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a b s t r a c t

In this paper, we investigate the role of labor productivity growth and whether the determinants of labor
productivity growth differed among the middle income trap (MIT) and the graduated (non-middle in-
come trap, NMIT) countries in the 1950e2005 period. We decompose labor productivity growth into
“within sector” productivity improvements, “static structural change” productivity progress and “dy-
namic structural change” gains. Moreover, we study sectoral contributions to within sector productivity
gains in these countries. We find that there was a significant labor productivity growth rate difference
between the MIT and the NMIT countries, and this difference mainly originated from the within sector
productivity improvements. Our sectoral analysis reveals that the most important sector that enlarged
the within sector productivity growth gap between the MIT and the NMIT countries was manufacturing.
© 2016 Central Bank of The Republic of Turkey. Production and hosting by Elsevier B.V. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In this paper, we investigate the role of labor productivity
growth andwhether the determinants of labor productivity growth
differed among the middle income trap and the graduated (non-
middle income trap) countries in the 1950e2005 period. Middle
income trap usually refers to inability of a middle income country
to join the group of high income countries. TheMiddle Income Trap
(MIT) countries are the ones who have passed the low income
levels and made significant progress in social and economic areas
but cannot reach the socioeconomic levels attained by the rich
countries. They usually stagnate in middle per capita income levels
for a long period of time. The Non-Middle Income Trap (NMIT)
countries are the ones who could pass frommiddle income levels to
high income levels successfully (Yılmaz, 2015).

In the literature, there are mainly two different approaches to
evaluate the existence of the middle income trap. According to
the first approach, the MIT can be considered as the existence of
thor's and do not refect those
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weak or stagnating growth performance in absolute per capita
income levels (Abdon et al., 2012; Aiyar et al., 2013; and
Eichengreen et al., 2013). The second approach considers the MIT
as unsatisfactory relative convergence of per capita income levels
on those of the rich economies (Robertson and Ye, 2013; and
Woo, 2012).1

In this paper, we categorize the MIT countries by a criteria
suggested by Robertson and Ye (2013). Robertson and Ye (2013)
claim that countries having 8e36% of the U.S. per capita GDP
with unsatisfactory relative convergence of per capita income
levels on those of the rich economies might be in the MIT. We think
that their approach has some advantages. For instance, they utilize
an econometric approach instead of ad hoc definitions to determine
the MIT countries; and their approach enables to discriminate be-
tween the MITs and other short run developments. Moreover their
findings on the trapped countries are consistent with other papers
in the literature (Abdon et al., 2012; Aiyar et al., 2013; Eichengreen
et al., 2013 and Woo, 2012). Hence we fix that a country is stuck in
the MIT if it had 8e36% of the U.S. per capita GDP in 1960 and 2010.

By using the Penn World Table 7.1 (Heston et al., 2012), we
determine that the NMIT countries are Cyprus, Greece, Portugal,
1 Along with these MIT advocating studies, Pritchett and Summers (2014) argue
that the MIT is a questionable qualification for the growth theory. In this paper, we
don't argue whether the MIT exists or not. We analyze the issue by focusing on the
literature that supports the argument of the presence of the MITs.
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Hong Kong, Japan, Republic of Korea (Korea), Singapore and,
Taiwan; and the MIT countries are Algeria, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Dominican Republic, Ecuador, El Salvador, Fiji,
Gabon, Guatemala, Honduras, Iran, Jordan, Malaysia, Mauritius,
Mexico, Namibia, Panama, Paraguay, Peru, the Philippines,
Romania, South Africa, Syria, Turkey, and Uruguay.

We investigate the role of labor productivity growth and
whether the determinants of labor productivity growth rates differ
between the MIT and the NMIT countries utilizing a 9-sector
framework. We decompose labor productivity growth into
“within sector” productivity improvements and “structural change”
productivity progress. Moreover, we study the sectoral contribu-
tions to within sector productivity gains in these countries. Our
main research questions are: (i) What is the role of labor produc-
tivity growth in the MIT and the NMIT countries? (ii) Which
component of labor productivity is more decisive in productivity
developments? (iii) What are the contributions of sectors to within
sectors productivity gains?

To answer these research questions, we use the well-known
shift-share analysis to decompose aggregate labor productivity
growth. The traditional shift-share analysis separates the change in
aggregate productivity into a “within sector” productivity and
“static and dynamic structural changes” effects by using various
decomposition equations. We employ three decomposition equa-
tions that are widely used in the literature.

Our findings for the representative MIT and NMIT countries
demonstrate that average labor productivity growth rates differ-
entiated significantly.We also find that a typical MITcountry lagged
behind a typical NMIT country in terms of the “within sector”
productivity gains. Moreover, manufacturing was the largest
contributing sector to this within sector productivity gap. Our
findings for the individual MIT countries show that the best three
productivity growth performers were Malaysia, Turkey and Brazil.
The decomposition analysis shows that within sector productivity
gains were the main determinant of labor productivity gains with
the exception of Bolivia and Mexico. In Bolivia and Mexico, struc-
tural change contributed to productivity growth more than within
sector productivity. We find that manufacturing had the highest
contributing share to the within sector productivity gains in more
than two-thirds of the MIT countries.

The rest of the paper is organized as follows. Section 2 in-
troduces shift-share analysis and Section 3 presents a brief litera-
ture review. Section 4 introduces the data and the methodology.
Section 5 discusses the findings and Section 6 concludes.

2. Shift-share analysis

One of the well-known arguments of development economics is
thatmodernization of economic activities and development require
structural change (Kuznets, 1966; Lewis, 1954). Structural change
means reallocation of labor across sectors. During the moderniza-
tion process of economic activities, utilization of labor and other
production factors in modern economic activities increases
compared to their utilization in less modern and traditional ones.
Increasing relative importance of modern economic activities with
high productivity levels such as manufacturing and high quality
services triggers wage and salary improvements. In other words,
reallocation of labor across sectors supports economic growth.

To measure the importance of reallocation of labor among sec-
tors for growth, a conventional shift-share analysis coming from
Fabricant (1942) was usually used. Although it has some drawbacks
(Timmer and Szirmai, 2000), some variants of shift-share analysis
were applied to understand structural change patterns along with
their repercussions on growth in many countries. As discussed in
the literature (McMillan and Rodrik, 2011; Timmer and de Vries,
2007; van Ark, 1996), aggregate labor productivity growth may
occur within sectors or stem from reallocation of labor across
sectors (structural change productivity growth). The basic shift-
share equation decomposes the change in aggregate productivity
into a within and a between (structural change) effect.

There are four basic decomposition equations that play a
prominent role in the literature (de Vries et al., 2013).

One of those basic decomposition equations is used byMcMillan
and Rodrik (2011). They argue that within sectors productivity
growth may come from capital deepening, technological progress
and reduction of misallocation across plants; and structural change
productivity growth originates from movement of labor from low-
productivity sectors to high-productivity sectors. According to
McMillan and Rodrik (2011), the aggregate labor productivity
growth can be explained by employing the following
decomposition:

DAPt ¼
X

i

4i;t�kDSPi;t þ
X

i

SPi;tD4i;t (1)

In the decomposition, APt represents aggregate (economy-wide)
productivity level and SPi;t demonstrates labor productivity level of
sector-i at time t. Labor productivity is calculated by dividing
aggregate/sectoral real output by the corresponding employment
figure. Employment share of a sector is the ratio of sectoral
employment to overall employment and 4i;t shows employment
share of sector-i at time t. The change in level of a variable is shown
by D operator. In the decomposition equation, the first term on the
right side represents the “within sector” productivity growth
component and the second term demonstrates the “structural
change” component of the aggregate productivity growth. The
within component consists of the weighted sum of the productivity
growth within each sector (the weights are the employment share
of each sector at the beginning of the time period). The structural
change component includes productivity effect of labor realloca-
tions among different sectors. It is essentially the multiplication of
productivity levels (at the end of the time period) with the change
in employment shares across sectors. When the changes in
employment shares are positively correlated with the productivity
levels, the structural change component is positive, and it affects
economy-wide productivity growth favorably.

Choices about which period's employment and productivity
levels are used as weights in the decomposition equation have
significant effects on themagnitude and interpretation of structural
change term. For instance, Haltiwanger (2000) demonstrates that
using the base period employment levels, as in the decomposition
Equation (1), increases the relative contribution fromwithin sector
productivity growth and decreases the contribution from reallo-
cation (structural change). Hence, a second variant of the shift-
share decomposition can be formulated by using final period
employment shares in within part and base period productivity
levels in structural change part.

DAPt ¼
X

i

4i;tDSPi;t þ
X

i

SPi;t�kD4i;t (2)

As expected, the decomposition in Equation (2) typically results
in a relatively larger contribution from structural change determi-
nant (de Vries et al., 2013). Endeavors to have more balanced
weighting coefficients yield a third variant of the decomposition
equation, in which period averages are used as in Timmer and de
Vries (2009).

DAPt ¼
X

i

4iDSPi;t þ
X

i

SPiD4i;t (3)
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In Equation (3), 4i is the average employment share of sector-i
and SPi is the average labor productivity level of sector-i.

Structural change components (reallocation terms) in Equations
(1)e(3) capture only a static measure of the reallocation effect. This
effect depends on differences in productivity levels across sectors,
but it ignores the productivity growth rate differences across sec-
tors. Hence, a fourth variant of decomposition method, which al-
lows for the possibility that growth and levels across sectors are
negatively correlated, could be used (de Vries et al., 2013).

DAPt ¼
X

i

4i;t�kDSPi;t þ
X

i

SPi;t�kD4i;t þ
X

i

D4i;tDSPi;t (4)

In Equation (4), the first term is the within component, the
second term measures whether workers move to above-average
productivity level sectors (static structural change effect), and the
third term shows the combined effect of changes in employment
shares and changes in sectoral productivity levels (dynamic struc-
tural change effect). Static structural change effect shows the
capability of a country to move labor from low productivity activ-
ities to high productivity ones; and dynamic structural change ef-
fect demonstrates potential of a country to reallocate its labor
towards industries with high productivity growth (Fagerberg,
2000).
2 http://www.rug.nl/research/ggdc/data/10sector/10-sector-database-2007.
3 See Timmer and de Vries (2007) for further information about the database.
4 According to our calculations Japan escaped from the trap in 1960, Korea in

1990, Singapore in 1971, and Taiwan in 1987.
5 Turkey was the 18th largest economy in the world in 2014 with about GDP of

USD 800 billion.
6 See for instance Abdon et al. (2012), Eichengreen et al. (2013), Robertson and Ye

(2013), Woo, 2012, and Yeldan et al. (2012).
3. A brief literature review

Many papers in the literature discussed aggregate labor pro-
ductivity growth rates and their determinants by using various
decomposition methods with different degrees of sectoral detail
(de Vries et al., 2012, 2013; McMillan and Rodrik, 2011; Pieper,
2000; Roncolato and Kucera, 2014; Üng€or, 2014). Pieper (2000)
analyzes 30 developing countries for two periods, from 1975 to
1984 and from 1985 to 1993 by using a 4-sector framework; and
argues that industry contributed most to aggregate labor produc-
tivity growth. Following a similar decomposition method as in
Pieper (2000), Roncolato and Kucera (2014) investigate within
sector and structural change productivity effects for a sample of 81
developed and emerging economies since 1985 with a 7-seven
sector approach. Roncolato and Kucera (2014) find that aggregate
labor productivity growth for developing countries comes from as
much by services as by industry and within-sector effects are more
important than structural change effects. McMillan and Rodrik
(2011) study 38 developed and developing countries for the
1990e2005 period using information from 9 sectors. They discuss
that large differences in labor productivity growth between Asia,
Latin America and Africa can be explained by the structural change
effects. They find that structural change supports overall produc-
tivity growth (growth enhancing) in Asia but it does not contribute
to productivity growth (growth reducing) in Africa and Latin
America. de Vries et al. (2013) extend the study of McMillan and
Rodrik (2011) and they analyze structural transformation in Africa
by presenting the Africa Sector Database. They find that expansion
of manufacturing activities during the early post-independence
period (about the 1960e1975 period) yielded a growth enhancing
structural change. However, this growth enhancing process dis-
appeared in the mid-1970s and the 1980s. In the 1990s, vibrant
growth dynamics generated employment opportunities in services.
Although these service jobs had above-average productivity levels,
they had below-average productivity growth rates. de Vries et al.
(2013) present evidence that this pattern of structural change
yielded static gains but dynamic losses since 1990 for many African
countries; and they argue that this pattern is comparable to the
patterns observed in Latin America, but different from those of Asia.
Along with the introduction of Africa Sector Database in de Vries
et al. (2013), de Vries et al. (2012) present a new database for
BRIC countries of Brazil, China, India and Russia and analyze the
structural change patterns in these countries. de Vries et al. (2012)
find that while China, India, and Russia achieved growth enhancing
structural change, Brazil did not. They also argue that informality
adjusted decomposition analysis reversed the previous results and
they find that structural change in Brazil was growth supporting
and it was growth reducing in India. Üng€or (2014) analyzes 12
developing and developed countries for the 1963e2005 period
with 9-sector framework. Üng€or (2014) finds that productivity
gains coming from within manufacturing and market services are
important for growth in Asia and Latin America.

Our paper is different from above-mentioned studies in two
ways. One of them is related to the classification of countries. In this
paper, we investigate countries with theMIT perspective. Instead of
categorizing countries by regarding their geographical location (for
instance Asian or Latin American) or development status (for
instance developing or developed), we categorize countries
whether they belong to the MIT or the NMIT country groups by
considering the MIT literature. To the best of our knowledge, none
of the studies in the literature take the issue in terms of theMIT and
the NMIT perspectives. Secondly, instead of making computations
for countries by using values only at the beginning and last year, we
compute labor productivity growth and its determinants for each
year from beginning to last year (successive years based analysis).
In contrast to the other papers, we prefer successive years based
analysis, since we would like to see how productivity and its de-
terminants evolve over time.

4. Data and methodology

In our analysis, we use the 2007 version of the Groningen
Growth and Development Center (GGDC) database.2 This database
includes annual employment and real value added statistics for 28
countries with 10 sectors for 1950e2005. The database covers Hong
Kong (China), India, Indonesia, Japan, Korea, Malaysia, the
Philippines, Singapore, Taiwan, Thailand, Argentina, Bolivia, Brazil,
Chile, Colombia, Costa Rica, Mexico, Peru, Bolivia, West Germany,
Denmark, Spain, France, Italy, Netherlands, Sweden, the United
Kingdom and the United States.3 Since we deal with labor pro-
ductivity developments in the MIT and the NMIT countries, among
these 28 countries, we analyze 13 countries that can be categorized
as the MIT or the NMIT country. These are Japan, Korea, Singapore
and Taiwan for the NMIT country group4; and Bolivia, Brazil, Chile,
Colombia, Costa Rica, Malaysia, Mexico, Peru, the Philippines for
the MIT country group. We exclude Hong Kong in our analysis
because of its special administrative city-state nature. In sum, our
analysis covers 14 economies (4 NMIT and 9 MIT countries from the
GGDC database and Turkey). The database does not cover Turkey. In
that respect we have two options: we can either exclude Turkey
and analyze labor productivity developments in a representative
(typical or average) MIT country by using available countries or we
can extend the database by computing Turkish value added and
employment data. We think that excluding Turkey may cause
biased results. Turkey is one of the largest middle income econo-
mies5 and it is frequently cited as a typical MIT economy.6 Hence it

http://www.rug.nl/research/ggdc/data/10sector/10-sector-database-2007


8 Since we don't have data for all countries for all years (1950e2005), one of the
countries may be representative country in a specific year. For instance, Japan
represents the NMIT countries during 1953e1963.

9 Lack of data may cause differences among averages based on years and indi-
vidual countries. See the Appendix for an example.
10 NMIT Countries: Japan (1953e2003), Korea (1963e2005), Singapore
(1970e2005) and Taiwan (1963e2005). MIT Countries: Turkey (1968e2005),
Philippines (1971e2005), Peru (1960e2005), Mexico (1950e2005), Malaysia
(1975e2005), Costa Rica (1950e2005), Colombia (1950e2005), Chile (1950e2005),
Brazil (1950e2005) and Bolivia (1950e2003). Numbers in parenthesis indicate the
available periods.
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is better to have Turkey in the sample and its existence in the MIT
group should improve our understanding from shift-share analysis.
Therefore, we calculate sectoral value added and employment fig-
ures for Turkey.

To compute the Turkish data, we follow McMillan and Rodrik
(2011). Turkish sectoral value added data are released by Turkish
Statistical Institute (TurkStat). Its latest available benchmark year is
1998 and it presents sector specific value added data for
1998e2013 period. To have longer data, we link 1998 benchmark
series on sectoral value added in constant prices with 1987
benchmark sectoral value added series going from 1968 to 2009.
Since we deal with real output we link sectoral value added in
constant prices. For sectoral employment data, we use the series
released by the Turkstat. These figures include all persons
employed (rural, urban, formal and informal), self-employed and
family workers. In the recent years, the TurkStat has made signif-
icant revisions to household labor force surveys and released
revised sectoral employment figures for the 2004e2013 period. To
be able to merge these figures with the data for the 1988e2003
period, we link these two series by using rate of change in sectoral
employment figures in the TurkStat household labor force surveys
of 1988e1999 and 2000e2004. We use the rate of change in sec-
toral employment figures in Bulutay (1995) to calculate the sec-
toral employment data for 1968e1987. As a result of our
computations, we have Turkish sectoral value added and
employment data for 1968e2013, which is consistent with the
GGDC database.7

In the GGDC database, the sectors are categorized by ISIC Rev. 2
as agriculture, hunting, forestry and fishing (agr); mining and
quarrying (min); manufacturing (manf); electricity, gas and water
(pu); construction (cons); wholesale and retail trade, hotels and
restaurants (trd); transport, storage and communication (trans);
finance, insurance, real estate and business services (fin); com-
munity, social and personal services and government services. The
database does not present sectoral real value added figures for
“government services” and “community, social and personal ser-
vices” separately for some countries (Bolivia, Brazil, Colombia etc.),
it is released as sum of these two different activities. Hence, we
combine these two sectors as a single sector (cspg) and analyze 9
sectors for all the countries in our sample.

We employ the decomposition equations discussed in the Sec-
tion 2 to compute labor productivity growth and contributions of
within and structural change parts. We present our results for the
decomposition Equation (1), which has tendency to increase rela-
tive weight of “within” productivity component; the decomposi-
tion Equation (2), which is upwardly biased for relative weight of
“structural change” productivity component and the decomposi-
tion Equation (4), which categorizes structural change component
into “static structural change” and “dynamic structural change”
components. We do not discuss the results of the decomposition
Equation (3) since it yields results similar to results of the Equations
(1) and (2).

5. Findings

We present our findings in two parts. First, we present the
developments in the MIT and the NMIT countries by computing a
representative country for each group. To have a representative
country, we start by decomposing productivity in all countries by
using the Equations (1), (2) and (4) for each year. Then, for each
country, we calculate average values; and we compute the mean
7 We analyze Turkey for the 1968e2005 period to ensure consistency with the
GGDC database.
of these average figures.8 After investigating representative
countries for each category, we discuss the countries individually.
In this part we usually report the average figures for the relevant
country.9
5.1. Representative NMIT and MIT countries

In this section, we focus on labor productivity (LP) growth, its
determinants and sectoral contributions in representative NMIT
and MIT countries.10 We want to understand the role of labor
productivity growth in these two different groups, identify the
relative importance of productivity growth components and
compute the contributions of sectors to within sectors productivity
growth.11 Average labor productivity growth rates differed among
the MIT and the NMIT countries notably. In the 1953e2005 period,
the average labor productivity growth rate was about 4.37% in the
NMIT countries (Table 1).

The average labor productivity growth rate for theMITcountries
was about 1.93% in 1950e2005 (Table 2). Such a huge labor pro-
ductivity growth difference among the MIT and the NMIT countries
helps us to understandwhy the countries in the former group could
not converge to per capita income levels of the rich world.

To have a better idea about the differences among productivity
growth rates, we employ the decomposition Equations (1), (2) and
(4). Moreover, understanding which component of labor produc-
tivity growth (within sector, static or dynamic structural change
terms) causes such huge differences is quite important to identify
growth harming factors and to design economic policies to close
differences in output per worker among the MIT and the NMIT
economies. Based on the decomposition Equation (1), we find that
average contribution of “within sector productivity” gain was 3.70
percentage points and contribution of the structural change term
was 0.67 percentage points in the NMIT countries (Table 1). The
same figures for the MIT countries were 1.45 and 0.48 percentage
points respectively (Table 2). Employing the decomposition
Equation (2) decreases within sector productivity gains and in-
creases structural change rooted productivity gains. But these
changes do not eliminate prominent role of within sector gains in
labor productivity growth. The decomposition Equation (4) dem-
onstrates that both country groups had positive static structural
change and negative dynamic structural change components
(Tables 1 and 2). In other words, positive static effect implies that
labor moved to sectors with above average productivity levels and
negative dynamic effect implies that sectors that expanded in
terms of employment shares experienced negative productivity
growth. These figures demonstrate that a typical MIT country
lagged behind a typical NMIT country in terms of “within sector”
productivity gains significantly. To get insights about how labor
productivity growth rates and their decompositions evolved over
time, we employ the decomposition Equation (4) and present our
11 We are aware of the fact that labor productivity is largely determined by the
employment data, which itself can be quite cyclical. And we think that analyzing
employment growth rates and/or total factor productivity growth rates may
improve our understanding. However we won't argue these issues in the paper.



Table 1
LP growth decomposition: NMIT countries.

Decomposition
equation

LP growth
rate (%)

Within
productivity
gains (% points)

SC productivity gains (% points)

Static Dynamic

1 4.37 3.70 0.67
2 4.37 3.52 0.85
4 4.37 3.70 0.85 �0.18

Source: The GGDC Database and our own calculations.

Table 2
Labor productivity growth decomposition: MIT countries.

Decomposition
equation

LP growth
rate (%)

Within
productivity
gains (% points)

SC productivity gains (% points)

Static Dynamic

1 1.93 1.45 0.48
2 1.93 1.21 0.72
4 1.93 1.45 0.72 �0.24

Source: The GGDC Database and our own calculations.

Graph 1. Decomposition of Labor Productivity: NMIT vs MIT Economies.
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findings in Graph 1. Similar to our discussions based on the
average figures, we see that differences among labor productivity
growth rates originated from dissimilarity of within sector pro-
ductivity developments over time. These representative countries'
static and dynamic structural changes productivity developments
did not change significantly (Graph 1c and d) in the analysis
period.

We also analyze sub-period developments in the representative
MIT and NMIT countries by using the decomposition Equation (4).
While the average LP growth rate in a representative NMIT country
decreased from 5.5% in 1950e1980 to 3.7% in 1980e2005, the
decline was sharper in a typical MIT country and it decreased from
3.1% to 0.9% (Table 312). Therefore, LP growth rate gap (difference
between the NMIT and the MIT productivity growth rates)
increased by about 0.46 percentage points. The contributions of
within productivity gains (W) to LP growth gap was 0.31 percent-
age points, and the contribution of static structural change (S SC)
term was minus 0.15 percentage points and contribution of dy-
namic structural change (D SC) component was 0.30 percentage
points.

In other words, after 1980 it became harder to get expanding
employment shares in sectors with positive productivity growth for
an average MIT country compared to 1950e1980 period. Table 3
also demonstrates that dynamic structural change term in the
average MIT country had a tendency to decline in 10 year period
analysis.

After identifying importance of overall within productivity
gains, we investigate contribution of each sector to overall within
productivity gains. We present sectoral decomposition of within
productivity gains for a representative country by using the
decomposition Equations (1) or (4) and (2), but we discuss the
results of the decomposition Equations (1) or (4).13

A representative NMIT country experienced 3.70% average
within sector productivity growth. Manufacturing sector had the
highest sectoral contribution (1.35 percentage points). The second
largest contributing sector was wholesale and retail trade, hotels
12 To get figures in the table, we calculate average figures for variables for each
year by using relevant country data and then we compute averages for time
periods.
13 Sectoral decomposition of within productivity gains by using the decomposi-
tion Equations (1) and (4) yields similar results because both of the equations have
the same within component.
and restaurants (trd) (Table 4). Transport, storage and communi-
cation (trans) was the third largest contributing sector with 0.41
percentage points.

The average within sector productivity growth in a typical MIT
country was 1.45%. While manufacturing had the highest contri-
bution (0.45 percentage points), the second largest contributor
sector was agriculture, hunting, forestry and fishing (agr) (Table 5).

Table 6 demonstrates that there was 2.25% difference between
NMIT and MIT within productivity gains in the analysis period.
Moreover, manufacturing was the largest contributor to within
sector productivity gap (0.90 percentage points). We think that
importance of manufacturing for the gap could be even higher
when we consider that trade and transportation activities are
usually manufacturing driven.



Table 3
Decomposition of Labor Productivity with Sub-Periods: MIT vs NMIT (LP Growth %, the others % points).

Period
NMIT average MIT average Gap

LP Growth W S SC D SC LP Growth W S SC D SC LP W S SC D SC

1950e1960 5.51 4.40 1.13 �0.03 3.46 2.82 0.61 0.03 2.05 1.58 0.52 �0.05
1961e1970 6.61 5.44 1.19 �0.02 3.34 2.05 1.31 �0.02 3.27 3.39 �0.11 �0.01
1971e1980 4.31 3.32 1.31 �0.33 2.37 1.43 1.18 �0.24 1.94 1.89 0.14 �0.09
1981e1990 4.40 3.61 0.87 �0.07 �0.62 �0.83 0.51 �0.30 5.02 4.44 0.36 0.23
1991e2005 3.30 3.18 0.28 �0.16 1.85 1.82 0.44 �0.41 1.45 1.36 �0.16 0.25
1950e1980 5.47 4.39 1.22 �0.14 3.06 2.10 1.03 �0.08 2.41 2.29 0.19 �0.06
1981e2005 3.74 3.35 0.51 �0.13 0.86 0.76 0.47 �0.36 2.88 2.59 0.05 0.24

Source: The GGDC Database and our own calculations.

Table 4
Sectoral Decomposition of Within Productivity Gains- NMIT Category (% points).

Agr Min Manf PU Cons Trd Trans Fin Cspg Sum

Decomposition Equations (1) or (4) 0.39 0.06 1.35 0.13 0.16 0.61 0.41 0.10 0.48 3.70
Decomposition Equation (2) 0.36 0.04 1.34 0.11 0.14 0.59 0.41 0.06 0.47 3.52

Source: The GGDC Database and our own calculations.

Table 5
Sectoral Decomposition of Within Productivity Gains- MIT Category (% points).

Agr Min Manf PU Cons Trd Trans Fin Cspg Sum

Decomposition Equations (1) or (4) 0.34 0.21 0.45 0.08 0.05 0.00 0.16 0.07 0.10 1.45
Decomposition Equation (2) 0.31 0.15 0.42 0.05 0.03 �0.03 0.15 0.05 0.08 1.21

Source: The GGDC Database and our own calculations.

Table 6
Gap Between Sectoral Contributions to Within Productivity Gains: MIT vs NMIT (% points).

Agr Min Manf PU Cons Trd Trans Fin Cspg Sum

Decomposition Equations (1) or (4) 0.05 �0.14 0.90 0.05 0.12 0.61 0.25 0.03 0.38 2.25
Decomposition Equation (2) 0.05 �0.11 0.91 0.06 0.11 0.62 0.26 0.01 0.39 2.31

Source: The GGDC Database and our own calculations.
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Our findings demonstrate that there was a significant labor
productivity growth rate difference between representative MIT
and NMIT countries. And this difference mainly originated from
within sector productivity improvements. Our sectoral analysis
revealed that the most important sector that widened the within
sector productivity growth gap between typical MIT and NMIT
countries was manufacturing.14 Although manufacturing was the
most contributing sector to within productivity gains in both
representative countries, it was followed by trd (wholesale and
retail trade, hotels and restaurants) and trans (transport, storage
and communication) services in typical NMIT country and agri-
culture and mining in a typical MIT country.

Our findings are consistent with Fagerberg (2000), Pieper
(2000), Roncolato and Kucera (2014), Rodrik (2013), and OECD
(2014). Fagerberg (2000) shows that a large part of overall pro-
ductivity growth comes from within component. While Pieper
(2000) and Roncolato and Kucera (2014) demonstrate the impor-
tance of manufacturing productivity gains, Rodrik (2013) shows
14 To have an idea about the effects of the aggregation on our findings, we
analyzed labor productivity growth and its determinants in Korean and Turkish
sub-sectors of manufacturing industries (We think that Korea and Turkey can be
considered as typical NMIT and MIT countries respectively). Our findings on sub-
sectors of manufacturing industries, which are not presented in the paper are
consistent with our results in the paper and Kılıçaslan and Taymaz (2006). In other
words, within sector productivities matter even in the sub-sectors of
manufacturing industries.
unconditional convergence of productivity in manufacturing in-
dustries among countries. He claims that manufacturing produces
tradable goods, operates under competitive pressures and it is
fertile for technology transfer and absorption. OECD (2014) de-
composes labor productivity developments in Brazil, Russia, China,
Indonesia and India and argues that manufacturing labor produc-
tivity gaps in these countries relative to the OECD average come
mainly from within industry differences.

5.2. Individual countries

In this section of the paper, we present labor productivity
growth rates and their decompositions for individual countries.
Among the MIT countries, Malaysia had the highest (3.93%) and
Bolivia and the Philippines had the lowest (0.97%) average LP
growth rates (Table 7) in the analysis period. The average labor
productivity growth rate for the MIT countries was about 1.93%
during 1950e2005 (Table 2). In that respect, we can categorize
countries as follows. The best three productivity growth performers
were Malaysia (3.93%), Turkey (2.69%) and Brazil (2.38%). Chile and
Costa Rica were moderate performers and Colombia, Mexico, Peru,
Bolivia and Philippines were poor performers.

Utilizing the decomposition Equation (4), we show that within
sector productivity gains were the main determinant of labor
productivity improvements with the exception of Bolivia and
Mexico. In Bolivia and Mexico, structural change contributed to
productivity growth more than within sector productivity.



Table 7
LP Growth Decomposition: MIT Countries (LP Growth Rate %, the others % points).

Bolivia LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 0.97 0.47 0.49
2 0.97 �0.12 1.08
4 0.97 0.47 1.08 �0.59
Brazil LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 2.38 1.43 0.95
2 2.38 1.25 1.13
4 2.38 1.43 1.13 �0.18
Chile LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 1.87 1.71 0.16
2 1.87 1.50 0.37
4 1.87 1.71 0.37 �0.21
Colombia LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 1.52 1.29 0.23
2 1.52 1.01 0.51
4 1.52 1.29 0.51 �0.28
Costa Rica LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 1.97 1.24 0.74
2 1.97 1.09 0.89
4 1.97 1.24 0.89 �0.15
Malaysia LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 3.93 4.05 �0.12
2 3.93 3.78 0.15
4 3.93 4.05 0.15 �0.27
Mexico LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 1.75 0.82 0.93
2 1.75 0.78 0.96
4 1.75 0.82 0.96 �0.03
Peru LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 1.28 0.82 0.46
2 1.28 0.63 0.65
4 1.28 0.82 0.65 �0.19
the Philippines LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 0.97 1.05 �0.08
2 0.97 0.74 0.22
4 0.97 1.05 0.22 �0.30
Turkey LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 2.69 1.62 1.07
2 2.69 1.43 1.26
4 2.69 1.62 1.26 �0.19

Source: The GGDC Database and our own calculations.

Table 8
LP Growth Decomposition: MIT Countries (LP Growth Rate %, the others % points).

Japan LP Growth rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 3.93 3.29 0.64
2 3.93 3.28 0.65
4 3.93 3.29 0.65 �0.01
Korea LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 4.45 3.85 0.60
2 4.45 3.61 0.84
4 4.45 3.85 0.84 �0.24
Singapore LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 3.78 3.25 0.53
2 3.78 2.81 0.97
4 3.78 3.25 0.97 �0.44
Taiwan LP Growth Rate Within Productivity Gains SC Productivity Gains
Decomposition Equation Static Dynamic
1 5.30 4.42 0.88
2 5.30 4.39 0.92
4 5.30 4.42 0.92 �0.03

Source: The GGDC Database and our own calculations.
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Graph 2. Decomposition of Labor Productivity Growth Rate (%): MIT Countries.
Source: The GGDC Database and our own calculations.

Table 9
Sectoral Decomposition of Within Productivity Gains- MIT Countries (% points).

Agr Min Manf PU Cons Trd Trans Fin Cspg Sum

Bolivia 0.39 0.35 0.03 0.03 �0.01 �0.24 0.11 �0.04 �0.14 0.47
Brazil 0.29 0.08 0.57 0.11 0.13 �0.01 0.11 0.05 0.10 1.43
Chile 0.22 0.32 0.68 0.11 0.06 0.12 0.16 �0.03 0.08 1.71
Colombia 0.41 0.10 0.32 0.14 0.07 �0.27 0.10 0.15 0.26 1.29
Costa Rica 0.43 0.01 0.43 0.03 0.05 �0.07 0.23 �0.03 0.15 1.24
Malaysia 0.71 0.93 0.89 0.15 �0.02 0.40 0.24 0.41 0.35 4.05
Mexico 0.25 0.04 0.31 0.03 �0.02 �0.02 0.15 �0.01 0.09 0.82
Peru 0.15 0.13 0.36 0.06 0.13 �0.16 0.05 0.12 �0.03 0.82
the Philippines 0.17 0.06 0.37 0.11 �0.02 0.10 0.09 0.11 0.06 1.05
Turkey 0.37 0.06 0.51 0.06 0.10 0.12 0.36 �0.01 0.05 1.62
Representative MIT Country 0.34 0.21 0.45 0.08 0.05 0.00 0.16 0.07 0.10 1.45

Source: The GGDC Database and our own calculations.
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Graph 3. Decomposition of Labor Productivity Growth Rate (%): NMIT Countries.
Source: The GGDC Database and our own calculations.

Table 10
Sectoral Decomposition of Within Productivity Gains- NMIT Countries (% points).

Agr Min Manf PU Cons Trd Trans Fin Cspg Sum

Japan 0.37 0.04 1.08 0.11 0.22 0.52 0.31 0.16 0.49 3.29
Korea 0.74 0.05 1.81 0.15 0.34 0.42 0.40 �0.14 0.08 3.85
Singapore 0.02 0.03 1.12 0.14 0.01 0.67 0.59 0.24 0.43 3.25
Taiwan 0.42 0.13 1.39 0.14 0.09 0.82 0.35 0.15 0.93 4.42
Representative NMIT Country 0.39 0.06 1.35 0.13 0.16 0.61 0.41 0.10 0.48 3.70

Source: The GGDC Database and our own calculations.
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Analyzing within sector productivity gains shows that Malaysia
had the highest gain (4.05 percentage points), and the second and
third highest gainers were Chile (1.71 percentage points) and
Turkey (1.62 percentage points) respectively. With respect to the
static structural change productivity gain, Turkey achieved the
biggest contribution (1.26 percentage points). Turkey was followed
by Brazil (1.13 percentage points) and Bolivia (1.08 percentage
points). Top three performers in total structural change produc-
tivity gains were Turkey (1.07 percentage points), Brazil (0.95 per-
centage points) and Mexico (0.93 percentage points).

Among the NMITcountries, the highest productivity growthwas
experienced by Taiwan (5.30%) and then by Korea (4.45%). While
Japan had almost nonnegative dynamic structural change produc-
tivity gains, Singapore had the worst performance in terms of dy-
namic reallocation improvements (Table 8).

Graph 2 shows the results of the decomposition based on
Equation (4) for each MIT country over time.15 It is noteworthy to
see that Malaysia achieved almost uninterrupted within sector
productivity growth and Bolivia and Mexico had significant static
structural change driven productivity improvements.

Our analysis of individual MIT countries confirms that within
productivity gains played a salient role compared to structural
change productivity gains (excluding Bolivia and Mexico). We also
investigate the importance of sectors to get within productivity
15 Analysis based on decomposition Equations (1) and (2) and country details are
available for each country upon request.
improvements in each country (Table 9) by using the decomposi-
tion Equation (1) or (4).

As Table 9 demonstrates, manufacturing was the most contrib-
uting sector in 7 out of 10 countries. It was the highest contributing
sector in Turkey, the Philippines, Peru, Mexico, Costa Rica, Chile and
Brazil. Agriculture played a more important role in Colombia and
Bolivia, and mining and quarrying was the highest contributing
sector inMalaysia.Agriculture, hunting, forestryandfishing sector in
Turkey, the Philippines, Peru, Mexico, Costa Rica, Brazil; mining and
quarrying sector in Chile and Bolivia; manufacturing sector in
Malaysia and Colombiawere the second largest contributing sectors
in the MIT countries. Transport, storage and communication sector
was the third most contributing sector in Bolivia, Chile, Costa Rica,
Mexico and Turkey.

Sectoral decomposition of within productivity gains shows that
the highest contribution of market services (construction; whole-
sale and retail trade, hotels and restaurants; transport, storage and
communication; finance, insurance, real estate and business ser-
vices) was observed in Malaysia (1.03 percentage points), Turkey
(0.57 percentage points) and Chile (0.31 percentage points)
respectively.

Graph 3 depicts determinants of productivity growth in each
NMIT country. Comparing Graph 2 with Graph 3 shows that NMIT
countries were able to sustain high labor productivity growth rates
for long periods.

For instance, Japan experienced 6.46% average labor productiv-
ity growth rate in the 1954e1973 period. The contribution of
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“within sector” component was 5.38 percentage points, and
structural change part contributed 1.07 percentage points. In this
period, manufacturing was the highest contributing sector with the
average contribution of almost 1.5 percentage points.

Korean performance in 1969e2005 period was also noteworthy.
In this period, Korea experienced 4.47% average labor productivity
growth that was mainly driven by within sector productivity gains
(4.02 percentage points). The role of structural change rooted
productivity gain was minor. The contribution of Korean
manufacturing sector to labor productivity was 2 percentage
points.

Table 10 demonstrates sectoral decomposition of within pro-
ductivity gains in NMIT countries by using the decomposition
Equation (1) or (4).

For each NMIT country, manufacturing was the highest
contributing sector to within productivity improvements. The
second highest contributing sector was wholesale and retail trade,
hotels and restaurants in Japan and Singapore; and agriculture in
Korea.

Our findings for individual countries are consistent with van Ark
and Timmer (2003), Timmer and de Vries (2009), Szirmai (2012)
and Üng€or (2013). For instance, van Ark and Timmer (2003)
argue that manufacturing sector plays a significant role in pro-
ductivity growth in Asia. Similar to van Ark and Timmer (2003),
Timmer and de Vries (2009) demonstrate that manufacturing
contributes most to aggregate labor productivity growth during
periods of moderate growth and market services contributed most
during growth accelerations and decelerations. Szirmai (2012) an-
alyzes development experiences of developing countries since
1950s and he argues that manufacturing was the prime sector, it
acted as an engine of growth. Lastly, Üng€or (2013) analyzes labor
productivity developments in Turkey and shows that
manufacturing contributes most to the labor productivity growth
during 2002e2007.

6. Conclusion

In this paper, we investigate the role of labor productivity
growth and whether determinants of labor productivity growth
differed between the MIT and the NMIT countries. We decompose
labor productivity growth into “within sector” productivity im-
provements, “static structural change” and “dynamic structural
change” productivity progress. Averages within each group
demonstrate that labor productivity growth rates differed among
the MIT and the NMIT countries considerably. Average labor pro-
ductivity growth rate was about 4.37% in a typical NMIT country
and it was 1.93% in a typical MIT country. We also find that a typical
MIT country lagged behind a typical NMIT country in terms of
“within sector” productivity gains significantly; their “static and
dynamic structural changes” productivity developments did not
differentiate in a great amount over time. A representative NMIT
country experienced 3.70% of average within sector productivity
growth with the highest sectoral contribution coming from
manufacturing (1.35 percentage points). The second largest
contributing sector was wholesale and retail trade, hotels and
restaurants. Transport, storage and communication was the third
most contributing sector with 0.41 percentage points. The average
within sector productivity growth in a typical MIT country was
1.45%. Manufacturing had the highest contribution (0.45 percent-
age points) and the second largest contributing sector was agri-
culture, hunting, forestry and fishing. Manufacturing was the
largest contributor to within sector productivity gap (0.90 per-
centage points) across the MIT and the NMIT countries. The sub-
period analysis shows that the dynamic structural change term in
a typical MIT country had a tendency to decline over time. This
implies that it became harder to get expanding employment shares
in sectors with positive productivity growth.

Our findings for individual countries demonstrate that Malaysia
achieved the highest within sector productivity gains and she was
followed by Chile and Turkey. With respect to the static structural
change productivity gains, Turkey achieved the largest contribu-
tion. In 7 out of 10 MIT countries, manufacturing was the most
contributor to within sector productivity improvements. It was the
highest contributing sector in Turkey, the Philippines, Peru, Mexico,
Costa Rica, Chile, and Brazil. Agriculture performed a superior role
in Colombia and Bolivia and mining and quarrying was the highest
contributing sector in Malaysia. Sectoral decomposition of the
within productivity gains shows that the highest contribution of
market services was observed in Malaysia, Turkey and Chile.
Among the NMIT countries, the highest productivity growth was
experienced by Taiwan and then by Korea. While Japan had almost
nonnegative dynamic structural change productivity gains,
Singapore had the worst performance in terms of having dynamic
reallocation improvements; and their productivity growth rates
were driven by within sectors improvements. Experience of the
NMIT countries demonstrates that the MIT countries should focus
on within sector productivity improvements to break out of the
trap. They should design growth enhancing policies that trigger
productivity gains in manufacturing andmarket services especially.
Our suggestions are consistent with Szirmai (2012) who argues that
manufacturing will be the leading sector and it will act as engine of
growth in developing countries. Hence, as further research, we
think a detailed understanding of the nature and the extent of
growth enhancing economic policies in the NMIT countries is
crucial for the MIT countries in a day by day decreasing economic
policy space.
Appendix: A Hypothetical Example

Assume that the MIT category consists of two countries as A
and B, and we don't have data for country B in year t. Calcula-
tions show that lack of the data may yield different average
productivities (AP) depending on how we compute the average
of the MIT category.
References

Abdon, A., Felipe, J., Kumar, U., 2012. Tracking the Middle Income Trap: What is It,
Who is in it, and Why? Levy Economics Institute of Bard College. Working
Paper, No: 715.

Aiyar, S., Duval, R., Puy, D., Wu, Y., Zhang, L., 2013. Growth Slowdowns and the
Middle-income Trap. IMF. WP No. 13/71.

Bulutay, T., 1995. Employment, Unemployment and Wages in Turkey. International
Labour Organization.

de Vries, G.J., Erumban, A.A., Timmer, M.P., Voskoboynikov, I., Wu, H.X., 2012.
Deconstructing the BRICs: structural transformation and aggregate productivity
growth. J. Comp. Econ. 40, 211e227.

de Vries, G.J., Timmer, M.P., de Vries, K., 2013. Structural Transformation in Africa:
Static Gains, Dynamic Losses. Groningen Growth and Development Centre
Research Memorandum GD-136.

http://refhub.elsevier.com/S1303-0701(16)30015-4/sref1
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref1
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref1
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref2
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref2
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref3
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref3
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref4
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref4
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref4
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref4
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref5
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref5
http://refhub.elsevier.com/S1303-0701(16)30015-4/sref5


G. Yılmaz / Central Bank Review 16 (2016) 73e83 83
Eichengreen, B., Park, D., Shin, K., 2013. Growth Slowdowns Redux: New Evidence
on the Middle Income Trap. NBER. Working Paper No: 18673.

Fabricant, S., 1942. Employment in Manufacturing, 1899e1939. NBER, New York.
Fagerberg, J., 2000. Technological progress, structural change and productivity

growth: a comparative study. Struct. Change Econ. Dyn. 11, 393e411.
Haltiwanger, J.C., 2000. Aggregate Growth: What Have We Learned From Micro-

economic Evidence?, vol. 8. OECD, Paris. No. 78).
Heston, A., Summers, R., Bettina Aten, B., 2012. Penn World Table Version 7.1, Center

for International Comparisons of Production. Income and Prices at the Uni-
versity of Pennsylvania.

Kılıçaslan, Y., Taymaz, E., 2006. Sınai Yapı, Yapısal De�gişim ve Üretkenlik [Industrial
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