Table 2

Manufacturing sub-sector shares in GDP atedected per capita income levels

S-C dataset

Income per capita (1980 US$)

UNIDO dataset

Income per capita (2005 US$)

ISIC code 500 1000 2000 4000
Sub-sector 1200 2400 4800 9600
(Rev.2)  (11200) (-2400) (-4800) (-9600)
Food, beverages and tobacco 31 45 4.7 4.6 4.2 3.3 43 4.5 4.1
Textile and clothing 32 3 3.3 34 3.2 1.6 24 2.7 42
Wood and products 33 0.5 0.6 0.8 1 0.3 0.4 0.5 0.5
Paper and printing 34 0.4 0.7 11 1.6 0.3 0.7 11 41
Chemicals and rubber 35 3 3.6 4 4.2 17 2.6 33 3.8
Non-metallic minerals 36 0.8 11 12 1.3 0.6 1 12 12
Basic metals 37 0.9 1.3 1.7 1.9 0.2 0.7 1 1.2
Metal products and machinery 38 1.9 3.2 4.8 6.6 06 2.2 3.8 5.3
Other 39 0.1 0.3 0.3 0.4 0.1 0.3 0.4 0.5
Manufacturing 3 15.1 18.8 21.9 24.4 8.5 14.6 18.5 20.5
Overall gain/loss
Food, beverages and tobacco 31 -0.3 0.8
Textile and clothing 32 0.2 0.8
Wood and products 33 0.5 0.2
Paper and printing 34 1.2 11
Chemicals and rubber 35 1.2 21
Non-metallic minerals 36 0.5 0.6
Basic metals 37 1 1
Metal products and machinery 38 4.7 4.7
Other 39 0.3 0.4
Manufacturing 3 9.3 12

Source Created by authors based on the regression resitg equation 3 (S-C methodology).

® The four income levels of S-C table (p.32) correshbom the income levels in the parentheses and digur
expressed in 2005 US dollars.



There are some similarities in the results betwientwo studies as shown in tablé Phe
relative importance of each sub-sector in GDP f&rdint levels of income is not that different.
Furthermore, the two studies exhibit similar patseregarding the approximate timing of each
sub-sector reaching its highest share in the ecgnéior example, in both studies theod,
beverages and tobacco; and thetextile and clothing reach their highest shares at a GDP per
capita of 4,800 US dollars (in 2005 US dollars) levtihe sub-sectorchemicals and rubber and

metal products and machinery peak at a later stage of economic growth.

Differences between the two studies become cleanwie compare the shares of each sub-
sector and of the manufacturing industry as a wiffiigire 2). For most of the sub-sectors
across different income levels, S-C show highereshéhan our results, which is reflected also
in their higher share of manufacturing industryve®ole (as it is an aggregate of the sub-
sectors). At the initial stage of development (%0QL980 US dollars and 1200 in 2005 US
dollars) the share of value added in manufactufimgs-C is almost two times larger than for
our calculations. Such a high share of S-C resultht be an overestimation, as many low
income economies (which are less well represemetheir sample) at their initial stage of
development are usually faced with very low shafasanufacturing value added in their GDP.
Review of real manufacturing shares of low inconoeintries in our calculations seems to

confirm this point.

"The VA shares in table 2 and figure 1 (based @ d&taset) differ. The reason is that the VA shares
table 2 were taken from table 6 in S-C (p.32). aitgh these ought to be based on regression résults
table 51 in the Appendix in S-C, there appearset@dme discrepancy for some sectors, which seems to
overvalue the share of manufacturing as shown bi€ré@ in S-C and columns 3, 4, 5 and 6 in tablé 2 o
this study.



Figure 2 Changes in share of manufacturing sub-semts in GDP at the selected per capita
income levels

S-C datase

Percent
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Real GDP per capita (in 2005 US dollars)
ISIC e 3] e 32 33 34 35 36 37 38 39

Author's dataset

Percent
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38 39

Source Created by authors based on the regression resitig equation 3 (S-C methodology).



The above simple experiment to see the developpaiterns of manufacturing sub-sectors
based on one of a few available past studies pantsthat we have only rudimentary
understanding of the development patterns at ttsagdregated level. Chenery and Taylor
(1968) indicated that such patterns significanilyed according to a country’s demographic
characteristics. This point can be also easily sarged by the available evidence at a more
aggregated level of manufacturing industry at largdere it is found that a country’s
characteristics have strong influence on its dgumaknt patterns (Chenery and Syrquin, 1975;
Kader, 1985; Chenery, Robinson and Syrquin, 198€;; @nd Branson et al., 1998). To
establish basic patterns for manufacturing subesgcttherefore, an alternative model and

procedures will be presented in the following setti

3. Alternative model for assessing patterns of manufaaring development

This approach takes advantage of the increasethbiidy of cross-section and time-series data
and includes variables considered appropriate $tabéishing basic development patterns at
sub-sector level, which can become benchmarksdeessing country-specific characteristics.
As used in past studies on the estimations of sutsgal share changes, we use a single

equation approach for the study of structural tiamnsation.

For the purpose of this paper, two different edquretiare applied:

INVASHARE, =a, +a,* InRGDPL, +a,*In RGDPL? +a,*InPOPD, + (4

a * In RPC, + countrydummies + g,

INVASHARE =a, +a,*In RGDPL, +a,*In RGDPL? +a,*In POPD, +a.*In POPD?+ (5)

a,*In RPC, +a,*In RPC? + countrydunmies+e,

Our model determines the dependent variable (sifaree sub-sector value added in GDP) and
gross domestic product (GDP) per capita, whicmiogenously determined within the model.
The Hausman test indicates that GDP per capita ifgct, endogenous. An attempt is made
here to resolve this by including instrumental &hkks (IV) and applying the generalized
method of moments (GMM) regression technique, whégtends the two stage least square
estimator to better account for heteroskedastiaitg/or serial correlation problems. In the

model,GDP per capitaRGDPL) indirectly reflects the interaction between tleenénd effects

10



of rising income and the supply effects of changedactor proportions and technology,
therefore it is expected that the rising incomehaug bring about rather uniform patterns in

structural transformation.

Since the purpose of this study is to establislclds/elopment patterns of manufacturing sub-
sectors, variables included other than GDP pertzagre limited to those that define ‘given
conditions’ of countries. Thus, our equation inésad/ariables related to country’s demographic
and geographic characteristics, namely populatiensiy and resource endowments. In
addition, the sample of countries is divided intm tdifferent groups based on the size of their
population in order to see the effect of countreesiCountries have no or very limited influence
over these characteristics at least in the shonmadium-run, which enables us to separate the
development patterns attributed to sub-sectoralacheristics from man-made conditions, such
as policy-related, institutional and historical ttas. This is the reason why the equation does
not include variables related to a country’s tradentation or openness to trade, as employed

in some past studies (Chenery and Syrquin, 1975). S-

Literature on structural change points out thantgusize has significant effects on the patterns
of industrial development because economies ofesaalsource endowments, and scale of
domestic demand often vary with country size (Cheaed Syrquin, 1975; Chenery and Taylor,
1968; Syrquin, 1988). Past empirical evidence shitvas the manufacturing industry of larger
countries has a larger weight in their economiethénearly stage of development than that of
smaller countries. Also, manufacturing growth of former group usually slows down before
that of the latter group, which has more lineamglopatterns across different income levels.
The effects of this important exogenous factor emetbpment patterns are investigated in the
following section, as we see whether the longeeisaries data used in this study confirm these
results. The countries in our data set were thezedwcordingly divided into small and large
countries® Depending on the sub-sector, equation (4) andvése applied interchangeably to
both groups Generally, equation (4) was appliedrge countries, because in medium- to long-
run, large countries might show linear increaselaith population density?OPD) as well as
their resources per capitRRQ. The opposite might hold for small countries. Biekeless, the
specific form of equation for each sub-sector irmlmnd large country groups is determined by
applying equation (4), (5) or variants of these amddamining the significance of their

coefficients, R-squares and F-test results.

8 Countries with a population exceeding 15 million 1983, the middle year of the time series, are
classified as large countries.

11



Although Chenery (1960:628) was aware of the sigguifce natural resource can play in the
process of industrialization, he was not ablend fa statistical measure of resource supply for a
large number of countries and he therefore exclud&dm his regression equation (Chenery,
1960:630). Our resource proxy varialfRPC) has been calculated as a difference between

exports and imports of relevant resource commadiied expressed in per capita tefms.

Keesing and Sherk (1971) show that population tepsays an important role on the patterns
of trade and development. Densely populated argpeaa to have a greater impact, in
particular, on increased exports of manufactureddgorelative to primary products. This
relationship would suggest that only the most dgnsepulated, small developing countries can
look forward to early successful export specialmain manufacturing sub-sectarother than
those based on proximity to natural resources.drdrol for differences in the quality of land
among countries, this paper uses population pdatesof arable land and permanent cropland

as a measure of population density.

The underlying purpose of our model is to get reddy accurate picture of structural

transformation. The “exogenous” variables includadthe model, population density per

hectare of arable land and permanent cropland esalirce availability per capita, reflected by
a country’s net exports of raw commodities, aresigeinants on which countries have less
influence in the short- to medium-run. This medret tany policy approaches countries might
undertake are unlikely to bring about rapid changethose variables. As such, the patterns
reflect a picture based on manufacturing sub-sektraracteristics relative to others. Once
such benchmark patterns are obtained, the researcfocus on explaining the deviations of a
country’s sub-sectoral development patterns froebtanchmarks by examining policy-related,

institutional and historical factors.

4. Results
The results presented in table 3 are based oniequd), (5), or their variants. As countries
were divided in two samples, regressions were gpamtely for each group. The estimation

method GMM applied in combination with country dumm (fixed effects), enabled us to

° These include the commodities categorized und@CSStandard International Trade Classification)
revision 1 in codes 2 (crude materials, inedibbecept fuels), 32 (coal, coke and briquettes), 331
(petroleum, crude and partly refined), and 3415 (gatural).
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determine the significance of a country effect be model as a whole and measure the

respective deviation from the pattern.

By using fixed effects, the explanatory power af thodel became relatively large, indicating
importance of country-specific effects. Although shof the coefficients appear statistically
significant, their impact varies with each sub-eecttherefore interpretation cannot be
straightforward across sub-sectors. Significantalbisub-sectors, GDP per capita is positively
related, explaining the largest part of sub-settiwaamsformation. Squared GDP per capita is
negatively related for all sub-sectors, exceptpi@cision instruments for small countries, and
reflects diminishing rates of return as predictgdtheory. The effects of population density,
which are significant in almost all sub-sectorscegt for furniture, n.ec., are sub-sector-
specific, being positive for some sub-sectors aggative for the others. Resource per capita

shows a negative relation with value added shamoist manufacturing sub-sectors.

Based on the regression results of table 3, fiusbows the patterns of value added shares for
small (blue) and large (red) countries for each ufecturing sub-sector. First of all, the results
confirm that even the shares of late developings®dbiors will be in decline once countries
reach an income level of 20,000 to 30,000 US dwlld@herefore, the results support our
estimate for the changes in overall manufacturimgyes in the economy as shown in figure 1.
Second, also being consistent with the availabledeexe at the aggregated level of
manufacturing industry, country size has significafiluence on the development patterns of
sub-sectors within manufacturing. However, the ltesip not follow the patterns suggested by
Chenery and Taylor (1968), which illustrated thdaged and more linear development of
manufacturing sub-sectors for small countries tioariarge countries. Contrary to the findings
of Chenery and Taylor and the implications of th€,Slevelopment patterns are sub-sector-
specific. There seems to be no distinct trend taradterize the patterns of large and small

countries across sub-sectors.
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Table 3 Regression results

ISIC abreviation Size c GDPPC GDPPCA3 POPI POPON2  PCR RPC2 RA2_adj N
LC. 11.2970 7.9694) ~0.284] 0.2290 11464 %792 937
Food and beverages s.C. 19.1251 2.8764 ~0.1738 03798 00282 20071 01257 0.8556] 1443
LC. 0.0000 0.0000 0.000 0.0077 0.0000
s.C. 0.0051 0.0052 0.001 0.0040 0.0004 0.0195 08.01
L.C. 631.6026 4.2361 0.237 20.9729 146.75049 7884 0.6241 905
Tobaceo s.C. 30.8024 3.5568 02168 -0.7745 0.06B5  -12.2099 _ 0.8150 0.7166] 1262
LC. 0.1015 0.0000 0.000 0.000D 0.1143 0.1150
S.C. 0.0027 0.0009 0.000% 0.0000 0.00p1 0.0001 00.00
LC. 130.9485 9.5605 20553 1.019% 1.01b6 P61 975
Texties s.C. 226889 12.9979 07508 -0.8189 0.0641 E607  0.4464 0.8560] 1474
L.C. 0.0000 0.0000 0.000 0.000D 0.0000
s.C. 0.0235 0.000q 0.000 0.0040 0.00p3 0.0002 02.00
LC. 57.0157 | 17.8981] 20.984 0.590 2.68/8 0837 978
Wearing apparel s.C. 252471 11.4664 06580 -0.6149 0.0775 ~a4b2 0.7351] 1502
LC. 0.0000 0.0000 0.000 0.000p 0.0000
S.C. 0.0000 0.000q 0.000 0.0000 0.00p0 0.0000
LC. 23.9795 8.2055 20.451 0.4275  0.4950 16493 0.8448 965
Wood products S.C. 21.9363 4.4037 02577 02117 0.3044 ®800 1509
LC. 0.0000 0.0000 0.000 0.0028 0.0000 0.0000
s.C. 0.0001 0.0000 0.000 0.0013 0.00p1
LC. 29.8650 8.7761 20.466¢ 0.8272 04413 1.3926 0.7658 962
paper S.C. 69.1032] __ 18.8514 1.001b 0.1845 27456 @250 0.8330| 1424
LC. 0.0000 0.0000 0.000 0.000D 0.0000 0.0000
S.C. 0.0000 0.0000 0.000 0.0037 0.04h0 0.0428
LC. 20.6961 6.8054 20.363 0289 -0.16p1 14409 0.8375 964
rinting and publishing s.C. 30.6077 5.0114 20.265 0.1440 1.4908 0.0879 0.8850 | 1474
LC. 0.0000 0.0000 0.0000 0.0011 0.0000 0.0d00
S.C. 0.0000 0.000 0.0000 0.0133 0.04b3 0.0§09
LC. 35.1040 9.7980 20.5689 0.7640 20.9868 8612 882
Coke and refined petroleunf—S-C- 35.3666]  12.4574 0.673p 07811 -0.074 5206 0.2893 0.7397] 1143
LC. 0.0000 0.0000 0.000 0.0087 0.0057
s.C. 0.0517 0.0001] 0.0001 0.0242 0.0043 0.0017 32,00
LC. 25.1218 6.1827 0.347 0.5943 20.2804 w740 953
Chemicals S.C. 57.4935 9.5847 ~0.4988 0.4912 0.0080 26447 0.1547 0.7598] 1409
LC. 0.0000 0.0000 0.000 0.000D 0.0155
S.C. 0.0000 0.0000 0.000 0.0092 0.6086 0.0394 2.0
LC. 23.0836 7.8442 20.4083 0.0868  0.37%2 174 0.7975 965
Rubber and plasic s.C. 59.4660 8.9614 “0.481b 0.9516 __ -0.0885 20147 0.2558 0.8548] 1436
LC. 0.0000 0.0000 0.000 0.000D 0.0000 0.0d00
S.C. 0.0000 0.0000 0.000 0.0000 0.00p0 0.0001 00.00
LC. 26.4978 7.4703 20.425 0.4493 20.8012 %710 967
Nonmetalic minerals S.C. 122119 6.3189 ~0.3637 06703 -0.0545 37311 02138 0.8078] 1558
LC. 0.0000 0.0000 0.000 0.000D 0.0000
s.C. 0.1041 0.0000 0.000 0.0000 0.00p0 0.0023 26.00
LC. 617357 | 17.3646 20.960 14296 -0.4419 20014 0.7380 940
Basic metals S.C. 53.0608] _ 14.5194 ~0.796b 12352 -0.1150 E6b6  0.2303 0.7970] 1224
LC. 0.0000 0.0000 0.000 0.000D 0.0000 0.0002
s.C. 0.0000 0.0000 0.000 0.0000 0.00p0 0.0006 02.00
LC. 13.4028 5.5053 20.2023 03610 1.45k6 B3 954
. s.C. 36.8424 8.4941] 0.4497 06835 0.06b4 ~0.2930 0.7766 | 1447
Fabricated metals LC. 0.0000 0.0000 0.000 0.000[L 0.0000
S.C. 0.0000 0.0000 0.000 0.0000 0.00p0 0.0000
LC. 717.0820 7.3349 20.3014 0.5400 2.1768 o/847 951
) . s.C. 56.3607]  12.601] 20,646} 0.4585 20.7507 285 1329
Machinery and equipment — = 0.0000 0.0000 0.000 0.001)7 0.0000
s.C. 0.0000 0.0000 0.000 0.0040 0.00D0
LC. 29.9850 | 12.4077 20.650 08105 -0.41p3 447 0.8315 960
Electrical machinery and | _S.C. 67.3752] _ 14.8684 07451 -0.4586 0.0374 608 0.8567 | 1421
apparatus LC. 0.0000 0.0000 0.000 0.000D 0.0000 0.0400
s.C. 0.0000 0.0000 0.000 0.0242 0.00p8 0.0000
LC. 33.9941 9.2772 204871 19548 0.3505 16906 0.8480 912
Precision instruments s.C. 30.5127 -6.8545 0.436 0.4915 __ 0.04b7 19500 0.1217 0.8263] 1057
LC. 0.0000 0.0000 0.000 0.000D 0.0000 0.0400
S.C. 0.0523 0.0013 0.0001 0.0859 0.0250 0.3454 KR
LC. 33.1134 9.5813 20.497 20.4973 1.4053 07§ 955
Motor vehicles s.C. 2.4964 6.5879 0.362p  0.6934 0.0555 76422 450 0.8422] 1434
LC. 0.0000 0.0000 0.000 0.001B 0.0004
s.C. 0.8279 0.0014 0.000 0.0010 0.0012 0.0000 00.00
LC. 36.1018 | 11.3049 20.600 09730 -0.4983 013 0.8072 967
Fumiture. ne.c. S.C. ~2.9660 25322 20.241 20.2818 0.0003 3.7408 __0.2124 0.6497] 1502
' LC. 0.0000 0.0000 0.000 0.000D 0.0000 0.0000
S.C. 0.7003 0.0473 0.0428 0.2461 00113 0.0117 2.0

Source Authors’ regression results using equation 4 Bu(authors’ methodology).
Note: Figures in shaded rows indicate the estimetdedficients while the non-shaded rows undernshtw the p-
values. L.C. and S.C. mean large countries and swmatitries, respectively.

Figure 3 shows the development patterns of eacksactor based on the changes in their
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relative shares in the economy as GDP per capiteases. For both large and small countries,
the sub-sectdood and beverages maintains a high share in the economy across diftdevels

of GDP per capita while other manufacturing sultesc such asobacco andwood products
almost never occupy significant shares in the eecgnthroughout a country’s development.
During the early stage of development, tbdiles sub-sector becomes important for both small
and large countries. In addition, small countrieslikely to experience an increase in the share
of wearing apparel. In the case of large countries, it is tbeemicals, coke and refined
petroleum; and non-metallic minerals that usually become prominent during these cousitrie
low income period. From middle to high income pdriboth small and large countries witness
increases in the shares ludsic metals; machinery and equipment, andelectrical machinery
and apparatus. Wearing apparel andmotor vehicles also come late to increase their shares in
the economy for large countries while small cowstiincludechemicals in this category. Next
section will examine sub-sectoral development padgtéurther in detail, assessing the impact of
the differences in natural resource endowmentspapailation density in addition to country

size.
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Figure 3 Sub-sectoral development patterns
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Figure 3 Sub-sectoral development patterns (Cont'd)
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Figure 3 Sub-sectoral development patterns (Cont'd)
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5. Sub-sectoral development patterns

In this section, we estimate development trajeesprreflecting the differential impacts of
population density and natural resource endowntgagsd on the regression results described in
section 4. In order to observe the sensitivity bé tsub-sectoral transformation to the
demographic and geographic factors included inntioelel, we change only one of the two
variables from low to average and from averageidb levels while keeping the other constant.
By doing so, we can observe the sub-sectoral wamsition with the evolution of GDP per
capita, which captures the full cycle of developimamging from 1,000 US dollars to 29,000

US dollars, under restrictive conditions reflectowuntry characteristics and endowments.

This type of analysis can provide a reasonableltgyoof structural change, representing a
benchmark upon which countries can be categoriBgdhositioning the countries within this
framework in combination with other country spexifcharacteristics, countries could

effectively begin to manage and plan their develepnpaths.

Large countries

Figure 4 shows the estimated patterns of sub-sdaerelopment for large countries with the
average levels of both population density and mht@source endowments in the sample of 38
countries. These patterns of sub-sectoral developoan be established by looking at whether
the sub-sector ever becomes relatively large witténeconomy and, if so, when the sub-sector
reaches such position and how long it can maintairsignificance in the econoniyIn an
average large country sub-sediood and beverages is likely to be the largest sub-sector before
the economy reaches 9,000 US dollars of GDP pédtacapd maintain a significant share even
afterwards. On the other hand, several sub-sentagsnever carry a significant weight in the
economy. These includarecision instruments,; coke and refined petroleum; tobacco; wood
products; printing and publishing; andmachinery and equipment. Among the sub-sectors that
experience a significant rise in their shares inFGDbroadly speaking there are three groups,
depending on the timing of their peak relativeltte tountry’s per capita GDP. The early sub-
sectors includeextiles, chemicals; non-metallic minerals. These sub-sectors reach their peaks
at per capita GDP levels of between 5,000 and 7\@80dollars. They are followed by the
culmination of the middle sub-sectors suclbasc metals andwearing apparel, which peak at

per capita GDP levels of between 7,000 and 10,080dbllars. The declines of the early and

%1n the total economy (including agriculture, maaifiring and services), there are around 100 sector
at 2 digit level of ISIC. Therefore, having a shafeonly one percent of GDP might not necessarily
indicate a relative economic insignificance of aegtor .
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middle sub-sectors from then on are compensatethdyise of the late sub-sectors, such as

electrical machinery and apparatus andmotor vehicles.

Figure 4 Changes in shares of manufacturing sub-sees in GDP at the selected per capita
income levels for large countries
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Source Created by authors based on the regression resifiig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Unlike the early and middle sub-sectors, which asd decline in a relatively short period of a
country’s development, the late sub-sectors emsloely and, after reaching their peaks at
some 15,000 US dollars of GDP per capita, redueie weights in the economy only gradually.
This is the reason why the share of total manufagun the economy does not usually decline
rapidly after passing the point of de-industridiiza. Using the above average development
pattern for large countries as a benchmark, weneill assess the effects of population density

and resource endowments separately.

Effect of population density on sub-sectoral devefoment in large countries

The comparison of figure 5 and figure 6 with theddemark pattern of figure 4 indicates that
low population density has favorable effects ondbgelopment ofextiles;, wearing appard;
fabricated metal; andmotor vehicles. The positive effects of larger area of arablalleglative

to the number of people seem to point to the ingmme of scale economy for these sub-sectors.

Meanwhile, it is estimated that high population signpushes up the shares of other sub-sectors
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instead, across the different levels of GDP peritaapnost notablyfood and beverages,
chemicals; non-metallic mineral; basic metals, and machinery and equipment. An
interpretation could be that more urbanized areasially seem to foster more the development

of these sub-sectors. Thus, agglomeration is litelye an important factor for their growth.

Electrical machinery and apparatus shows a somewhat different development from othbr s
sectors in terms of the effect of population dgnait the sub-sector’'s development. In the cases
of both low and high population density, the shafrthe sub-sector in the economy was smaller
than in the case of the average population denSityisidering that a high population density
reduced the share much more than a low populagosity, one can conclude that increases in
population density up to a certain level help agdacountry’selectrical machinery and
apparatus sub-sector. Beyond this level, further rises irpylation density have a negative

impact on the growth of the sub-sector.

Among the sub-sectors, the developmertextiles andchemicals are especially sensitive to the
level of population density, which negatively andsitively affect these sub-sectors,

respectively.

Figure 5 Changes in shares of manufacturing sub-sees in GDP at the selected per capita
income levels for large countries of low populatiomensity
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Source Created by authors based on the regression resifiig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.
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Figure 6 Changes in shares of manufacturing sub-sees in GDP at the selected per capita
income levels for large countries of high populatio density
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Source Created by authors based on the regression resitiig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Effect of natural resource endowment on sub-sectoladevelopment in large
countries

The comparison of figure 7 and figure 8 shows th&ligh natural resource endowment has a
negative effect across all manufacturing sub-sectexcept fortobacco production. The
negative effect on the individual sub-sectors is exdensive as evidenced in the comparison
between the benchmark figure 4 and figure 8; howe® sum of the each negative effect
could still become substantial and be reflected ainnoticeably lower share of total

manufacturing in the economy.

It is worthwhile to note the differences in the wine variables of population density and
natural resource endowments affect manufacturitgssgtors. On the one hand, the effect of
population density is selective — shares of sontesggtors are boosted by low population
density and others by high population density. @& other hand, the effect of high natural
resource endowment is less discriminatory — a hidéecl of natural resource endowment
always lowers the shares in the economy across fa@nung sub-sectors, except fimbacco

production, whereas low natural resource endowinasthe opposite effects.
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Figure 7 Changes in shares of manufacturing sub-sees in GDP at the selected per capita
income levels for large countries of low natural reource endowments
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Source Created by authors based on the regression resiitg equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmseames, refer to the Table 1.

Figure 8 Changes in shares of manufacturing sub-sees in GDP at the selected per capita
income levels for large countries of high natural @source endowment
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In addition, the effect of population density varieonsiderably from sub-sector to sub-sector.
Some sub-sectors likextiles or chemicals change their shares in the economy greatly as the
level of population density changes while the dffen other sub-sectors is negligible. In
contrast to the case of population density, thecefdf high natural resource endowment does
not differ much across the sub-sectors: exceptdiecco it always has relatively small and

negative effects.

Small countries

Figure 9 shows the average pattern of sub-sectiwatlopment for small countries. This
benchmark pattern for small countries was constutly using average levels of population
density and natural resource endowment based oangle of 97 small countries. The
comparison between figure 9 and figure 4, benchngattern of large countries, clearly
indicates that on average small countries have minied prospects of manufacturing-
oriented economic development and of diversifigatigthin manufacturing industry, relative to
large countries. The only sub-sector whose shatadreconomy is higher in small countries
than in large countries is the sub-sedtmd and beverages. Indeed, this sub-sector is estimated
to be the largest sub-sector within manufacturidustry in small countries regardless on their
development stages. Although the shares of allr athie-sectors will be lower in small countries
than in large countries at every level of GDP pait@a, electrical machinery and apparatus;
chemicals; andfabricated metals are likely to be prominent within the manufacturingustry

of small countries. In fact, the shares of theelattvo sub-sectors will come close to those of

large countries.

In addition to the difference in the levels of sdwstoral shares, there seems to be also a
difference in the timing of the sub-sectoral depebent. Sub-sectors which play a central role
in the industrialization of small countries areelikto reach their highest shares at higher levels
of GDP per capita than in large countries. For eplapthe share aflectrical machinery and
apparatus peaks when the GDP per capita is 13,000 US dadlalarge countries and 21,000
US dollars in small countries. The highest sharehefmicals comes at the per capita incomes
of 7,000 US dollars and 15,000 US dollars for laagel small countries, respectively. Small
countries, therefore, tend to experience a lowellef manufacturing development in general,
and industrialization seems to come later for ttieam in large countries. As in the case of large
countries, the following sections will examine tbHects of population density and natural

resource endowments in comparison to the benchpat&rn of figure 9.
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Figure 9 Changes in shares of manufacturing sub-sees in GDP at the selected per capita
income levels for small countries.
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Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Effect of population density on sub-sectoral devefoment in small countries

The comparison of figures 10 and 11 with the berasknpattern of small countries, figure 9,
points out that the effect of population densitgiigilar to the case of large countries. Its effect
on sub-sectoral development is selective: the dpweént of some sub-sectors, suclieasles,;
wearing apparel; fabricated metals, and motor vehicles, is stimulated by lower population
density, and that of others, especidtigd and beverages andchemicals, is better fostered in an
environment of higher population density. As seenmf the graphs, one difference between
large and small countries is that the positive @ffef lower population density is greater than
the positive effects of higher density in large minies while the opposite is the case for small
countries. In other words, manufacturing industgyaavhole would reach a higher share in the
economy under the conditions of higher populatiensity for small countries and of lower

population density for large countries.
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Figure 10 Changes in shares of manufacturing sub-e®rs in GDP at the selected per capita
income levels for small countries of low populatiomensity
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Source Created by authors based on the regression resiitg equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Figure 11 Changes in shares of manufacturing sub-srs in GDP at the selected per capita
income levels for small countries of high populatio density
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Effect of natural resource endowment on sub-sectoladevelopment in small
countries

Compared with the benchmark pattern of figure Qalswountries with low natural resource
endowment will usually have a higher share of maatuiring industry in the economy than
those with high natural resource endowment, akiéncase of large countries. The difference
with large countries is that, at the individual sadztoral level within manufacturing industry, in
addition to thetobacco, there are a couple of more sub-sectors on winehetfect of higher
natural resource endowment is positive, suchal products; chemicals, andbasic metals. In
any case, the effect of natural resource endowmesub-sectoral development, either positive

or negative, is small, as was also the case o leogntries.

Figure 12 Changes in shares of manufacturing sub-sers in GDP at the selected per capita
income levels for small countries of low natural reource endowment
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Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.
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Figure 13 Changes in shares of manufacturing sub-sers in GDP at the selected per capita
income levels for small countries of high natural esource endowments.
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So far the discussion focused on the effect of [atjpnm density and natural resource
endowment on the sub-sectoral development pattéiasge and small countries in comparison
to their respective benchmark patterns. These titeria allow us to divide small and large
country samples into four groups within each cousize sample as shown in table 4 and 5,
and respective sub-sectoral development pattemstaown from figure 14 to figure 21 in the

Appendix.**

1 As already indicated in the introduction, there attogether 10 groups, which measure sub-sectoral
development patterns in relations to GDP by keepésgurce variable and population density constant.
Table 5 and 6 show 8 groups, depending whetheuress variable and population density variable are
kept above or bellow median values. The other tvaugs can be seen in figure 4 and 9, where median
values for both resource and population densityabéer are taken. The reason why median values were
taken as oppose to average values for each variabthat average value might be affected by

exceptionally small and large values.
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Table 4 Large countries division based on populatio density and natural resource
endowments
Natural resourceendowment
ABOVE MEDIAN BELOW MEDIAN
Z
<
@)
> "'EJ Colombia, Egypt, Ethiopia, Indonesia, Mexico, Nepal | Bangladesh, China, Germany, India, Italy, Japamy&e
=
‘N L|>J Peru, Vietnam Pakistan, Philippines, Sri Lanka, United Kingdom
c
()
S |3
c (<
9
ks
S
3 |2
o |=
o (0O
g Algeria, Argentina, Australia, Canada, Iran, Iraq, Brazil, France, Morocco, Poland, Romania, Spaimilahd,
=< | Kazakhstan, Nigeria, South Africa, Sudan Turkey, Ukraine
9
NN}
m

Source Created by authors based on the regression resifiig equations 4 and 5 (authors’ methodology).

Table 5 Small countries division based on population densit and natural resource
endowments
Natural resource endowment
ABOVE MEDIAN BELOW MEDIAN
< | Albania, Azerbaijan, Bahamas, Chile, Gambia, Gegrgi Armenia, Austria, Barbados, Belgium, Bermuda, Costa
a Guatemala, Haiti, Kuwait, Malawi, Norway, Oman, Rica, Cyprus, Dominican Republic, El Salvador, gt
- E Papua New Guinea, Puerto Rico, Qatar, Saudi Arabia), Iceland, Israel, Jamaica, Jordan, Lebanon, Lesotho,
*5; 8 Sierra Leone, Suriname, Swaziland, Tajikistan,i@led | Luxembourg, Malta, Mauritius, Netherlands, Rwanda,
qC) 2 and Tobago, United Arab Emirates, Yemen Singapore, Slovenia, Somalia, Switzerland
©
c
2
ks
>
o
C?_ <Z( Afghanistan, Angola, Benin, Bolivia, Bosnia and
a) Herzegovina, Botswana, Burkina Faso, Cambodia, Belize, Bulgaria, Burundi, Croatia, Czech RepulHi,
g Cameroon, Central African Republic, Cuba, Denmark, Finland, Ghana, Greece, Hungary, Ireland, Kyrgyzsta
; Ecuador, Estonia, Gabon, Honduras, Latvia, Liberia, | Lithuania, Madagascar, Nicaragua, Panama, Portugal,
9 Malaysia, Mongolia, Mozambique, New Zealand, Senegal, Slovakia, Sweden, Tonga, Uruguay, Zambia
L
om Paraguay, Tunisia, Uganda, Zimbabwe

Source Created by authors based on the regression resifiig equations 4 and 5 (authors’ methodology).
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Within the sample of large countries, those locatethe bottom right quadrant, which have
below median levels of both population density avadural resource endowment; seem to
possess the most favourable characteristics farsindlization among the four groups on the
basis of our results. On the other hand, counwiés higher levels of both population density
and natural resource endowment in the upper lefthlgunt would expect the lowest level of the

manufacturing share in the economy during the @afsheir development.

As discussed, small countries generally have afdmhare of manufacturing industry in the
economy than large countries. However, among theauntries with above-the-median

population density and below-the-median naturabuese endowments in the upper right
quadrant can expect to have a relatively higheresbbmanufacturing industry in the economy
while those with the opposite characteristics ia biottom left quadrant are likely to have the
lowest level of the manufacturing share in the eooyn not only in the small-country sample

but in the total sample of countries. The peakesloéithe manufacturing industry expected from
the countries with the most supportive characiesdr industrialization in the bottom right

quadrant of the large-country sample is some léeméage points higher (refer to the results in
the Appendix) than the peak share that small cmswith the least supportive characteristics
in the bottom left quadrant could expect to achiekging the course of their economic

development.

In addition to country size, population density aratural resource endowment, the authors
considered that the landlockedness could be antatbenr to influence the degree of a country’s
industrialization. However, due to the small numbgktandlocked countries in the sample, the
effect of landlockedness on manufacturing andutssectoral shares in the economy could not

be reliably estimated.

In light of the empirical results so far discusstmd following section will look into the policy

relevance of this study.

6. Policy implications

The foremost contribution of this study to policyik is to identify structural change patterns,
which are detailed and reliable enough to be ussdbenchmarks for checking the
manufacturing development of countries with diffaregeographic and demographic
characteristics. Based on the results of this stoolyntries can identify the general trajectory of

industrialization path, including the full evolutido maturity and ensuing de-industrialization
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as a country’s income level increases. Such ideatibn of manufacturing development
patterns could help policy makers to plan a lomgitdevelopment strategy for a country with
such information as when manufacturing industry likely to contribute to economic
development most and when the leading driving fon€ethe economy has to shift from

manufacturing to services.

While a reconstruction of the development pattéraggregate manufacturing level is more a
scholarly contribution to the existing literaturéetailed sub-sectoral development patterns
within manufacturing industry presented in the datpart of this study will have higher
relevance to policy work. In the past, Chenery daglor (1968) divided the manufacturing
sub-sector into three categories, depending ostdge at which they contribute to the economy
most. The early industries includeod and beverages; leather products; and textiles. The
middle industries comprisenon-metallic minerals; rubber products;, wood products;
chemicals; and petroleum refining, while clothing; paper; printing; basic metals, and metal
products belong to the late industries. Similar categorese also used in S-C. This may
provide us a very general indication of the strtaltehange manufacturing industry could go
through along a country’s development; howevemal also hide the differences in the stages
of sub-sectoral development existing between castwith different demographic and
geographic characteristics. Therefore, this stusyded suggesting some general categories of
sub-sectors, indicating the similarities of subtsed development patterns; as such patterns
depend on country characteristics. Instead, cas#re categorized according to country size,
population density and natural resource endownwemth shape the patterns of manufacturing
development. This approach to studying structunahge within manufacturing industry allows
policy makers to have a benchmark pattern of matwfg industry based on their countries’
demographic and geographic characteristics andesttadim to plan and monitor the countries’

process of industrialization.

For example, the combined country characteristidéarge country size, high population density
and low natural resource endowments are more stippaf the development diood and
beverages during the early stage of a country’s developmegititive to those with low
population density having the same country size maidral resource endowment level. The
latter characteristics are more conducive to theeld@ment oftextiles during the same stage.
As countries move from low income to medium incoamel to high income stages, key sub-
sectors for those with higher population densityl whift from food and beverages to

chemicals, basic metals; and electrical machinery and apparatus. For countries with lower
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population density, the focus should shift froestiles to basic metals, electrical machinery

and apparatus, andmotor vehicles.

Knowing which sub-sectors have advantages or des#dges for development given certain
country characteristics, policy makers can plarath pf industrialization consistent with their

country characteristics without wasting much reseuny investing in sub-sectors most unlikely
to succeed. Specifically, the decline of some sdiess needs to be replaced with the
emergence of others in the continuous processraétatal change. The patterns of structural
change presented for specific types of countridk help policy makers improve their sub-

sectoral targets, resource allocation and moniobg using their benchmark patterns as a

reference.

The results of this study also provide the infolioraton which comparators countries should
use to emulate, learn the experiences from, andkdieir progress against. When it comes to
learning industrialization, countries often lookthae relatively successful region of East Asia
and study experiences of the region’s countrieardigss of differences in demographic and
geographic conditions and development stages. imbde§s showed that country characteristics
have significant influence on a country’s sub-sesdtaevelopment. Thus, it may not be so
effective to adopt industrial policies which prommiuntries to emulate others with totally

different demographic and geographic charactesistio matter how successful they are.

For example, Cameroon and China differ in all thceentry characteristics studied here —
country size, population density and natural resmuendowment. The characteristics of
Cameroon are likely to be conducive to the develmnof certain sub-sectors while the
characteristics of China are supportive of othérkerefore, emulating China’s success,
especially learning to adopt its sub-sectoral dgualent patterns, by Cameroon will not only be
ineffective, but it may also be distorting and dging to development. Based on table 6,
learning from the experiences of Malaysia and sumihg its industrial policies are more

helpful for Cameroon’s industrial development.

Among the three country conditions studied by tiaper, population density is most pertinent
to industrial policy. Compared to country size avadural resource endowment, there is more
room for the government to plan and maneuver tfecedf population density, which can be

either positive or negative depending on specifib-sectors. Our results indicated that high

population density usually has favorable effectstbba developments ofhemicals; non-
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metallic minerals; machinery and equipment while low population density tends to support the
growth of textiles, wearing apparel; fabricated metals, and motor vehicles. Based on the

patterns of manufacturing developments, as incoenel lincreases, countries would like to
promote certain sub-sectors over others to reglackning sub-sectors. This result on the effect
of population density would help countries to péanrtd guide industrial locations of specific sub-
sectors. For example, to suppahtemicals, and machinery and equipment, the government

might consider developing industrial districts hogs these sub-sectors and related
manufacturing and service firms or more generalgrgithening the urbanization of the areas

where these sub-sectors exist.

7. Conclusion

First, this paper revisited the long-term developtmpattern of manufacturing industry by
Syrquin and Chenery, which was proposed in 1988eaend of their series of work aimed at
constructing an accurate and robust pattern ottstral change. Using longer time series and a
larger number of country data, we were able toh&mrtimprove the accuracy of the pattern
especially for the phases of relative slow down dadline of manufacturing industry which
inevitably set in as countries industrialize. Oerage, de-industrialization seems to occur when

countries reach a per capita income level of sogp@0D US dollars (in 2005 US dollars).

Contributions of this paper to the study of mantifeing structural change come more from the
analysis of the sub-sectoral development patteittinmmanufacturing industry. Efforts were
made to establish benchmark patterns for countopgg sharing similar demographic and
geographic characteristics, over which countriegehao or very limited control in short- to
medium-run. In essence, by focusing on these Vagabithout mixing with policy variables,
this paper attempted to reveal “given” developnmaiterns of manufacturing sub-sectors for
different types of countries. The results showea dignificance of and differences in the way
country size, population density and natural resmuendowment affect such development
patterns. These benchmark patterns should provefulu information to policy makers
regarding the expected relative performance of rfi@muring sub-sectors within their country

and appropriate comparators for cross-country aigly

As for the future course of research, the resuitthis study naturally lead us to be curious
about the differences in the performance among tcesnwith similar demographic and
geographic conditions. As these given conditiomssaipposed to establish the basic patterns of

sub-sectoral developments before the influence obuntry’s policies, future studies aim at

33



explaining the country deviations from benchmarktgras presented in this paper by

investigating the effects of country-specific pwi
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Appendix
Large countries

Figure 14 Changes in shares of manufacturing sub-sers in GDP at the selected per capita
income levels for large countries of high populatio density and high resource endowments
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Source Created by authors based on the regression resitig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Figure 15 Changes in shares of manufacturing sub-srs in GDP at the selected per capita
income levels for large countries of low populatiomensity and high resource endowments
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Source Created by authors based on the regression resitig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.
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Figure 16 Changes in shares of manufacturing sub-e®rs in GDP at the selected per capita
income levels for large countries of high populatio density and low resource endowments
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Source Created by authors based on the regression resiitg equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Figure 17 Changes in shares of manufacturing sub-e®rs in GDP at the selected per capita
income levels for large countries of low populatiomensity and low resource endowments
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ISIC

Source Created by authors based on the regression resiitg equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.
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Small countries

Figure 18 Changes in shares of manufacturing sub-e®rs in GDP at the selected per capita
income levels for small countries of high populatio density and high resource endowments
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Source Created by authors based on the regression resitig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Figure 19 Changes in shares of manufacturing sub-s®rs in GDP at the selected per capita income lelge
for small countries of low population density and fgh resource endowments
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Source Created by authors based on the regression resiitg equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmseames, refer to the Table 1.
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Figure 20 Changes in shares of manufacturing sub-e®rs in GDP at the selected per capita
income levels for small countries of high populatio density and low resource endowments
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Source Created by authors based on the regression resitig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmiseames, refer to the Table 1.

Figure 21 Changes in shares of manufacturing sub-srs in GDP at the selected per capita
income levels for small countries of low populatiorlensity and low resource endowments
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Source Created by authors based on the regression resiig equations 4 and 5 (authors’ methodology).
Note: For the correspondence of ISIC codes to satmseames, refer to the Table 1.
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