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Foreword

Asian economies are unequivocally at the epicenter of economic gravity. Deepen-
ing interconnections among major players in the global economy have resulted in
more economic cooperation and thus opportunities for prosperity and higher eco-
nomic output in the Asia-Pacific. However, recent trade-related tensions have cast
a shadow over economic prospects worldwide, which will inevitably affect Asian
economies. The 2019 edition of the APO Productivity Databook is published as
an ongoing effort to support member governments in coping more effectively with
current challenges, while helping them to make timely policy responses to the
changing situation and maintain their growth trajectories.

The newest edition of the APO Productivity Databook, as an annual analytical
report on recent and long-term productivity and economic performance in the
Asia-Pacific, details the diverse stages and pace of economic development of mem-
ber countries as well as reference economies. Productivity measurement based on
official data enables relevant comparisons of the quality of economic growth and
productivity gains achieved. It also supports the monitoring of national produc-
tivity performance, which is at the core of public policy formulation. International
comparisons and analyses are the basis for evidence-based policy advisory services
offered by the APO to member countries.

For the second year, mid-term projections of future economic growth and labor
productivity in the Asia-Pacific through 2030 were developed to assist in setting
updated target levels. Highlights of the analyses were newly included in each
chapter, making it easier for policymakers to use the publication. Other innovative
elements of the 2019 edition include 20 country profiles and five regional pro-
files with productivity indicators for APO members and other economies in the
Asia-Pacific. Moreover, the total factor productivity (TFP) estimates in this edition
were improved based on considerations of land capital and labor quality changes.
TFP estimates were expanded to cover a wider range of economies.

The APO is grateful for the collaborative efforts of the Keio Economic Observa-
tory research team of Keio University, Tokyo. The inputs of all contributors who
helped develop the productivity database and databook were valuable. The APO
will continue working with its members and their national statistics offices to im-
prove data quality. It is hoped that the 2019 APO Productivity Databook will be a
useful reference on current and future productivity status in the region, thus con-
tributing to better policymaking in the APO membership and other economies in
an increasingly interconnected world.

Dr. AKP Mochtan

Secretary-General
Asian Productivity Organization
Tokyo, September 2019
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K} Introduction

1.1 Databook 2019

In this twelfth edition in the APO Productivity Databook series, a useful reference is provided for the
quality of economic growth and productivity, which are comparable across countries at different
development stages in Asia. Productivity gains enable an economy to produce more for the same amount
of inputs, or to consume less to produce the same amount of outputs. These gains are the only route to
sustainable economic growth in the long run. Thus, it follows that monitoring and improving national
productivity capability are important targets of public policy. Additionally, we develop the projections of
economic growth and labor productivity improvements of Asian countries through 2030.

Asia is a diverse regional economy in which countries have embarked on their own journey of economic
development at different times and different paces. In this edition of the Databook, baseline indicators on
economic growth and productivity are calculated for 30 Asian economies, representing the 20 Asian
Productivity Organization member economies (APO20) and the 10 non-member economies in Asia. The
APO20 consists of Bangladesh, Cambodia, the Republic of China (ROC), Fiji, Hong Kong, India,
Indonesia, the Islamic Republic of Iran (Iran), Japan, the Republic of Korea (Korea), the Lao People’s
Democratic Republic (Lao PDR), Malaysia, Mongolia, Nepal, Pakistan, the Philippines, Singapore, Sri
Lanka, Thailand, and Vietnam. The 10 non-member economies in Asia are: the Kingdom of Bhutan
(Bhutan), Brunei Darussalam (Brunei), the People’s Republic of China (China), Myanmar, and the Gulf
Cooperation Council (GCC) consisting of Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United
Arab Emirates (UAE). In addition, Australia, the European Union (EU), Turkey, and the United States
(US) are included as reference economies. This edition covers the period from 1970 to 2017.

This is a joint research effort between the APO and the Keio Economic Observatory (KEO), at Keio
University, Tokyo, since September 2007. In this edition of the Databook, the growth accountings are
developed for the 24 Asian economies (Asia24) — the APO20 plus Bhutan, Brunei, China, and Myanmar
— along with the US as a reference economy. In the Asia24, the sources of economic growth in each
economy are further decomposed to factor inputs of capital and labor and total factor productivity (TFP).
It is a notable achievement that the estimates on TFP for Bhutan are newly included in this edition of the
Databook, by extending the growth accounting framework developed at KEO within the project of
UNDESA (2016).

The productivity measures in the Databook are based on the official data and our own estimates collated
for the APO Productivity Database 2019. In the Asia24, the System of National Accounts 2008 (2008
SNA) by United Nations (2009) has been introduced in 16 economies, partially or fully. Because the
varying SNA adaptions among the economies can result in discrepancies between data definitions
and coverage, data harmonization is necessary for comparative productivity analyses. The Databook
attempts to reconcile these national account variations which are based on the different concepts and
definitions. This is done by following the 2008 SNA and providing harmonized estimates for better

international comparison.

To analyze the overall productivity performance, as well as productivity subsets (e.g., capital productivity
and labor productivity), the Databook constructs the estimates of capital services, which provides an
appropriate concept of capital as a factor of production, as recommended in the 2008 SNA. To take the
composition change of assets into account, the current database classifies 15 types of assets, including I'T
capital and R&D. Four types of land are newly considered as capital inputs in this edition, based on the
land database which has been developed at KEO since 2017 covering the Asia24 economies. A
consideration of land capital makes major revisions to growth accountings in some Asian economies like
Hong Kong, Japan, Korea, Singapore, and ROC.



1.1 Databook 2019

Another major revision in this edition is a consideration of labor quality changes in growth accounting for
the Asia24 economies. At KEO, the project to develop a comprehensive labor database on number of
workers, hours worked per worker, and hourly wages (which are cross-classified by gender, education
attainment, age, and employment status), has been conducted since 2013. The first report of this data
(the Asia QALI Database) was reported in Nomura and Akashi (2017) for six South Asian countries.
The use of the Asia QALI Database enables us to identify the impact of labor quality changes from
the TFP estimates. It should be noted that the TFP estimates in this edition, which are measured with
considerations of land capital and labor quality changes, are not directly comparable with the estimates in
the past editions.

'The structure of the Databook is as follows. The recent trends in global and regional economic growth and
the summary of findings are presented in Chapter 2. In order to understand the dynamics of the long-
term economic growth within Asia, Chapter 3 details countries’ diverse development efforts and
achievements through cross-country level comparisons of GDP. Decompositions of GDP, which
is defined by three approaches in SNA — production by industry, expenditure on final demand, and in-
come to factor inputs — are valuable in understanding the structure and, in turn, the behavior of an
economy. Chapter 4 presents the demand side decomposition, analyzing the sources of countries’ ex-
penditure growth.

In Chapter 5, the supply side decompositions of economic growth and productivity improvement are
analyzed in each country and region. This chapter also provides data on energy productivity performance
to reflect the impending need to improve energy efficiency as a policy target for pursuing sustainable
growth. The different compositions of economic activity among countries is one of the main sources of the
vast gap in average labor productivity at the aggregate level. The industry structure is presented in Chapter
6. Chapter 7 analyzes the income side of GDP by measuring the growth of real income and evaluating an
improvement, or deterioration, in the terms of trade.

Finally, Chapter 8 profiles of productivity indicators for the APO20 economies and five regions. This is a
new inclusion in response to reader request. In addition to the printed pages here, some figures and tables
published in the past editions have been updated with current data and can be found in the Online Ap-
pendix of APO Productivity Databook 2019, which will be in public at the APO website.

'The official national accounts and metadata information used for constructing the APO Productivity
Database 2019 has been collected by the national experts in APO member economies and research
members at KEO. The names of these contributors are listed in Section 1.2. The submitted data was then
examined and compiled at KEO, where further information was collected on labor, production, prices,
trades, and taxes, as required. Readers should consider that international comparisons of economic
performance are never a precise science. Instead, they are fraught with measurement and data comparability
issues. Operating within a reality of data issues, some of the adjustments in the Databook are necessarily
conjectural, while others are based on assumptions with scientific rigor. Despite best efforts in harmonizing
data, some data uncertainty remains.

This edition effectively reflects the revisions to the official national accounts and other statistical data
published through May 2019 and the population prospects published in June 2019 by the United Nations
(2019). The project was managed by Koji Nomura (Keio University), under the consultancy of Professor
Dale W. Jorgenson (Harvard University) and Professor W. Erwin Diewert (University of British
Columbia), and with coordination by Huong Thu Ngo (APO). The text, tables, and figures of this edition
were authored by Koji Nomura and Fukunari Kimura (Keio University), with support from research
assistants Hiroshi Shirane, Shiori Nakayama, Naoyuki Akashi, Kei Okamoto, and Takahisa Saruta. The
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Databook project appreciates Eunice Ya Ming Lau for her contribution to developing the foundation of
the Databook series during her stay at KEO and Trina Ott for her review of the draft.

1.2 List of Contributors
Authors of This Report

Dr. Koji Nomura
APO Productivity Database Project Manager,
Professor, KEO, Keio University,
2-15-45 Mita, Minato-ku, Tokyo, 108-8345, Japan

Dr. Fukunari Kimura

Professor, Department of Economics,
Keio University

Research Members at KEO

Mr. Hiroshi Shirane
Ms. Shiori Nakayama
Myr. Naoyuki Akashi
M. Kei Okamoto

Mpr. Takahisa Saruta
APO Officer

Ms. Huong Thu Ngo
Program Officer, Research and Planning
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1-24-1 Hongo, Bunkyo-ku, Tokyo, 113-0033,
Japan

National Experts

Bangladesh

Mpr. Ziauddin Ahmed
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Mr. Chettra Keo
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Mpr. Bimlesh Krishna
Chief Statistician, Economic Statistics Division,
P. O.Box 2221, Government Building, Ratu Sukuna
House, MacArthur Street, Suva

India

Dr. Kolathupadavil Philipose Sunmny
Director and Group Head (Economic Services),
National Productivity Council, Lodhi Road,
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Mpr. Behzad Mahmoodi
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Japan

Mr. Yutaka Suga
Research Official, National Wealth Division,
National Accounts Department, Economic and
Social Research Institute, Cabinet Office,
Government of Japan, 3-1-1 Kasumigaseki,
Chiyoda-ku, Tokyo, 100-8970
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Accounts Service, Sectoral Statistics Office,
Philippine Statistics Authority (PSA), PSA
Complex, East Avenue, Diliman, Quezon City

SriLanka

Ms. Indumathie Ranjanadevi Bandara
Director General, Department of Census and
Statistics, “Sankyana Mandiraya”, No: 306/71
Polduwa Road, Battaramulla

Vietnam

Mr. Duong Manh Hung
Deputy Director, National Accounts Department,
General Statistic Office of Vietnam, No. 6 Hoang
Dieu, Ba Dinh District, Hanoi

©2019 Asian Productivity Organization

!_H_H_H_H_H_H_H_\H



n Introduction

6107 %400GDIDQ Ul PIPNPUL SAIWOUODS UBISY JOGUISW-UON N
S3ILIOU0ID JaqUBaW OdY mm

L .
714 ~. Menuep
2

N h .
AR
uowojog Y

eissuopu| 72

saNpleN

ejuet us ‘

e

D .
) nejed
RISSUOLIN .

ﬂlﬂ..’:.
sauiddijiyd V!

lleysien

BHuoy buoH

eawy qeiy pay

A

elusWIY

~

14

1.3 Map showing countries covered by the Databook 2019

|

uoneziuebiQ AIARNINPOIG UBISY 61076



P13 EconomicTrends

Although the worldwide trade turmoil introduced uncertainty for the future, 2018 ended with a sustained
growth in the world economy. The US economy continued to show a good performance, and the EU was
on track for recovery. Steady economic growth was achieved in most of the Asian developing economies.
Since 2012, after bouncing back from the “trade collapse” due to the Global Financial Crisis, a period of
so-called “slow trade” followed, in which the growth of international trade became slower than the growth
of the gross national product in the world. However, the trend ended in 2016 with a recovery of trade
growth, together with increases in resource prices from the bottom.

As 2018 drew to an end, international trade showed signs of contraction due to the trade turmoil. Worry
has mounted about the future of international trade due to the US Trump Administration administering
aggressive trade policies in 2018. The US-China trade war was escalated, which gradually degraded the
rule-based international trade regime. The growth performance of Asia was still overall strong. In Asia 30
and East Asia, the average annual growth of GDP at constant prices in 2015-2017 was 5.3% and 5.2%,
respectively. The growth slowdown in China has proceeded gradually. Latecomers in ASEAN, India, and
other Asian developing countries sustained rapid growth.

Advanced economies remain in good shape. The US economy performed well — the average annual growth
of GDP at constant prices in 2015-2017 in the US was 1.9%. The unemployment rate dropped to 3.6% in
April 2019, which is very low by the US standard. Tax cuts by the Trump Administration have created an
optimistic atmosphere for investors at least in the short run. The European economy also presented signifi-
cant recovery. The economic growth of Northern and Eastern Europe was encouraging. The average annual
growth rate of GDP in 2015-2017 in EU15 and EU28 was 2.1% and 2.2%, respectively. The Japanese
economy also performed well, though its potential growth rate stayed on the low side. The annual growth
of GDP in 2015-2017 in Japan was 1.3%, with an unemployment rate was as low as 2.4% in April 2019.

Although the growth slowdown continued, China achieved 6.6% in the average annual growth of GDP
in 2015-2017. Drastic reform in the domestic economy continues. Korea, heavily depending on the
Chinese economy, also slowed down with the Chinese economy, having still 3.0% growth in 2015-2017.
Latecomers in ASEAN, Cambodia, Laos, and Myanmar, have continuously grown in the past two
decades, reaching $1,440,$2,470,and $850 in the per capita GDP using exchange rate in 2017, respectively.
To achieve sustained economic growth these countries must engage in international production networks
more deeply. “Thai plus one” investment in machinery parts producers that set up fragmented satellite
factories off Thailand showed recent signs of slowing. Vietnam achieved deeper involvement in
international production networks and had $2,420 per capita GDP using exchange rate in 2017. However,
the ratio of manufacturing value added to GDP was17.0% in 2017, and the development of supporting
industry and industrial agglomeration is for a near-term hope.

'The Philippines and Indonesia are in the process of forming efficient industrial agglomeration with
$3,010 and $3,930 in the per capital GDP using exchange rate in 2017.Thailand, Malaysia, and Singapore
reached $6,760, $9,820, and $60,000 in the per capita GDP using exchange rate in 2017, though they
struggled with the industrial upgrading and the formation of new development strategies. Although the
South Asian countries have not fully taken advantage of international production networks, some have
been successful in hooking up with slow global value chains in labor-intensive industries such as garment
and footwear. The per capita GDP using exchange rate in 2017 in Nepal, Bangladesh, Pakistan, and India
was $1,040, $1,520, $1,510, and $1,940, respectively.

Now the major focus of concern is on the trade turmoil. This would seriously affect not only the US and
China but also other countries, especially newly developed and developing countries. In the following, the
context of the current trade turmoil is summarized, and its potential effects on newly developed and de-
veloping countries are discussed.
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A series of US trade policies under the Trump Administration are problematic from the viewpoint of the
rule-based trading regime. The revision of their existing free trade agreements (FTAs) such as the South
Korea-US FTA (KORUS) and the North American FTA (NAFTA) includes several measures
inconsistent with the spirit of the World Trade Organization (WTO). The usage of Section 232 of the US
Trade Expansion Act of 1962 and Section 301 of the US Trade Act of 1974 is another concern. Not only
these unilateral measures by the US but also several retaliation or counterbalancing measures by other
countries are prone to being inconsistent with the WT'O policy discipline.

Starting in June 2018, the US-China trade war has escalated. A series of tit-for-tat tariff impositions were
implemented, and now a large portion of bilateral trade between the US and China facing tariffs. The
Huawei issue is potentially more dangerous because it is unclear why Huawei is excluded from the
business. The direct effect of the trade war on the US and Chinese economies is obvious. Both economies
will suffer. China has a bilateral trade surplus and a high trade GDP ratio, and thus the downward trend
of economic growth may be accelerated. The US economy cannot stay immune. Users of Chinese products
including consumers will increasingly feel the cost.

One must also consider the effect on the third-party countries. This effect would be the opposite to a case
of regional economic integration. Consider a simple model with three countries, A, B, and C. If country
A and country B form a free trade agreement (FTA), what happens to country C? One possible effect is
trade diversion. Because of the F'TA, exports by country C may be replaced by the trade between country
A and country B and thus may be reduced; this effect is negative for country C though such an effect
would be small empirically. Second, the FTA may expand the economic activities as a whole, and thus
country C may also get some benefits. This is so-called a trade creation effect. In the case of the US and
China trade war, exactly the opposite would happen. The third-party countries such as ASEAN may have
a slight positive trade diversion effect but it is likely to suffer from a negative trade creation effect due to
the contraction of the world economy. Indeed, we are observing some positive trade diversion effects in
ASEAN. Vietnam is attracting some investment diverted from China. Thailand is receiving foreign direct
investment by Chinese firms. The third-party countries do not have to be hesitant in taking advantage of
such trade diversion effects because the utilization of such opportunities is actually good for the world
economy. However, such positive effects are likely to be small at the macro level.

Recent economic forecasts by international organizations such as the International Monetary Fund
(IMF) and the WTO seem to keep a conservative tone. Due to the current trade turmoil, the world trade
as well as the world economy may slow down its growth, though the magnitude of the negative force
would be relatively small. However, we must be careful that such forecasts do not fully reflect dynamic
effects. With the enhanced uncertainty, investment necessary for reformulating global value chains may
move slowly. East Asia heavily depends on international production networks, or the second unbundling,
which is not favorable to uncertainty. Overall negative effects in the dynamic context may be significant.
If such negative shocks affect asset markets, the trade turmoil may trigger another major economic crisis.

Another concern is in the context of longer term, i.e., possible collapse or weakening of a rule-based
trading regime. A rule-based trading regime consists of three elements: the multilateral channel centered
by the WTO; regional trade agreements such as F'TAs and customs unions; and individual country’s trade
policy. The WTO is imposing a certain level of policy discipline on the other two channels by showing
what can be done and what should not take place. Such a function of the WTO has recently shown a sign
of serious weakening. Some trade economists imagine the worst scenarios including “the WTO minus
one (“one” is certainly the US)” or “the world without the WTO.”

'There are two major issues on the WTO. The first is a very urgent one, the Appellate Body issue. The
Appellate Body is the upstairs portion of the WTO two-tier dispute settlement system. Although it is



supposed to have seven judges, there are only three judges now, and the terms of two of the three will
expire in December 2019. For the Appellate Body to function, there must be at least three judges. The US
has been blocking new or repeated appointments of judges. If the US does not do appointments, the
Appellate Body will stop operating at the end of this year, which would substantially weaken the dispute
settlement system.

'The second issue is with the WTO as a negotiating forum. The failure of the Doha Development Agenda
put old issues such as agriculture on the shelf, and it is now very difficult to get an agreement from all
members on the initiation of new rule making. “Multilateral,” which means including all WTO members,
is certainly an ideal approach for rule making, but we have found serious difficulties in this channel.
'Therefore, some flexibility must be introduced in the negotiation format, which includes multilateral with
different speed, plurilateral (which means only a subset of WT'O members would participate) or gathering
of like-minded countries.

New rule making is urgent at two fronts. One is the rule to incorporate newly developed countries into
the rule-based trading regime. China and other newly developed countries by now have become very
influential in the world economy, and we must accommodate them in the ordered system. The other is the
rule to respond to digital technology.

The weakening of the rule-based trading regime may last long-term. Even if President Trump is not
reelected, some fundamental conditions would remain. The first is that populism and protectionism are
deeply rooted and are likely to stay for long in some developed countries. The second is the rise of newly
developed countries. The third is persistent global imbalances, which may trigger some political action.
'The fourth is the weakening of the WTO. These conditions are likely to stay far beyond the US President.

'The implication for the newly developed and developing countries is profound. For example, consider a
tariff. Roughly speaking, 75% of the world trade is under the most-favored-nations (MFN) tariffs
guaranteed by the WT'O. The remaining 25%, are under F'TAs, customs unions, the generalized system of
preferences, and others. Of the MFN tariff-based trade, 60% are with zero tariff. Most of the newly
developed and developing countries heavily depend on MFN tarifts. Once we lose the WTO and power
politics dominates trade policy, we may not be able to rely on MFN tarifts anymore. Many newly developed
and developing countries have been riding on the coattails of the multilateral trade system and have sat
back in the discussion on the WTO reform. The sense of urgency is now essential on this issue.

Meanwhile, as a partial countermeasure, mega-FTA initiatives without the US have shown progress. The
Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP or TPP11) signed by
11 countries in March 2018 was validated by six signatories on December 30, 2018. Vietnam followed
after a delay. CPTPP sets the high standard of trade and investment liberalization as well as presenting a
starting point of new international rule making. A number of countries including Colombia, Thailand,
Indonesia, and the United Kingdom formally (or informally) announce their interest in the accession to
CPTPP. The Japan-EU Economic Partnership Agreement was also signed in July 2018 and went into
effect on February 1,2019. Negotiations over the Regional Comprehensive Economic Partnership (RCEP)
by ten countries in ASEAN, China, Japan, South Korea, Australia, New Zealand, and India are in the

works, though different levels of ambition on liberalization have made a quick agreement difficult so far.

Mega-FTAs can be policy channels for deeper liberalization and more advanced rulemaking than a
multilateral channel. They also show the intention of supporting the rule-based trading regime. If the
WTO would wither substantially, mega-FTAs might become a partial substitute of it in order to keep a
stable and predictable trade environment. Newly developed and developing countries must become more
proactive in engaging mega-FTA initiatives.
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Lastly, regulations on the flow of data and data-related businesses have also become a source of international
friction. Big players in the world, the US, the EU, and China, seem to be developing quite different policy
systems, and experts fear possible division of the cyberspace with firewalls in the near future.

Currently, the policy regime is highly fragmented across countries. One issue is that data-related policies
lack consideration on economic efficiency. The examples are policies related to privacy protection and
cybersecurity. Those are of course very important, but we should reconcile those values with economic
efficiency. Another issue is that policy purposes are not often explicitly stated, and thus the economic
reasoning of policy is unclear. For example, policies on large internet platformers tend to pursue multiple
objectives including competition policy, cybersecurity, privacy protection, taxation, and others. At the end,
it becomes difficult to properly assess the policies. Consequently, some protectionism tends to sneak in
such policies as a hidden intention.

In this regard, G20 Japan 2019 adopted an important concept “Data Free Flow with Trust (DFFT).” It
sets the free flow of data as a logical starting point and tries to organize a series of policies that address
various economic and social concerns for nurturing “trust.” One important step is to recognize the benefit
from the flow of data for economic development. Digital technology has two faces: information technology
(IT) and communication technology (CT). I'T represented by robots, artificial intelligence, industry 4.0
basically speeds up data processing, reduces the number of tasks, replaces humans with machines, and thus
generates concentration forces for economic activities. We may observe so-called “reshoring,” which
means that production blocks would go back from newly developed and developing countries to advanced
countries. On the other hand, CT such as the internet, smartphones, and 4G/5G overcomes geographical
distance, encourages the division of labor, and therefore generates dispersion forces. As for I'T, newly
developed and developing countries may have hard time keeping and attracting production blocks in their
territory unless they make a substantial effort to seek the complementarity between robots and local
resources. On the other hand, CT has already penetrated their economy and society. CT facilitates their
access to information, match-making opportunities, and B-to-B/B-to-C/C-to-C transactions. Although
the provision of internet platforms requires a certain level of human resources such as entrepreneurs and
computer programmers,anybody can become an internet user. CT would potentially generate opportunities
to make economic growth inclusive. The key is the flow of data. Data-related policies, particularly in newly
developed and developing countries, are still immature and fragmented. The construction of a proper
policy framework is an urgent agenda item for those countries.

It is important to have the free flow of data as a starting point and rightly appreciate economic benefits
from it. Then, the issue is how to achieve “trust”; think of the real concern if the flow of data is free. One
of the typical concerns is economic. Once market failure occurs, we may need to consider policies to
mitigate the market distortion. This category of policies includes competition policy, consumer protection,
intellectual property protection, and others. Another concern is social. We certainly have values different
from economic efficiency, and policies to reconcile them. This includes privacy protection, cybersecurity,
and other social consideration. Additionally, a series of policies to incorporate data-related businesses into
regulatory framework are needed, which includes taxation, regulation on e-payments, fintech, and
matching services, system of information disclosure, and due process for governments to step into private
information. In this way, data related policies can be properly planned and implemented.

Although numerous difficult issues remain, we can logically approach the construction of a policy package
with the concept of DFFT. The initiative for e-commerce by like-minded countries under the WTO must
be supported. In parallel, other various international forums must be utilized to promote proper policy
formulation related to data flows and data-related businesses.
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Highlights

® 'The economic scale of the Asia30 is 27.6 trillion US dollars in 2017 in terms of exchange-rate-
based GDP, which is 42% larger than the US (Table 8). Japan was the largest economy in Asia
until 2010, when China overtook Japan’s position to become the largest economy in Asia
(Figure 3).

® In terms of PPP-based GDP, the Asia30 is 2.7 times that of the US in 2017 (Figure 5). In this
measure, China has overtaken Japan as the largest Asian economy since 1999 and the US since
2013. India surpassed Japan, replacing it as the second largest economy in Asia in 2009. In the
same period, the ASEAN also surpassed Japan (Table 9).

o 'The economic growth rate of the Asia30 is 5.3% per year on average in 2015-2017 (Figure 6
and Table 10). The growth in China and India account for 50% and 22% of this regional growth,
respectively. (Figure 7).

® Average per capita GDP of the Asia30 is $13,900 in 2017, which is still 23% of the US level
(Table 13). Chinese per capita GDP has increased to $16,800 in 2017, 21% greater than the
Asia30 average. The regional averages of the ASEANG6, South Asia, and CLMV are $14,700,
$6,630, and $6,100, respectively, in 2017 (Figure 11). A huge per capita GDP gap between
most of the Asian countries and the US is predominantly explained by their inferior performance

of labor productivity (Figure 14).

In the past quarter of a century, the story of the world economy belonged to Asia, featuring its steady rise
in economic prowess (Figure 1). It is no surprise that the center of gravity in the global economy is
gradually shifting towards Asia. In 2017, the Asian economy contributed 48% (42% for the Asia24) of
world output, compared with the US and the EU28, each accounting for 15% and 16%, respectively, as
shown in Figure 2. According to our projection for the Asia24 economy and that in IMF (2019) for the
rest of the world, the Asian share in world output will continue to rise, reaching 52% (46% for the Asia24)
by 2024.! In contrast, the output shares of each of the US and the EU28 will shrink by a similar extent
to 14-15%.

To better understand the dynamics of the long-term economic growth within the region, the remainder
of this chapter details countries’ diverse development efforts and achievements, through cross-country
level comparisons of GDP and other related performance indicators. To facilitate international level
comparisons, harmonized GDP for each of the individual countries is expressed in its equivalent, in a
common currency unit, customarily in the US dollar, using a set of conversion rates between the individual
national currencies. The choices for conversion rates are exchange rate and PPP.

3.1 Economic Scale and Growth

Figure 3 presents the time-series level comparison of Japan, China, and the EU, based on GDP at current
market prices using exchange rates,? relative to the US. A snapshot-level comparison of all Asian coun-

tries is provided in Table 8 in Appendix 10 (p. 163). By this measure, in 2017 the Asia30 was 42% and

1: Our projection of economic growth for the Asia24 are provided in Box 6. Based on our baseline projection, the Asia24 will
increase its GDP by 4.7% per year in 2017-2024, lower than the IMF forecast of 5.1% per year in the same period.
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Figure 1 GDP Growth of Asia, the EU, Japan, and the US
——Annual growth rate of GDP at constant market prices in 1970-2017

Sources: Official national accounts in each country, including author adjustments.

2017 2024

1
World World within Asia24

Others
16%

Korea
Iran

Indonesia

EU28
16%

Figure 2 Asia in World GDP in 2017 and Projection for 2024
—Share of GDP using constant PPP

Sources: Our estimates for the Asia24 economies (Box 6) and IMF (2019) for the rest of the world.

48% larger than the US and the EU15, respectively. Japan was the largest economy in Asia until 2010
when China finally overtook Japan’s position to become the second-largest economy in the world, next to
the US. The turn of Japan’s fortune came in the mid-1990s. Thereafter, stagnation in Japan, combined
with vibrant growth in developing Asia, resulted in the rapid erosion of Japan’s prominence in the
regional economy.

2: The exchange rates used in this Dafabook are the adjusted rates, which are called the Analysis of Main Aggregate (UNSD data-
base) rates in the UN Statistics Division’s National Accounts Main Aggregate Database. The AMA rates coincide with the IMF
rates (which are mostly the annual average of market, or official exchange rates) except for some periods in countries with official
fixed exchange rates and high inflation, when there could be a serious disparity between real GDP growth and growth converted
to US dollars based on IMF rates. In such cases, the AMA adjusts the IMF-based rates by multiplying the growth rate of the
GDP deflator relative to the US.
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3.1 Economic Scale and Growth

Comparisons based on exchange rates,
however, appear arbitrary as movements
in exchange rates can be volatile and sub-
ject to short-term or substantial fluctua-
tions of speculative capital flows and
government intervention. Furthermore,
comparisons based on exchange rates
typically underestimate the size of a de-
veloping economy and, in turn, the per-
ceived welfare of its residents. The scale of
economy ranking changes dramatically
when international price differences are
taken into account.’

Figure 4 shows the extent to which the
exchange rates have failed to reflect coun-
tries’ price differentials properly, relative
to the US, based on the PPP estimates of
the 2011 International Comparisons
Program (ICP) round, published in April
2014. Except for Japan and Australia,
exchange rates systematically under-
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Figure 3 GDP using Exchange Rate of Asia and the
EU, Relative to the US

Index of GDP at current market prices in 1970-2017, using
annual exchange rate

Sources: Official national accounts in each country, including author adjust-
ments.

represent the relative purchasing power in 2011 for all the countries covered in this report. Thus, the
exchange-rate-based GDP considerably underestimates the economic scales in real terms for those coun-
tries. By considering the international price differentials, PPP rectifies the trade sector bias, and in turn

the relative size of economies can be more adequately measured.
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Figure 4 Price Differentials of GDP
—FPrice Level Index for GDP defined as the ratio of PPP for GDP to exchange rate (reference

country=US) in 2011 and 2017

Sources: PPP by World Bank (2014) and AMA rates by United Nations Statistics Division (UNSD).

3: This is because exchange rates embody the trade sector bias (i.e., it is more influenced by the prices of traded than non-traded
goods and services) and thus do not necessarily succeed in correcting the price differentials among countries. As developing
economies tend to have relatively lower wages and, in turn, lower prices for non-traded goods and services, a unit of local
currency has greater purchasing power in the local economy than reflected in its exchange rate.

©2019 Asian Productivity Organization

!_H_H_H_H_H_\H!_H_\



©2019 Asian Productivity Organization

n Economic Growth

By correcting international price differ-
entials, the Asia30 has been expanding
rapidly. Figure 5 presents the level com-
parisons of real GDP for Asian regions,
using PPP as conversion rates, while Ta-
ble 9 in Appendix 10 (p. 164) presents
cross-country comparisons. Based on
GDP using constant PPP, the weight of
the world economy is even more tilted to-
ward Asia in Figure 5 than portrayed by
GDP using exchange rates in Figure 3.
'This reflects the fact that nearly all Asian
countries increase in relative size after in-
ternational price differentials have been
properly considered. The size of the
Asia30 was 2.7 times that of the US in
2017, having overtaken it in 1975. Figure
5 also shows the rapid expansion of the
relative size of the South Asian economy
(consisting of Bangladesh, Bhutan, India,
Nepal, Pakistan, and Sri Lanka), 82% of
which was accounted for by India in 2017.
The ASEAN also showed strength in
their catch-up effort.
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Figure 5 GDP of Asia and the EU, Relative to the US
—Index of GDP at constant market prices in 1970-2017, using
2011 PPP

Sources: Official national accounts in each country, including author adjust-
ments.

Figure 6 shows regional comparisons of real GDP growth, while Table 10 in Appendix 10 (p. 165) pres-

ents cross-country comparisons. The change of guards in Asia is clearly illustrated in Figure 7, which

presents the country contributions to gross regional products in the Asia30. China and India have emerged

as the driving force, propelling Asia forward since 1990. The growth in China and India accounts for 72%

of the regional growth in 2015-2017.
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Figure 6 GDP Growth by Region

1970-1975 1975-1980 1980-1985 1985-1990 1990-1995 1995-2000 2000-2005 2005-2010 2010-2015 2015-2017

—Annual growth rate of GDP at constant market prices in 1970-2017, using 2011 PPP

Sources: Official national accounts in each country, including author adjustments.
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3.2 Catching Up in Per Capita GDP

2010-2015 2015-2017

China China

India India
Indonesia Indonesia
Saudi Arabia Iran
Korea Japan
Japan Korea
Malaysia Pakistan
Philippines Philippines
Pakistan Malaysia
Thailand Thailand

UAE Bangladesh

Bangladesh Vietnam
Vietnam ROC
ROC Singapore

Singapore UAE

R N
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Figure 7 Country Contributions to GDP Growth of Asia
——Contribution share to the growth of gross regional products (the Asia30

growth=100) in 2010-2015 and 2015-2017

Sources: Official national accounts in each country, including author adjustments.

Note: Only top fifteen countries are presented.

3.2 Catching Up in Per Capita GDP

Figure 8 presents the share of the current world population,
illustrating that Asia is the most populous region in the
world. In 2017, the population of Asia accounted for 60% of
the world’s population (56% for the Asia30). In addition,
there is a significant difference in the population among
Asian economies, as shown in Table 11 in Appendix 10
(p- 166). The population of seven countries populations was
in excess of 100 million in 2017, but the populations were
less than 10 million in 12 economies of the Asia30. Perfor-
mance comparisons based on the whole-economy GDP in
Section 3.1 do not take into account the population, which
can exaggerate the wellbeing of countries with large popula-
tions. Based on per capita GDP, which adjusts for the differ-
ences in population, China and India, two rising giants in
the Asian economy, remain substantially less well-off in light
of the US standard. Conversely, the Asian Tigers (Hong
Kong, Korea, Singapore, and the ROC) thrive.

2017

Others
29%

Asia
60 %

Figure 8 Asia in World Population
—Share of number of populations in 2017

Source: IMF (2019).

Figure 9 shows comparisons of per capita current-price GDP, using exchange rates as conversion rates,
among Japan and the Asian Tigers, relative to the US. A snapshot-level comparison is also presented in
Table 12 in Appendix 10 (p. 167). It is worth noting that snapshot comparisons can appear arbitrary due

to the volatile nature of exchange rates.
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The views found in Table 12 are consider-
ably revised when focusing on production
or real income per capita, using PPP as
the conversion rate. In terms of per capita
GDP at constant prices using PPP in
Figure 10 and Table 13 in Appendix 10
(p. 168), Japan was the highest among
Asian countries until it was overtaken by
Singapore in 1980. The result highlights
the outcome of the dramatic develop-
ment effort made by the Asian Tigers, as
shown in Figure 10.

The relative performance of China and
India, the two most populous countries in
the world (1.39 billion and 1.34 billion in
2017, respectively, as presented in Table
11 in Appendix 10, p. 166), is diminished
in this measure due to their population.
Their per capita GDP is 28% and 12% of
the US in 2017, respectively, as shown in
Figure 11. The income gap between the
US and most Asian countries is still siz-
able (the level achieved by the Asia30 was
23% of the US),* indicating a significant
opportunity for catch-up.

Table 13 in Appendix 10 (p. 168) also
presents individual figures for seven oil-
rich economies (the six GCC countries and
Brunei). At first glance, figures in 1970,
and those to a lesser extent in 1990, sug-
gest these economies had remarkably
higher per capita GDP than those of
Japan and the US. However, the mea-
surement of GDP as an indicator of
production is misleading for these coun-
tries, as it erroneously includes proceeds
from the liquidation of a natural resource
stock as part of the income flow. In other
words, GDP overestimates income from
the oil-exporting economies because it
does not account for depletion of their
natural resource assets. To give a rough

US=100 in each year
160 4

140
120
uUs

L e A ¥ T S

80+

60

Hong Kong

N

Korea

Singapore

40

204

0 T T T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Figure 9 Per Capita GDP using Exchange Rate of Ja-
pan and the Asian Tigers, Relative to the US

—Index of GDP at current market prices per person in 1970-
2017, using annual average exchange rate

Sources: Official national accounts in each country, including author adjust-
ments.
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Figure 10 Per Capita GDP of Japan and the Asian Ti-
gers, Relative to the US

—Index of GDP at constant market prices per person in 1970-
2017, using 2011 PPP

Sources: Official national accounts in each country, including author adjust-
ments.

4: Per capita GDP may have underestimated the welfare of people in some countries. In the ROC, Hong Kong, and Japan, for
example, GNI is consistently higher than GDP although the fluctuations are within +6%. The Philippines is the exception where
the divergence between GNI and GDP has been increasing and has become significant for the past two decades, and GNI was
more than 30% higher than GDP in the 2010s (See Figure 71 in Section 7.1, p. 87).
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3.2 Catching Up in Per Capita GDP

indication of the extent of distortion, Fig-
ure 12 provides comparisons of per capita 25
GDP excluding production of the mining
sector (e.g., crude oil and natural gas). The .
non-mining GDP per person in GCC
economies, such as the UAE, Bahrain,
and Kuwait, is almost identical to Japan’s 15 1
level, although total GDP per capita is
much larger. In Iran and Malaysia, the de-
pendence on the mining sector is more
moderate than those in GCC in this pe-
riod. In Myanmar, however, the mining
sector accounts for more than half of the

current GDP.

US=100 in each year

ASEAN6

Catching up with the per capita GDP
level of advanced economies is a long-
term process that could take several de- AS
cades to accomplish. Empirical evidence 201
suggests there may be a negative correla- o
tion between per capita GDP level and
the speed of catching up, with some ex-

ceptions. With the possibility of adopting

70 1975 1980 1985 1990 1995 2000 2005 2010 2015

Figure 11 Per Capita GDP of China, India, and the

EAN, Relative to the US

—Index of GDP at constant market prices per person in 1970-

7,using 2011 PPP

rces: Official national accounts in each country, including author adjust-

ments.

successful practices and technologies from the more advanced economies, less advanced economies
are poised to experience faster growth in per capita GDP, enabling themselves to catch up to average in-

come levels. However, as their income levels approach those of the more advanced countries, their eco-

nomic growth rates are expected to gradually
decline over time. Figure 13 plots countries’initial
per capita GDP levels against their respective
average growth rates per year between 1970
and 2017.

Table 1 summarizes Figure 13 by grouping
countries with four levels of per capita income
groups. The speed of catch-up with the US is
defined as the difference in the average annual
growth rate of per capita real GDP between
each country and the US. It shows that many
Asian countries have managed to close the gap
in per capita real GDP with the US over the last
four decades, although some are more successful
than others. One can see the initial economic
level does not fully explain the catch-up process.
If it did, the table would have been populated
diagonally from the bottom left corner to top
right corner.

Qatar 70.1 1379
UAE 289 76.3
Brunei 36.0 80.5
Japan 18 428 ‘
Kuwait 43.8 80.7
Bahrain 125] 47.3
Saudi Arabia 545 ‘ :
Malaysia : == Non-mining GDP
Oman 7780 402 Mining GDP
Iran
Myanmar Thousands of US dollars (as of 2017)
0 30 60 % 120 150

Figure 12 Per Capita Non-Mining GDP of
Resource-Rich Countries and Japan

—GDP at constant market prices per person in 2017,
using 2011 PPP, reference year 2017

Sources: Official national accounts in each country, including author
adjustments.
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Table 1 Country Groups Based on the Initial Economic Level and the Pace of Catching Up
——Level and average annual growth rate of per capita GDP at constant market prices, using 2011 PPP

Average annual rate of catch-up to the US during 1970-2017

(A6) (A5) (A4) (A3) (A2) (A1)
<-1% -1% <-< 0% 0% <-< 1% 1% <-< 2% 2% <-< 3% 3%<

BRI BN, | ety TS

Kuwait, Qatar, Japan, Oman
Saudi Arabia URE
Iran Turkey Hgng ieimg)
Singapore
Fiji Philippines Mongolia Mietkysle) ROC, Korea
) PP 9 Thailand !
Bangladesh, India, Lao PDR, Bhutan,
Cambodia, Nepal, Myanmar, Indonesia, China
Pakistan Sri Lanka Vietnam

Sources: Official national accounts in each country, including author adjustments.
Note: The annual catch-up rates are based on the difference in the growth of per capita GDP at constant prices between
each country and the US during 1970-2017.

3.3 Sources of Per Capita GDP Gap

To further understand the diverse performance in the Asian group, per capita GDP can be broken into
two components: labor productivity (defined as real GDP per worker in this section); and the
employment rate (defined as the ratio of workers relative to the population). Figure 14 shows the percent-
age point differences in per capita GDP decomposed into the contributions by the labor productivity gap
and the employment rate gap, relative to the US in 2017.° Most of the Asian countries display a huge per
capita GDP gap with the US. This is predominantly explained by their inferior performance of labor
productivity. Many countries in East Asia have employment rates higher than the US, with the effect of
narrowing the gap. Figure 15 focuses on explaining a country’s per capita GDP growth by its components:
namely labor productivity growth; and the change in the employment rate for the period 2010-2017,
respectively.® For most countries, labor productivity explains a larger share of per capita GDP growth
than employment.

In Muslim countries like Iran, Pakistan, and Turkey, the employment rate is significantly less than the US,
further reinforcing the poor economic performances of these countries (Figure 14). It is no coincidence
they are among the countries with the lowest shares of female workers in total employment, at 16%, 21%
and 31% in 2017, respectively, as shown in Figure 16. In many Asian countries the shares of female
employment have increased over the four decades.

5: The gap of country «’s per capita GDP relative to the US is decomposed into the sum of the gap of labor productivity and
employment rate with respect to the US, as in:

In(GDP! / POP.)~1n(GDP/s/ POP/)=In(GDP./ EMP.)~In (GDP/s/ EMP/s)+In(EMP/ POP.)-In (EMPy;/ POP/;)
Gap of per capita GDP Gap of labor productivity Gap of employment rate

where POP; is population of country x in period #and EMP; is the number of employment of country « in period .
6: Country «’s per capita GDP is decomposed into the product of its labor productivity and employment rate, as in:

In (GDP!/ POP,) = In (GDP./ EMP.) + In (EMP / POP,)

where POP is population of country x in period # and EMP; is the
Per capita GDP Labor productivity Employment rate

number of employment of country x in period z.
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Figure 13 Initial Level and Growth of Per Capita GDP
—Level and average annual growth rate of GDP at constant market prices in 1970-2017, using
2011 PPP, reference year 2017

Sources: Official national accounts in each country, including author adjustments.

Figure 17 shows cross-country comparisons of employment rates in 1970, 2000, and 2017, based on the
labor statistics of each country. Employment consists of employees, own-account workers, and contributing
family workers. The fastest catch-up countries are also countries with the largest surge in employment
rates over the past four decades: China, Korea, Cambodia and the ROC. Some of the countries in Group—
A2 (Table 1) also experienced significant improvements in employment rates (for example, Indonesia and
Vietnam). While there are exceptions, generally countries that have failed to catch up also tend to make
less vigorous improvements over the period, and therefore continue to have lower employment rates.
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Figure 16 Female Employment Share
—Ratio of female workers to total employment in 1970, 2000, and 2017

Sources: Population census and labor force survey in each country, including author adjustments; ILOSTAT database for
GCC countries, Australia, Brunei, and Turkey; The EU Labour Force Survey (Eurostat) for the EU15.
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Figure 17 Employment Rate
—Ratio of employment to total population in 1970, 2000, and 2017

Sources: Employment and population data by national statistical offices in each country, including author adjustments.
Note: The starting period for Turkey is 1988.
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Box1 Population and Demographic Dividend

According to the United Nations (2019), the world’s population is estimated to reach 7.6 billion in 2017, of
which Asian countries account for 60%. The region is by far the most populous in the world. China and India
each account for 18.8% and 17.8% of the world’s population, respectively. It has been observed that falling
fertility rates and rising living standards go hand in hand, although the direction of causality is less certain. The
evolution of the demographic structure implies dynamics in a society that are not captured by the overall
population size or growth. As people’s economic behavior, aspirations, and needs vary at different stages of life,
changes in a country’s age structure can have a significant impact on its economic growth via supply-side and
demand-side impacts (see Cooley and Henriksen, 2018).

The world’s fertility rate is converging to the replacement level (the level at which a country’s population sta-
bilizes). According to the UN, the number of children a woman is expected to have in her reproductive years
has dropped by more than half, from about 5.0 to 2.5 in the last 65 years, compared to the replacement level of
2.2 children, one of them a girl. There is regional divergence in this trend. In the last 65 years, the total fertil-
ity rate dropped from about 6.8 children to 2.4 in Central America, and from about 5.6 children to 1.7 (below
the replacement level), in East Asia. In comparison, some parts of Africa have seen only a modest drop in total
fertility, which today remains at more than five children per woman. What is even more staggering is the pace
of change. For example, it took Britain over 130 years (1800-1930) to halve its fertility rate, while it took Ko-
rea only 20 years to achieve it. This is echoed around the world. This widespread social revolution has been
heralded by a complex mix of economic and social development. Economic growth, greater access for women
to education, income-earning opportunities, and sexual and reproductive health services, all have been contrib-
uting factors to this trend. Coupled with changes in the mortality rate, such a trend can dramatically alter the
age profile of a country’s population, bringing with it economic implications.
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tion growth rate will decelerate 6 [ gl
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> continued from previous page
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Figure B1.4 Demographic Dividend by Country in 1950-2100

Source: United Nations (2019).

group, respectively. ’Ihe hlgher the ratio, the Dependent population (age under 14 and over 65)=1.0
more favorable its demography for economic B0
growth. Japan could have capitalized on the de-

mographic dividend in the 1960s, when its 257
GDP growth was over 10% on average per year
for ten years. Similarly, China, Hong Kong,
Korea, Singapore, and Thailand are poised for
the prospect of such demographic dividend in
the 2000s and 2010s, whereas, based on projec- " S : :

tions, some ASEAN countries, such as Myan- " 10501960 1970 1580 1990 2000 2010 2020 2030 2040 2050 2060 2070 2060 209 2100
mar and Indonesia will have to wait for such
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Source: United Nations (2019).

20

The reaping of this dividend, however, is far

from automatic. A favorable demography can

work wonders to produce a virtuous cycle of wealth creation only if it is combined with appropriate health,
labor, financial, human capital, and growth-enhancing economic policies. The presence of these complemen-
tary factors cannot be taken for granted but needs to be cultivated in order to earn the demographic dividend.
As the analysis of the Databook shows, the contribution of labor to economic growth has been smaller than
those of capital and TFP for most countries (Figure 40 in Section 5.3, p. 54). This means that countries should
not be afraid of aging too much if fairly high growth rates of capital and TFP are maintained. Nevertheless,
understanding the demographic shift and its implications is highly relevant for economic projections, provid-
ing valuable foresight for economic policy making. In our projection of economic growth by 2030 (Box 6), the
changes in demographic structure play an important role to forecast not only hours worked for the whole
economy, but also quality changes in labor inputs.
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Expenditure

Highlights

o 'The Asia30 invested 34% of its GDP in 2017, compared with 21% for the US. East Asia has the
highest investment ratio (38%) among the Asian regions (Figure 18), driven by China’s higher
investment share of 44% (Figure 19). The consumption ratio of the Asia30 has dropped to 50%
of GDP in 2017 from 54% in 2000 (Figure 18 and Table 14).

@ As a composition of investment, the expansions of IT capital and R&D are becoming more
significant in some Asian countries. In region, the shares of I'T investment and R&D for the
Asia24 are 5.2% and 4.8% in 2017, respectively, compared to 17% and 14% of the US (Figure
25).

@ Net export shares in GDP are unremarkably large in Singapore and ROC, at 24.4% and 12.7%
in 2017, respectively. In contrast, it peaked at 8.7% in 2007 in China and 12.2% in 2005 in
Hong Kong. Since then, they have shrunk to 1.9% and 1.1% in 2017, respectively (Figure 26).

@ 'The growth of household consumption is the main engine of demand-side economic growth,
contributing 51% of the regional growth of the Asia30 in 2010-2017. Investment is another
engine, contributing 30% of the Asia30 growth (Figure 20).

GDP is defined by three approaches in SNA: production by industry; expenditure on final demand; and
income to factor inputs. In this chapter, the economic insights are drawn from analyzing the expenditure
side of GDP.

4.1 Final Demands

Figure 18 shows comparisons of final demand shares of nominal GDP among country groups, covering
(1) household consumption, including consumption of non-profit institutions serving households
(NPISHs), (2) government consumption, (3) investment or, in national accounts terminology, gross fixed
capital formation (GFCF) plus changes in inventories, and (4) net exports (exports minus imports).” One
can see that country groups display distinctive features in their final demand composition, reflecting their
development stage and economic makeup.

Over the past four decades, the share of household consumption has been stable for mature economies. In
economies undergoing rapid transformation, however, it is more volatile and largely trends downward
(Figure 18 and Table 14). Within Asia, all regions except GCC display a decline in household consump-
tion ratios. South Asia maintains the highest share, despite its fall from 76% in 1970 down to 64% in
2017.The rapid decreasing trends are also found in CLMV. In contrast, the US household consumption

share has been climbing.?

7: The country comparisons are presented in Table 14 in Appendix 10 (p. 169). In theory, three approaches to measure GDP are
accounting identities and should yield the same result, but in practice, they differ by statistical discrepancies. Based on our Meta-
data Survey 2019 on national accounts for APO member economies, Japan is an exceptional country that determines GDP from
its expenditure-side measurement (the expenditure-side estimate is based on the commodity flow data, in which the data on
production/shipment in the detail product classification are used as the controlled totals.). In other countries, GDP is estimated
from the production side (value added in industries). Some countries record statistical discrepancy as the difference in the es-
timates between production-based GDP and the sum of final expenditures. In this Databook, statistical discrepancy is mainly
attributed to household consumption when data is recorded. Readers should keep in mind that it can have some impact on the
share of final demand.
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Figure 18 Final Demand Shares by Region
—Share of final demands with respect to GDP at current market prices in 1970, 2000, and 2017

Sources: Official national accounts in each country, including author adjustments.
Note: Final demand shares in country groups are computed by using the PPPs for GDP. Household consumption includes consumption
of NPISHs. Investment includes GFCF plus changes in inventories.

Overall, Asian countries invest significantly more than the US and the EU15 as a share of GDP. In 2017
investment accounted for 21% and 20% of final demand in the US and the EU15, respectively, compared
with 34% for the Asia30. East Asia has the highest investment ratio among the Asian regions in the entire
period of our observation. Compared to other components of final demand, the contribution of net ex-
ports to the Asian economy has always been more volatile.

'The regional averages disguise the great variation displayed by individual countries. Figure 19 shows the
cross-country comparisons of final demand share in current-price GDP in 2017. Countries are arranged
in descending order of their household consumption shares. Although most countries fall to the right of
the US, there are a handful of Asian countries that have a higher consumption ratio than the US. Bangla-
desh, Cambodia, Nepal, Pakistan, the Philippines, and Sri Lanka fell to the left of the US in 2017, regard-

less of much lower per capita GDP level in these countries.

Figure 20 shows the decomposition of the average annual economic growth by final demand for the pe-
riod 2010-2017.° While the growth of household consumption is the main engine of economic growth
in many countries, investment growth contributes 30% of the growth of the Asia30. The large contribu-
tion of investment has sustained in China at 45% in 2010-2017. Bhutan is another country with a strong
driver of investment at 46% of average annual growth (6.6%) in 2010-2017. This is due to massive invest-
ment in hydropower plants, mainly financed by India.

8: It is worth noting that the GDP share of government consumption in the EU15 was higher than the average of the Asia30 by 6.2
percentage points in 2017 (Table 14 in Appendix 10, p. 169). In fact, when it comes to welfare measurement, actual individual
consumption, as opposed to household consumption, is preferred because the former takes into account expenditures by NPISHs
and government expenditures on individual consumption goods and services (such as education and health) in addition to house-
hold consumption.

9: The Tornqvist quantity index is adopted for calculating the growth of real GDP. Using this index, the growth of real GDP into
the products of contributions by final demands can be decomposed:

In(GDP'/ GDP*')=3,(1/2) (s +5) In (Q'/ Q)
Real GDP growth Contribution of final demand 7
final demand 7 in period # Thus, the real GDP growth may diverge from the official estimates or those presented in Table 10

(Appendix 10, p. 165).

where Q/ is quantity of final demand i in period #and s is expenditure share of
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Figure 19 Final Demand Shares in GDP by Country
—Share of final demands with respect to GDP at current market prices in 2017

Sources: Official national accounts in each country, including author adjustments.
Note: Household consumption includes consumption of NPISHs. Investment includes GFCF plus changes in inventories.
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Figure 20 Final Demand Contributions to Economic Growth
—Average annual growth rate of constant-price GDP and contributions of final demands in 2010-2017

Sources: Official national accounts in each country, including author adjustments.
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4.2 Demand Compositions

The high consumption rate in these countries could be partly explained by the difference in demographic
structure. Figure 21 shows that countries with a high proportion of dependent population (aged under 14
and over 65) tend to have a high household consumption share in their GDP. This is reflected by higher
propensity to consume by individuals in the dependent population, and their savings-consumption
choices. These countries, i.e., Bangladesh, Cambodia, Nepal, Pakistan, and the Philippines, have higher
shares of dependent population with over 34% in 2017. The variation of consumption rates is also related
to the income level. Countries with a low income will struggle to defer consumption. It is no coincidence
that countries clustered on the left of Figure 19 tend to be those in the bottom income groups in terms of

per capita GDP in Figure 14 in Section 3.3 (p. 28).

The decomposition of household consumption reveals a huge diversity of consumption patterns among
individual countries, partly reflecting their income levels and partly the idiosyncratic characteristics of the
society. Figure 22 illustrates the cross-country version of Engel’s Law, which states that basic necessities
will account for a high proportion of household consumption for a lower per capita income group, and
vice versa. More specifically, countries where food and non-alcoholic beverages account for a large pro-
portion of consumption tend to have low income (i.e., in Group—D5 or Group—D6 in Table 2 in Section
6.1, p. 68). The other end of the spectrum is occupied by the rich Asian countries, namely, the Asian Tigers
and Japan. Besides food and non-alcoholic beverages, housing/utilities and transportation are the other
two large spending categories. In rich economies, these two categories account for larger shares in

908 Household consumption share in GDP
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Figure 21 Dependent Population Ratio and Consumption Share
—Share of dependent population to total population and consumption share in
GDP at current market prices in 2017

Sources: Population data by national statistical office in each country; World Bank (2018); official na-

tional accounts in each country with author estimates.
Note: Dependent population is defined as persons aged under 14 and over 65.
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Figure 22 Household Consumption by Purpose
—Shares of household consumption at current prices by purpose in 2017

Sources: Official national accounts in each country.

Note: For data of Hong Kong, transportation includes communication; recreation and culture includes
hotels; miscellaneous goods and services include restaurants. For data of China, food and non-alcoholic
beverages includes alcoholic beverages, tobacco and narcotics; transportation includes communication;
recreation and culture includes education. For data of Vietnam, transportation includes communication.
For Fiji, the Lao PDR, and Vietnam, the observation periods are 2009, 2005, and 2016, respectively.

household consumption than food and non-alcoholic beverages. Idiosyncratic spending, such as educa-
tion in Korea, Mongolia, and Vietnam accounting for 5-6% of household consumption, and health in the
US, accounting for 22% of consumption, are not reflected in other countries.

'The role of foreign direct investment (FDI) differs considerably among Asian countries. Figure 23 shows
the FDI inflows as a percentage of GFCF in 2010 and 2017, for the Asian economies with the US and
some EU countries for comparison. In almost half of the Asia30 (13 countries), the FDI inflows are over
a 10% share of GFCF. In particular, they are outstanding in the two global cities of the Asian Tigers,
Hong Kong (141% of GFCF) and Singapore (70%). The FDI inflows are extremely low in Japan at 0.9%,
indicating that a domestic reform for lowering barriers to entry should be considered for encouraging

international investment.
It is an important policy target for low-income countries to create a business-enabling environment, just

as it is important for middle-income countries to improve various business environments. Based on the

EIU’s (Economist Intelligence Unit, Zbe Economist) ranking 2014-2018 (covering 82 countries in the
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Figure 23 FDI Inflows
—FDl inflows as a percentage of GFCF, an average of the ratios in 2017

Sources: United Nations Conference on Trade and Development (UNCTAD), World Investment Report 2017 and APO Produc-
tivity Database 2019.
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Figure 24 FDI Inflow Ratio and Business Environment
—FDl inflows as a percentage of GFCF in 2017 and business environment score

Sources: United Nations Conference on Trade and Development (UNCTAD), World Investment Report
2017; The Economist Intelligence Unit (2014) and APO Productivity Database 2019.

world)," Singapore (1st) and Hong Kong (3rd) are in the top 10% of the covered countries. In contrast,
Bangladesh (69th), Pakistan (74th), and Iran (81th) are in the bottom 10%. Figure 24 plots this business
environment score and the FDI inflows ratio in the countries presented in Figure 23, excluding the coun-
tries in which the FDI inflows ratio is over 26%. Nepal is not covered in EIU (2014). In World Bank
(2019), Nepal is evaluated inferior to India, Bhutan, and Sri Lanka for conducting business. In Iran,
Pakistan, Bangladesh, Sri Lanka, and Nepal, improving business environment is a necessary condition for
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attracting FDI. Although Japan is one of the countries with the lowest FDI ratio in Figure 23, this does
not seem to be captured in rankings in business environment.

Figure 25 focuses on investment components, showing the nominal GFCEF share of seven types of assets for
Asia24 economies and regions in 2017."" For most countries, investment is still very much construction-
based (i.e., in dwellings, non-residential buildings, and other structures). However, the expansion of I'T
capital is becoming more significant in some countries like Singapore, Thailand, Brunei, and Japan — even
at the current price comparisons.”? The ROC, Japan, Korea, the US, and Singapore invested in R&D by
more than 13% of total investment in 2017. Among the Asian Tigers, however, Hong Kong had a small-
er share of R&D in GFCF (4%) in 2017.

Figure 26 plots the long-term trend of net export share in GDP from 1970 to 2017. Net exports, which
were previously a significant drag on Singapore and Korea in the 1970s, have improved their position
rapidly. The shares of net exports in Singapore and ROC are unremarkably large, at 24.4% and 12.7% in
2017, respectively. In contrast, shares of net exports peaked at 8.7% in 2007 in China and 12.2% in 2005
in Hong Kong. Since then, they have declined to 1.9% and 1.1% in 2017, respectively. Japan had enjoyed
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Figure 25 Investment Shares by Type of Asset
——Shares of GFCF at current purchaser’s prices by type of produced assets in 2017

Sources: Official national accounts in each country and APO Productivity Database 2019.
Note: Numbers in parentheses of the assets are corresponding to the code of produced assets, defined in Table 4 in
Appendix 3 (p. 152).

10: The EIU’s business rankings model examines 10 separate criteria or categories, covering the political environment, the macro-
economic environment, market opportunities, policy towards free enterprise and competition, policy towards foreign investment,
foreign trade and exchange controls, taxes, financing, the labor market and infrastructure. Each category contains a number of
indicators that are assessed by the EIU for the last five years and the next five years. The number of indicators in each category
varies from 5 (foreign trade and exchange regimes) to 16 (infrastructure), and there are 91 indicators in total. Each of the 91 in-
dicators is scored on a scale from 1 (very bad for business) to 5 (very good for business).

11: The investment data by type of assets includes our own estimates for the countries where data is not available. Although our
GFCF estimates are constructed based on 11 classifications of assets (see Table 3 in Appendix 2, p. 151), they have been ag-
gregated into five assets for the purposes of this table. The IT capital is defined as IT hardware, communications equipment, and
computer software.

12: The real-term comparisons are conducted at the flow and stock levels in Chapter 5 (p. 43).
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Figure 27 Export and Import Shares in GDP
—Shares of exports and imports with respect to GDP at current market prices in 2017

Sources: Official national accounts in each country, including author adjustments.

13: The 2008 SNA requires that the trade values should be recorded to reflect a change in ownership of goods, rather than account-
ing for goods moved for processing without incurring actual transactions. Singapore and Hong Kong already introduced the

2008 SNA. However, the revisions from the 1993 SNA on the export and import data were very minor.
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Box2 Sijze of the Informal Sector

The definition of the “informal sector” varies depending on the purposes and the context of discussion. One
statistical definition of the informal sector is provided by the 15th ICLS resolution of the International Labour
Organization (ILO) in 1993 as follows:

'The informal sector units are divided into two subsets:

(a) Informal own-account enterprises. These are household enterprises owned and operated by own-account work-
ers, either alone or in partnership with members of the same or other households, which may employ contributing
family workers and employees on occasional basis but do not employ employees on a continuous basis.

(b) Enterprises of informal employers. These are household enterprises owned and operated by employers, either
alone or in partnership with member of the same or other households, which employ one or more employees on a
continuous basis. Enterprises may be considered informal if they meet one of the following criteria: (a) small size of
the enterprise in terms of employment, (b) non-registration of the enterprise, and (c) non-registration of its employ-
ees (ILO, 2013, pp. 249-250).

Examples of the informal sector include unpaid work in a family enterprise, casual wage labor, home-based
work, and street vending.

The informal sector in less developed countries (LDCs) is vast. Compared with workers in the formal sector,
those in the informal sector are typically paid poorly and supply labor in low-quality working conditions with-
out legal protection or official social protection. Some part of the informal sector exists for tax evasion, but the
dominant portion in LDCs provides “the only opportunity for many poor people to secure their basic needs for
survival” (ILO, 2013, p.3). Encouraging labor movements from the informal sector to the formal sector is one
of the most important developmental issues in many LDCs.

How far the informal sector is counted in the national accounts depends on the country. The size of the infor-
mal sector is not directly comparable across countries. However, we can loosely grasp the significance of the
informal sector by looking at “the number of employment” and “the number of employees.”

The number of employment is esti-
mated to be consistent with the na-

tional accounts, which tries to capture % Share of employee to employmentin 2017
0 T i

economic activities of the whole econ- s " Singapore |
omy, though some part of workers in 00| B y Australia_$® Hong Kong °
the informal sector would be missing. 3 ‘ 3 apa:n.. 1S

On the other hand, the data for the 80 ....eChina i . ekKores TRoC...

number of employees seems to be .?ﬂi‘:yys"a

drawn from official labor surveys and ] Phiippines o

thus is likely to exclude most of the 04 : Tsm Lanka

employment in the informal sector. Ba”?\jffgsg”a.‘ﬂa”‘

Therefore, a difference between the 50 ":'lmdoTn:,?‘: n

number of employment and the num- w0l .Vl;e}ném
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the formal sector and workers in the Nepal

informal sector. Although statistical 20 #Indle
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ployees is substantially lower than the

number of employment in LDCs.
Figure B2 Employee Share and Per Capita GDP Level

Figure B2 plots the ratio of the num- —Share of employee and per capita GDP level in 2017
ber of employees to the number of Sources: Official national accounts in each country, including author adjustments;
employment (the vertical axis) against APO Productivity Database 2019.

continued on next page >
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> continued from previous page

PPP-adjusted per capita GDP (the horizontal axis) in 2017 for several countries. Employee ratios tend to be
higher as countries have higher income. However, even among LDCs, employee ratios have substantial varia-
tion; low in most of the South Asian countries while relatively high in the ASEAN Member States.

The policy implication is profound. First, LDCs with low employee ratios are likely facing difficulties in en-
couraging labor movements from informal to formal sectors. The reasons could be on the demand side, the
supply side, or the combination of both. The growth of the formal sector, particularly the manufacturing sector
and modern services sectors, may not create enough jobs. The gap of human capital between informal and
formal sectors may be too large. Urban living conditions may be too harsh and expensive to attract rural people
to urban areas. Governments must find and resolve bottlenecks to make labor movements smoother.

Second, raising minimum wage is recently a popular policy in many countries including Thailand, Indonesia,
and Cambodia, but may deter labor movements from informal to formal sectors. Minimum wages are typi-
cally enforced only in the formal sector, and wage levels in the informal sector remain low. Raising minimum
wages too high may reduce the labor demand in the formal sector, make labor movements more difficult, and
in the end negatively impact people in the informal sector. Although the betterment of labor conditions is
certainly important, raising minimum wages too high may cause adverse effects for economic development.
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Highlights

@ In labor productivity, based on GDP at constant basic prices per hour worked, the US has
sustained a sizeable gap over even the highest Asian performers (Figure 30 and Table 16). In
2017, the productivity gap between the US and the Asian leader, Singapore, remained at 9%
(Figure 29).

o In 2015-2017, the labor productivity of the Asia24 grew by 5.0% per year on average, slightly
improved from 4.8% in 2010-2015. China experienced a slowdown in labor productivity
growth to 6.5% from 7.3% over the same periods. The main drivers of productivity resurgence
in the Asia24 were Vietnam, Thailand and India (Figure 32 and Table 17).

o TFP growth recovered to 1.8% in 2015-2017 in the Asia24, which was double the 0.9% in
2010-2015. The resurgence of TFP growth in South Asia was outstanding, increasing from
0.7% to 2.1% over the same periods. The main driver was India, in which the speed of TFP
growth more than tripled from 0.8% to 2.5% (Figure 37).

@ The regional economic growth of the Asia24 has been predominantly explained by the contri-
bution of capital input, representing 67% (64% for non-IT and 3% for I'T capital) of economic
growth achieved in 2010-2017. The role of TFP growth is also significant, contributing 21% of
its regional economic growth in the same period, slightly higher than 20% in the US (Figure
40).

o Capital deepening is the key mechanism of labor productivity growth in the Asia24, account-
ing for 62% (59% for non-IT and 3% for IT capital) in 2010-2017. In the same period, the
contributions of labor quality and TFP are 14% and 24%, respectively. In the ASEAN, where
the growth of regional TFP in 2010-2017 was negligible, the contribution of labor quality was
significant, contributing 64% of the regional improvement in labor productivity (Figure 48).

Labor productivity can be measured in several ways, depending on the definitions of output and labor
input measures. Section 5.1 presents the labor productivity measure in terms of GDP per worker.* As
workers in high-performing Asian countries tend to work longer hours on average than those in the US,
as shown in Figure 82 in Appendix 6 (p. 157), the worker-based labor productivity gaps in this instance
cast the Asian countries in a particularly favorable light. Section 5.2 shifts the focus to alternative esti-
mates of labor productivity measure, namely GDP per hour worked.

The sources of economic growth in each economy are further decomposed to factor inputs of labor, capi-
tal, and total factor productivity (TFP), based on the growth accounting framework.” In Sections 5.3 and
5.4, capital input is included as another key factor of production'; and the TFP estimates are presented
for 24 Asian economies and the US."” Readers should keep in mind that the TFP estimates in this edition
are not directly comparable with those measured in the past Databook series, since some improvements
in measuring capital and labor inputs are newly included in this edition. See Box 3 for the sources of our

14: GDP is valued at basic prices in this chapter, as opposed to GDP at market prices used in the previous chapters. GDP at basic
prices is defined as GDP at market prices, minus net indirect taxes on products. As most Asian countries do not provide official
estimates for GDP at basic prices in their national accounts, they are calculated based on available tax data. See Appendix 2 for
the methods employed for our calculations.

15: The growth accounting approach is based on the microeconomic production theory and the nominal accounting balance of input
and output of production. See OECD (2001) for a presentation of definitions, theoretical foundations, and a number of practical
issues in measuring productivity.

16: The measurement of capital stock of produced assets, land stock, and capital services are presented in Appendixes 3-5, respec-
tively.
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revisions on the estimates of TFP growth. Finally, Section 5.5 presents the estimates of energy productiv-

ity, which is becoming an important policy target for pursuing sustainable growth of the Asian countries.

The details of long-term estimates of growth accounting for the Asia24 economies and regions are pro-

vided in the country profiles of Chapter 8.

5.1 Per-Worker Labor Productivity

Figure 28 presents the cross-country com-
parisons of per-worker labor productivity
levels in 2017, measured as GDP per worker
in US dollars as of 2017. On this measure,
Singapore is the leading economy, 15% larg-
er than the US level.’® Hong Kong and the
ROC follow at some distance. Japan took
the fourth place, with productivity levels at
36% below the US. Iran, Korea, and Malay-
sia followed. It is worth noting that Iran has
the lowest employment rate in Asia, as pre-
sented in Figure 17 in Section 3.3 (p. 29),
bringing about higher performance in labor
productivity. Thereafter, many countries
among the Asia group followed with labor
productivity levels at less than 25% of the
US, pulling down the average performance
of the group to 23% for the Asia24, 25% for
the ASEANG6, and 9% for CLMV. Bringing
up the rear were China and India, with pro-
ductivity levels that were 21% and 14% of
the US level, respectively.

'The growth comparison of per-worker labor
productivity is presented in Table 15 in Ap-
pendix 10 (p. 170). In this measure, the re-
gional performance has been steady at 4-6%
since 2000. China has sustained rapid pro-
ductivity growth in the past two decades. Its
growth accelerated to an average of 10.3%
per year in 20052010 from 8.6% per year in
2000-2005 and slowed to 6.5% in 2015—

Singapore 1423 (115)
us 1236 (100)
Hong Kong 116.0 (94}
ROC 99.7 (81)
Australia 97.4(79)
EU15 854 (69)
Japan 79.7 (64)
EU28 796 (64)
Iran 755(61)
Turkey 699 (57)
Korea 673 (54)
Malaysia 60.0 (49)
East Asia 35.7 (29)
SriLanka 31.2(25)
ASEAN6 306 (25)
Mongolia 283(23)
Asia24 28.1(23)
APO20 27.5(22)
China 26.2(21)
Indonesia 26.0(21)
ASEAN 25.0 (20)
Fiji 220(18)
Philippines 206 (17)
Bhutan 188 (15)
India 17.5(14)

South Asia 175(14)
Pakistan 17.3(14)
Lao PDR 12.7 (10,

Myanmar 11.5(9)
CLmvV 1139
Vietnam 11.19)
Bangladesh 93(7)
Nepal 7.0(6)

Cambodia 6.5 (5)
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Figure 28 Per-Worker Labor Productivity Level
——GDP at constant basic prices per worker in 2017, using
2011 PPP, reference year 2017

Source: APO Productivity Database 2019.

2017.This contrasts with India’s resurgence at 7.0%, 4.7%, and 6.7% over the same periods. Labor pro-
ductivity growth in Bangladesh and Vietnam have become significant in recent years.

17: In this edition of Databook, the growth accounting was newly developed for Bhutan.
18: Cross-country level productivity comparisons are notoriously difficult to make and hence subject to much data uncertainty. Esti-
mates should therefore be taken as indicative for broad groupings rather than precise ranking.



5.2 Per-Hour Labor Productivity

5.2 Per-Hour Labor Productivity

'The per-worker based labor productivity gaps presented in Section 5.1 are most likely conservative esti-
mates, since workers in high-performing Asian countries tend to work longer hours than those in the US,
on average. To adjust for this discrepancy, total hours worked are constructed in the Asia QALI Database
for the 24 Asian countries, although the quality of the estimates may vary considerably across countries."
Figure 29 shows how the productivity gap with the US in 2017 varies depending on which measure of
labor productivity is used.?* The productivity gap with the US widens for all Asian countries except Japan
when the differences in working hours are taken into account. The choice of labor productivity measure
makes a significant difference for the previously high-performing countries relative to the US, such as

Singapore (from 15% higher to 9% lower) and Hong Kong (from 6% lower to 22% lower).
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Figure 29 Per-Worker and Per-Hour Labor Productivity Gap, Relative to the US
—Indices of GDP at constant basic prices per worker and hour in 2017, using 2011 PPP

Source: APO Productivity Database 2019.
Note: Light green is used for the countries in which per-hour labor productivity is lower than per-worker labor productivity.

Based on GDP at constant basic prices per hour worked, US labor productivity has sustained a sizeable
gap over even the Asian high performers, as presented in Figure 30 and Table 16 in Appendix 10 (p. 171).
The gap between the US and the Asian leader, Singapore, has been narrowing slowly and the productiv-
ity gap of 9% still remains in 2017. Hong Kong and the ROC have improved by six and ten times in
this period and have overcome Japan in 2007 and 2010, respectively. They were ahead of Korea, despite
Korea’s effort in catching up with Japan by 2.5% per year on average over the whole observation period
(1970-2017). If Korea can maintain this effort at the same pace, it would take 15 years to finally draw
level with Japan.

19: Cross-country comparisons of hours worked are notoriously difficult, not least because harmonized data is rarely readily available.
In the countries studied, three published their total hours worked as part of their official statistics, but not for the whole period
studied in this report, and the publications may have been constructed based on different methodologies. It is therefore impor-
tant to bear in mind the data limitations. See Appendix 6 for an explanation of the estimation procedure of total hours worked.

20: The labor productivity gap for country x is country x’s labor productivity divided by the US’s labor productivity in Figure 29.
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The average growth rates of hourly labor productivity performances for the Asia24 economies and regions
are compared in Figure 31. In the Asia24 as a region, the labor productivity growth has been accelerated
to 4.8% per year in the recent period 2010-2017, compared to the past two-decade averages of 4.1% in
1990-2010 and 2.7% in 1970-1990. Figure 32 and Table 17 in Appendix 10 (p. 172) focus on more recent
productivity performances. As a region, labor productivity growth in the most recent period 2015-2017
was very strong at 5.0% per year. Although it is below the highest record of the regional productivity
growth (5.7% in 2005-2010), which was accelerated by an extremely high performance of China (10.5%),
it improved from 4.8% in the early 2010s. The main drivers of the recent productivity performances are
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Source: APO Productivity Database 2019.

Vietnam, Thailand, and India.
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Figure 31 Labor Productivity Growth in the Long Run

—Average annual growth rate of GDP at constant basic prices per hour in 2010-2017,

Source: APO Productivity Database 2019.

1990-2010, and 1970-1990

Note: The starting periods for Australia and Turkey are 1978 and 1988, respectively.
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Figure 32 Labor Productivity Growth in the Recent Periods
——Average annual growth rate of GDP at constant basic prices per hour in 2015-2017,2010-2015, and 2005-2010

Source: APO Productivity Database 2019.
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Figure 33 Hours Worked Growth in the Recent Periods
—Average annual growth rate of hours worked in 2015-2017,2010-2015, and 2005-2010

Source: APO Productivity Database 2019.

Figure 33 presents the growth of hours worked for the Asia24 economies in 2015-2017, compared with
those in 2010-2015 and 2005-2010. Over these sub-periods, hours worked growth in the Asia24 slowed
to 0.5% in 2015-2017, from 0.9% in 2005-2010 and 0.6% in 2010-2015. The change in growth rates
varies widely by country. Singapore, Thailand, and Vietnam experienced a continuous slowdown in hours-
worked growth over these sub-periods. In Contrast, the growth of hours worked recovered in 2015-2017
in Japan, Bhutan, Sri Lanka, from negative or zero growth in the 2010-2015.

Table 17 in Appendix 10 (p. 172) illustrates the growth rate of per-hour labor productivity since 1990.The
growth patterns of individual countries generally follows their counterparts closely in per-worker produc-
tivity growth, as shown in Table 15 (p. 170). In some countries the two measures diverge greatly and are
not at all consistent through the periods compared.? 'This contrast was particularly stark in the first half
of the 1990s, when Japan’s hourly productivity growth was 1.9% compared with 0.7% in per-worker pro-
ductivity growth. However, the divergence narrowed to almost zero in the period 2015-2017.

One can identify where countries are today in terms of their hourly productivity performance against a
backdrop of Japan’s historical experience. Figure 34 traces the long-term path of Japan’s per-hour labor
productivity for the period 18852017 along the green line, expressed as relative to Japan’s 2017 level (set
equal to 1.0).22 A structural break is observed during World War II when output collapsed. Countries’

21: For Brunei, both measures give the same productivity growth. This is a result of a statistical construct in our current Asia QALI

Database rather than the underlying trend.
22: While mindful that level comparisons of productivity among countries and over periods are subject to a great degree of data un-
certainty, they should provide a rough sketch of the productivity divergence in Asia.
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Figure 34 Historical Labor Productivity Trend of Japan and Current Level of Asia
—Index of GDP at constant basic prices per hour worked for Japan in 1885-2017 and for Asian countries

in 2017, using 2011 PPP

Sources: For historical data of Japan, the sources of GDP are Ohkawa, Takamatsu, and Yamamoto (1974) during 1885-1954 and
the JSNA by ESRI, Cabinet Office of Japan, during 1955-2017 (including author adjustments). Hours worked data is based on
KEO Database, Keio University, during 1955-2017. During 1885-1954, the average hours worked per person are assumed to be
constant. For the labor productivity level of Asian countries in 2017, it is based on the APO Productivity Database 2019.

relative hourly productivity levels against Japan in 2017 are then mapped against Japan’s growth (as cir-

cles). Here, corresponding year can be located when Japan’s hourly productivity level was the closest to the

country in question. Cambodia, with the lowest hourly productivity in 2017, sees levels corresponding to

Japan in the middle 1920s. Even if they manage Japan’s long-term productivity growth of 2.8% on average

per year, this means it will take them about a
century to catch up with the Asian leader’s
current position (Singapore, Hong Kong, the
ROC, and Japan). Most Asian countries are
clustered around Japan’s level between the
1960s and the early 1970s. Among them,
China led the catch-up effort in 2000-2017,
with productivity growing almost three times
faster than Japan’s long-term average, fol-
lowed by India, Vietnam, and the Lao PDR
(Table 17 in Appendix 10, p. 172).

1970 1980 1990 2000 2010 2020
L . | . | ,
1970 1991 Japan (21)
1978 1994 Hong Kong (16)
1987 2002 ¢ ROC(15)
199 2017 Korea (21)

Figure 35 Time Durations Taken to Improve Labor
Productivity by Japan and the Asian Tigers

Source: See Figure 34.

The productivity leaders are the Asian Tigers, of which Singapore, Hong Kong, and the ROC have al-

ready surpassed Japan. Figure 35 compares the time span taken by each country to raise its labor produc-

tivity from 30-70% of Japan’s level today (unit of measurement on the y-axis of Figure 34). What Japan
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had achieved in the 21 years from 1970 to 1991, Hong Kong, the ROC, and Korea managed to achieve
in 16,15, and 21 years, respectively (Figure 35). Although the speed of catch-up for latecomers is increas-
ing somewhat, most Asian countries will take a long time to catch up with the leaders, currently clustered
near Japan’s 1960-1970 levels (Figure 34).

5.3 Total Factor Productivity

Labor productivity in the previous sections is only a one-factor or partial-factor productivity measure and
does not provide a full perspective of production efficiency. An observation of low labor productivity could
suggest production inefficiency, but it could also reflect different capital intensities in the chosen produc-
tion method, under the relative labor-capital price faced by the economy concerned. By observing move-
ments in labor productivity alone, it is not easy to distinguish which is the case. In populous Asian
economies, which are relatively plentiful in low-skilled labor, production lines may be deliberately orga-
nized in a way to utilize this abundant, and hence relatively cheap, resource. It follows that the chosen
production method is most likely (low-skilled) labor-intensive and with little capital, manifested in low
labor productivity and high capital productivity. Therefore, economists analyze TFP, which is GDP per

unit of combined inputs, to arrive at an overall efliciency of a country’s production.

Measuring capital input is a key factor for determining TFP. It is defined by capital services — the flow of
services from productive capital stock, as recommended in the 2008 SNA.? The required basis for esti-
mating capital services is the appropriate measure of capital stock. The SNA recommends constructing
the national balance sheet accounts for official national accounts. However, this is not a common practice
in the national accounts of many Asian countries.** Even where estimates of net capital stocks are avail-
able for the entire economy, assumptions and methodologies can differ considerably among countries. In
response to this challenge, harmonized estimates for capital stocks and capital services have been con-
structed and compiled within the APO Productivity Database, built on the same methodology and as-
sumptions. In this methodology, changes in the quality of capital are incorporated into the measurement
of capital services in two ways: changes in the composition are captured by explicitly differentiating assets
into 15 types; and an appropriate and harmonized deflator is used for IT capital to reflect the rapid qual-
ity change embodied in IT-related assets (see Appendix 3).%

The TFP estimates in this edition of the Databook are not directly comparable with those in the past
Databook, since they reflect two improvements in measuring capital inputs — a consideration of land as a
factor of production (see Appendix 4) and measuring labor inputs as a measurement of labor quality
changes (see Appendix 6). These revisions are expected to improve the TFP estimates (see Box 3 for the
sources of our revisions on the TFP estimates). With these improvements, the APO Productivity Data-
base 2019 estimates capital services, hours worked, labor qualities, and TFP for the Asia24 economies.
In addition, the regional growth accounts are developed for some country groups — Asia24, APO20, East
Asia, South Asia, CLMV, and ASEANG6.%

23: See the chapter on capital services and the national accounts of the 2008 SNA (United Nations, 2009). The second edition of
the OECD Capital Manual (2009) provides a comprehensive framework for constructing prices and quantities of capital ser-
vices. In the APO Productivity Database 2019, the Tornqvist index is used for aggregating 15 types of capital inputs (11 types
of produced assets provided in Table 3 in Appendix 3 and 4 types of land provided in Appendix 4). Inventory stocks and natural
resources are not considered in the current database.

24: Based on our metadata survey, half of APO member economies do not develop the balance sheet accounts within the official na-
tional accounts; these countries are Bangladesh, the ROC, Indonesia, the Lao PDR, Mongolia, Nepal, Sri Lanka, and Vietnam (but
the National Wealth Survey is available in the ROC for some selected years).

: IT capital is defined as a composite asset of IT hardware (computers and copying machines), communications equipment, and
computer software.
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5.3 Total Factor Productivity

Cross-country comparisons of TFP growth for the Asia24 economies and regions and the US are shown
in Figure 36 for the period 2010-2017, compared with the past two-decade averages in 1970-1990 and
1990-2010. Taking the US as the reference economy, with TFP growth of 0.4% on average per year in
2010-2017, 17 Asian economies achieved higher TFP growth than the US. The Asia24 experienced a
slowdown of TFP growth at 1.1% per year in 2010-2017, from 1.5% in 1990-2010. By country, there was
a considerable decline in TFP growth in China (2.5% from 4.0% over the same periods), India (1.3% from
2.0%), ROC (1.1% from 1.9%), and Korea (0.5% from 1.6%). In contrast, the TFP growth accelerated in
CLMYV from 0.2% in 1990-2010 to 0.8% in 2010-2017. The main driver was Vietnam, in which the
speed of TFP growth tripled from 0.6% to 1.8%.
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Figure 36 TFP Growth in the Long Run
—Average annual growth rate of total factor productivity in 2010-2017, 1990-2010, and 1970-1990

Source: APO Productivity Database 2019.

TFP growth in more recent periods are provided in Figure 37 and Table 18 (Appendix 10, p. 173) for the
Asia24 economies. In the most recent period 2015-2017, many Asian countries recovered TFP growth,
compared to those in the early 2010s. In the Asia24, the TFP growth doubled from 0.9% on average in
2010-2015 to 1.8% in 2015-2017. The recovery in South Asia from 0.7% to 2.1% over the same periods

26: In measuring TFP, income generated from domestic production should be separated into labor and capital compensations. The
national accounts readily provide the estimates of compensation of employees as a component of value added in many countries;
compensation for the self-employed is not separately estimated but is combined with returns to capital in mixed income, except
China, where labor remuneration in the national accounts includes labor income for the self-employed (Holz, 2006). The as-
sumption on wages for self-employed and contributing family workers is presented in Appendix 6. See Box 4 for sensitivity of
our assumptions to the TFP results.

27: In Databook, the country aggregations of capital and labor inputs are based on the estimates of PPP for capital and labor inputs,
respectively, which are the updates of the estimates developed in Nomura (2018). In most Asian countries, the PPP for output
underestimates the PPP for capital input, indicating the capital prices are higher than the output prices and overestimates the
PPP for labor inputs, indicating the labor prices are lower than the output prices. Note that, in Sections 5.3 and 5.4, Bhutan is
newly included in the country groups: the Asia24 and South Asia, in this edition.
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Figure 37 TFP Growth in the Recent Periods
—Average annual growth rate of total factor productivity in 2015-2017, 2010-2015, and 2005-2010

Source: APO Productivity Database 2019.

was outstanding. The main driver of the recent recovery of TFP growth in South Asia was India, in which
the speed of TFP growth more than tripled from 0.8% to 2.5%.

The long-term trends of TFP index in our entire observation period are compared for the Asia24 econo-
mies in Figure 38. There is a wide range in TFP growth in the long run. While the TFPs of China and
ROC more than tripled (3.9 times and 3.0 times, respectively) and those in Korea and Hong Kong more
than doubled (2.5 times and 2.4 times, respectively) in the past half a century, seven countries failed to

improve their TFP.

There is policy significance in identifying the drivers behind the rapid economic growth in the Asian
countries. If growth has been driven by capital accumulation more than assimilation of existing technolo-
gies from the advanced economies, the Asian model may prove to be too expensive for many less well-off
countries to emulate. According to our findings for the period 2010-2017 (Figures 39 and 40), it is true
that capital accumulation plays a much more significant role in the economic growth of most Asian coun-
tries than in the US, explaining 67% of economic growth achieved in the Asia24. Capital accumulation
appears to be a necessary step to economic growth, especially in the early and middle stages of develop-
ment. In Japan, Hong Kong, and ROC, however, TFP growth became the dominant driver in this period.

Figure 41 places our estimates among those of OECD (2019) for 17 other OECD countries to give read-
ers a wider perspective for the two periods 2000-2010 and 2010-2017. For harmonized comparison with
OECD’s TFP estimates, our estimates are measured excluding the impacts of land capital and labor qual-
ity changes, only in Figures 41 and 42.% Though growing at a more subdued pace, the contribution made
by TFP in the slower-growing, mature economies should not be underestimated. Figure 42 plots per
capita GDP levels in 2017 and the TFP contribution shares in the period 2010-2017, for the 24 Asian
countries (as dots) with comparison of OECD countries (as white circles). There are no significant
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Figure 38 TFP Index in the Long Run
—Index of total factor productivity in 1970-2017

Source: APO Productivity Database 2019.

2015

differences in the roles of TFP contribution to economic growth between the mature OECD economies

and the middle-income Asian countries.

28: The multi-factor productivity in the OECD Productivity Database (OECD, 2019), referred to as TFP in this report, defines total
input as the weighted average of the growth rates of total hours worked and capital services. Although our estimates are adjusted
to be comparable with them, there are two differences in assumptions. First, capital services of residential buildings are included
in our estimates of capital input in order to be consistent with output that includes the imputed cost of owner-occupied housing.
Second, the compensation of capital is defined in our estimates as the residual of the value added and the compensation of labor
(compensations for employees, self-employed persons, and contributing family workers), whereas the OECD defines it as the

imputed value of capital services based on the assumptions of an ex-ante rate of returns on

capital. Thus, although both apply the

same Tornqvist index, the weights to aggregate labor and capital can differ. Other than these, our methodology and assumptions
in measuring capital services are designed to be largely consistent with the OECD methodology, and the impact of the differ-

ences in assumptions on the volume estimates of capital services is judged to be limited.
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Figure 40 Contribution Shares of Economic Growth
—Average contribution shares of labor, capital, and TFP in 2010-2017

Source: APO Productivity Database 2019.
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Figure 42 Comparison of TFP Contribution Shares with OECD Countries
—Auverage contribution share of TFP in economic growth in 2010-2017

Sources: APO Productivity Database 2019 for the Asia24 economies and the US. OECD Stat (Dataset:
Multi-Factor Productivity) and OECD (2019) for OECD countries (except Japan, Korea, and the US).

Note: The impacts of labor quality changes are included in TFP and land stock is not included in capital
inputs. The ending year for Ireland is 2014 and the ending year for Portugal and Spain are 2016.

Tracking the size and growth of I'T capital has become a standard practice in productivity research, fol-
lowing attempts to establish the driving force behind productivity resurgence in developed economies.
'This started with the US in the 1990s. Unlike technological advancements in the past, which were largely
confined to manufacturing, I'T is a technology that can permeate the economy and bring about significant
production gains in, for example, wholesale and retail, banking and finance, and transportation and tele-
communications (service sectors that have traditionally struggled with slow productivity growth). Given
the share of the service sector in the economy (Table 21 in Appendix 10, p. 180), the potential and impli-
cations for economic development and productivity gains therefore could be immense. A frequent ques-
tion asked by policymakers and researchers is how best to capitalize on the productivity potential invited
by this I'T revolution. As with non-IT capital, it involves a process of accumulation and assimilation. I'T
capability becomes a factor which determines an economy’s long-term growth prospects.”

Japan has been leading Asian countries in terms of I'T capital contribution to economic growth. Japan’s
shift in capital allocation took off in earnest in the mid-1990s with the contribution of IT capital to
capital input growth rising from a low of 16% in 1993, to a height of over 40% in the late 1990s, as shown
in Figure 43. This was a period when Japan’s overall investment growth slowed significantly after the
economic collapse of the early 1990s. After years of excesses, Japan shifted away from non-IT to IT
capital as a profitable investment. In contrast, the US started its shift toward I'T capital much earlier than

29:'The 2008 SNA formally acknowledges the IT sector’s importance to the modern economy and has made it more identifiable and
separable in industry classification and asset type.
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Figure 43 IT Capital Contribution Shares in Japan and the US
—IT capital contribution shares in annual growth rate of capital input in 1970-2017

Source: APO Productivity Database 2019

any Asian economy and over a longer
period. Since 1981, IT capital has ac-
counted for over 25% of US capital input
growth, reaching a height of over 40% in
the late-1990s and the late-2000s.*

A similar allocation shift to I'T capital is
also found in the Asian Tigers (Figure
44).3 In the Asian Tigers, the contribu-
tion share of IT capital to total capital
input peaked at about 30% at the turn of
the millennium, from a share of 10% or
below before 1995. China was a late-
comer in terms of investing in I'T capital
with a surge in its contributions only
taking off around 2000 and peaking at
18% in the early 2000s. There has not
been as big a drive in I'T pickups in India
as in other Asian countries.
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Figure 44 IT Capital Contribution Share in the Asian
Tigers, China, and India

—IT capital contribution shares in annual growth rate of capital
inputin 1970-2017

Source: APO Productivity Database 2019.

30: In recent years, the slowdown in total capital growth has concentrated more on non-IT capital, resulting in spikes in the contri-

bution of I'T capital in Japan and the US.

31: The 2008 SNA formally acknowledges the I'T sector’s importance to the modern economy and has made it more identifiable and

separable in industry classification and asset type.
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5.4 Sources of Labor Productivity Growth

Although TFP more accurately measures how efficiently an economy utilizes its factor inputs, labor pro-
ductivity and its drivers are of interest because of the close link to GDP per capita. Within the same
growth accounting framework, average per-hour labor productivity growth at the aggregate level can be
broken down into effects of capital deepening (as measured by capital input per hour worked), which re-
flects the capital-labor substitution, labor quality changes (as measured by quality-adjusted labor input
per hour worked), and TFP. In other words, these factors are key in fostering labor productivity.

Capital deepening existed in 2015-2017 — albeit to various degrees — in almost all of the countries com-
pared (except Japan, Iran, and Mongolia), as presented in Figure 45. In the Asia24, the speeds of capital
deepening were stable at 6—7% per year in the 2000s. Experience of countries suggests that capital deep-
ening is an accompanying process of rapid economic development. The relatively early starters (Japan and
the Asian Tigers) underwent more rapid capital deepening than the other countries compared; and in the
earlier, rather than the latter, period. The reverse is true for the emerging Asian economies, where con-
certed efforts were made to increase capital intensity in the latter period. China, Myanmar, India, and

Vietnam moved up to occupy the top spots in 2015-2017.
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Figure 45 Capital Deepening
——Average annual growth rate of capital input per hour worked in 2015-2017, 2015-2010, and 2005-2010

Source: APO Productivity Database 2019.
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Figure 46 Capital Productivity Growth
—Average annual growth rate of constant-price GDP per capital input in 2015-2017, 2015-2010, and 2005-2010

Source: APO Productivity Database 2019.

While labor productivity steadily improved for all countries as shown in Figure 32 in Section 5.2 (p. 47),
the growth rate of capital productivity (as the other measure of partial productivity) remained negative for
many countries regardless of the observation periods, shown in Figure 46. Although rates of capital deep-
ening in China and India were outstanding, at 9.4% and 8.4% per year, on average in 2015-2017, their
capital productivity experienced the sharpest decline of 2.9% and 1.8% per year, respectively.

Labor productivity growth can be decomposed into contributions from capital deepening, labor quality,
and TFP growth. Capital deepening should raise labor productivity, all other things being equal. Accord-
ing to our findings for the period 2010-2017 (Figures 47 and 48), it remains the prime engine of labor
productivity growth, explaining 62% (59% for non-IT and 3% for IT capital) in the Asia24. The
contribution of improvement in labor quality is more moderate at 14% in the Asia24, than 24% of the
TFP contribution. However, the role of labor quality changes is more significant in emerging Asian coun-
tries. In the ASEAN with almost zero growth of regional TFP in 2010-2017, the contribution of labor
quality was the prime engine contributing 64% of the regional improvement in labor productivity. In
South Asia, the labor quality changes explain 26% of labor productivity improvement, which is larger than

the TFP’s contribution of 20%.
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5.5 Energy Productivity

In the Asia30, to produce 44% of the world output in 2016, 43% of world energy was consumed and 50%
of world CO2 was emitted (Figure 49), compared to 16%, 12%, and 10% in the EU28.This implies that
Asia has lower energy productivity (defined as a ratio of output per energy consumption) and higher
carbon intensity of energy at the aggregate level, compared to the EU28. It is vital to improve energy
productivity and carbon intensity in the growing economies of Asia in order to reduce CO2 emissions in
the world in the long run.

Energy Consumption CO2 Emission

Others

Others 21%
26%
/ EU28
\ 10%
EU15
10%
EU28
12%

Figure 49 Asia in World Energy Consumption and CO2 Emission
—Share of final energy consumption and CO2 emission in 2016

Sources: IEA, CO2 Emissions from Fuel Combustion 2018; IEA, Energy Balances of OECD Countries 2018; IEA,
Energy Balances of Non-OECD Countries 2018.

There is considerable diversity in energy
productivity among countries. Figure 50 Us=100

.. 2
compares energy productivity trends of

Japan, China, the Asia30, and the EU15 200
in 1970-2016, relative to the US. Al- 175
though Japan’s energy productivity level

is constantly higher in the whole periods .

of our observation, it is almost equivalent 1257

to the EU15 from the late 2000s. The 100
level of Chinese energy productivity was
only 25% of that of the US in 1970.
However, China succeeded to improve

75 —

50 4

energy productivity along with the eco- 25
nomic growth since the 1990s, closing 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
the gap to the US at 22% in 2016. 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

The energy productivity measure reflects Figure 50 Energy Productivity of Japan, China, and

not only the difference in energy efficien- the EU, Relative to the US

cies of industries and households, but Index of GDP .at cpnstant market prices, using 2011 PPP, per
energy consumption in 1970-2016

also the difference in industry and pro-

Sources: Official national accounts in each country, including author adjust-

ments; IEA, Energy Balances of OECD Countries 2018; IEA, Energy Balances of

the energy productivity at the aggregate Non-OECD Countries 2018.

duction structure of the economy. Thus,
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level is highly dependent on the development stage of the economy. Figure 51 placed countries on the two
partial productivity indicators of labor and energy, measured in 2016. Less-developed countries with
lower labor productivity (such as the Philippines, Sri Lanka, and Bangladesh) tend to have higher energy
productivity. One of the effective strategies to improve labor productivity in such countries is to expand
the manufacturing sector. This frequently follows the deterioration in energy productivity. As a next stage
of economic growth, well-developed countries will be able to pay more attention to improving energy
productivity by abolishing implicit or explicit subsidies on energy prices, especially in electricity prices,
and levying heavier taxes on energy consumptions. The C-shape dynamics found between labor and en-
ergy productivities corresponds to the so-called Environmental Kuznets curve, as an inversed U-shape
relationship between environmental quality (at the y-axis) and economic development (at the x-axis).

Figure 52 decomposes the sources of CO2 emission growth (from fuel combustion) in the Asian coun-
tries during 2000-2016, based on the so-called Kaya identity. The growth in CO2 emissions is decom-
posed to three components: changes in real GDP; carbon intensity of energy; and energy intensity of
GDP (the inverse of energy productivity). In many countries, the production expansion (real GDP
growth) is the most significant factor to explain the growth of CO2 emissions. With an exception of
Thailand, energy productivity has improved in many Asian countries in this period. However, these
improvements are not enough to offset an expansion of energy consumption (except in Hong Kong

and Japan).

On the other hand, in many Asian economies, the carbon intensity of energy has increased, mainly due to
an expansion of coal consumption. Japan achieved some improvement in energy efliciency in this period,
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Figure 51 Labor Productivity and Energy Productivity
——@Per-hour labor productivity level and energy productivity level in 2016

Sources: Official national accounts in each country, including author adjustments; IEA, Energy Balances of
OECD Countries 2018; IEA, Energy Balances of Non-OECD Countries 2018; APO Productivity Database 2019.
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Figure 52 Sources of CO2 Emission Growth

——Average annual growth rate of CO2 emission in 2000-2016

Sources: Official national accounts in each country, including author adjustments; IEA, Energy Balances of OECD Countries 2018;

IEA, Energy Balances of Non-OECD Countries 2018; IEA, CO2 Emissions from Fuel Combustion 2018.

but the carbon intensity of energy had to be increased due to a very low operation rate of nuclear power
plants after the Fukushima Daiichi nuclear disaster in March 2011.% Singapore realized a significant
improvement in carbon intensity of energy by the shift from oil to LNG in electricity power generation.*
'This helped to offset the increases in CO2 emission accompanied by strong economic growth, regardless
of very minor improvement in energy productivity. In this period, a decoupling in the growth of GDP and
CO2 emission is apparent in a few developed countries, especially in the EU. However, this may be due
mainly to the shift in energy-consuming production to the Asian countries, in which more energy was
required, and more CO2 was emitted to produce the same output. For sustainable growth of the world
economy, improvements in energy productivity and carbon intensity of energy are recognized as one of

the important policy targets in Asia.

32: According to the FEPC (The Federation of Electric Power Companies of Japan), the rate of utilized capacity of nuclear power
plants was 67% in the fiscal year 2010 (the share of nuclear in power generation was 29%), but after the disaster, 24% in 2011, 3.9%
in 2012, 2.3% in 2013, 0.0% in 2014.

33: In Singapore, the share of natural gas in electricity power generation reached to 95% in 2014 from 19% in 2000, compared to the
decrease in the share of oil in power generation from 80% in 2000 to 0.7% in 2014 (IEA, Energy Balances of Non-OECD Coun-

tries 2018).
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Box3 Revisions on TFP Estimates

The TFP estimates in this edition are not directly comparable with those measured in the past Databook series,
since our improvements in measuring capital and labor inputs are included in this edition. The first improve-
ment is a consideration of land as a factor of production, based on the land database which has been developed
at KEO since 2017 covering the Asia24 economies (see Appendix 4). The second improvement is a consider-
ation of labor quality changes, which are measured based on the Asia QALI Database developed at KEO (see
Appendix 6). The impact of labor quality changes has been included in TFP growth in the past editions of
Databook, although it is separately measured in this edition.

Figure B3 presents the sources of the difference in the estimates of TFP growth between in Productivity Da-
tabase 2018 and in 2019 for the period 2010-2016. Data shows the estimated growth rates of labor quality and
hours worked. An inclusion of land as capital revised the TFP growth upwardly. Since the internal rate of re-
turn is endogenously solved with a consideration of land with produced assets as discussed in Appendix 5, the
impact on the estimate of aggregate capital service input is not simple. However, in many countries, the inclu-
sion of land revised the growth of aggregate capital input downwardly in this observation period.
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Figure B3 Revisions on TFP Estimates
——Average annual growth rate of total factor productivity in 2010-2016

Sources: APO Productivity Database 2018 and 2019.

In contrast, a consideration of labor quality changes revised the TFP growth downwardly in many countries in
this period, since the quality improvement in aggregate labor input is significant (e.g., a decrease in the share
of low-skilled workers in total employment). The other factor “annual revision” includes the revisions in the
official national accounts and our improvement on the measures of capital and labor inputs. The annual revi-
sions in Database 2019 also have a considerable impact in some countries.
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Box4 Sensitivity of TFP Estimates

TFP computations, based on the growth accounting framework, depends on data that is sometimes difficult to
observe. One difficulty is calculating the compensation for the self-employed and unpaid family workers. Ap-
pendix 6 presents the assumption on measuring the labor compensation for total employment. The future re-
view on this assumption affects TFP estimates directly through the revision of factor income shares and indi-
rectly through the estimates of the ex-post rate of return and thus the aggregate measure of capital services.
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Figure B4.1 Labor Income Share for Employees in 2017

Sources: Official national accounts in each country, including author adjustments; Asia QALI Database 2019.

The right panel of Figure B4.1 presents the labor income share (the ratio of compensation of employees to the
basic-price GDP) based on the official national accounts (including author adjustments in basic-price GDP
for some countries) in the Asia24 economies and the US in 2017. The left panel of the figure illustrates the
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Figure B4.2 Sensitivity of TFP Estimates by the Change of Labor Share
—Average annual growth rates of total factor productivity in 2010-2017

Source: APO Productivity Database 2019.
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> continued from previous page

employee share to total employment. There is a significant divergence in labor income share for employees
among the Asian countries. This does not necessarily reflect differences in the number of employees in total
employment. Although Malaysia and the Philippines have a high employee share of 76% and 66%, the labor
income share is only 36% and 39% in 2017, respectively.

Figure B4.2 illustrates the sensitivity of TFP estimates by changing the factor income share during the period
from 2010 to 2017. In general, the growth rate of capital input is higher than that of labor input, therefore the
higher income shares of labor results in higher estimates of TFP growth. In other words, labor productivity
(Figure 32 in Section 5.2, p. 47) is improved much faster over a given period than capital productivity (Figure
46 in Section 5.4, p. 59), the growth of which tends to be frequently negative. The TFP estimate reflects the
improvement of labor productivity more when the labor share increases. In Malaysia, with TFP growth of 0.2%
on average during the period 2010-2017, the true estimate could be 0.5% if the current labor share were un-
derestimated by 10%.
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Highlights

o While Asian countries are diversifying away from agriculture, the sector still dominates em-
ployment, accounting for 32% of total employment in 2017 in the Asia24, down from 62% in
1980. Its share in total value added decreased more moderately, from 17% to 9% over the same
period. Shifting out of agriculture into more efficient sectors will boost economy-wide produc-
tivity (Figure 60 and Table 21).

e Manufacturing is a significant sector, accounting for over 20% of total value added in seven
Asian countries in 2017 (Table 21). It is particularly prominent at 29% in China, where 3.1%
of TFP growth was measured in 20152017 (Figure 37). Manufacturing is dominated by ma-
chinery and equipment in most Asian economies, while Bangladesh and Cambodia concen-
trate on light manufacturing, such as textiles and the food industry (Figures 55 and 67).

@ In labor productivity growth by region, contribution of manufacturing sector is significant at
34% in East Asia in 2010-2017, but still moderate in CLMYV at 16% and South Asia at 11%
(Figure 69). In South Asia, 62% of the labor productivity growth is explained by improvement
in the service sector, compared to 29% in East Asia and 31% in CLMV.

Industry decomposition gives insight into the source of a country’s economic dynamics which, in turn,
determines its overall performance and characteristics, its strengths, and its vulnerabilities. On one hand,
a broad industry base reflects diversification and sophistication in the economy, and in turn is more re-
sourceful in weathering economic shocks. On the other hand, reliance on a narrow industry base leaves
an economy more vulnerable to shocks and more susceptible to volatility. The different composition of
economic activities among countries is also one of the main sources of the huge gap in average labor
productivity at the aggregate level. By analyzing the industry structure of the Asian economies, one
can clearly trace the path of economic development and identify countries’ respective stages based on
their characteristics.**

6.1 Output and Employment

Table 1 in Section 3.2 (p. 26) introduced a country grouping according to stages of development from the
point of the view of the long run economic growth from 1970 (as measured by per capita GDP relative to
the US). Table 2 regroups countries based on the same set of criteria as in Table 1, but applies it to 2017
income levels and focuses on more recent catch up to the US from 2010.

Countries at the lower rungs of the development ladder tend to have a greater agriculture sector as a share
of value added.* Figure 53 shows the industry composition of the Asian economies and regions in 2017,%
and indicates a broad, negative correlation between the share of the agriculture sector and the relative per

34: Constructing the industry origins of labor productivity growth requires confronting a large volume of data from different sources.
Issues of data inconsistency arising from fragmentation of national statistical frameworks can present enormous hurdles to
researchers in this field. The industry data in this chapter is mainly based on official national accounts. Where back data is not
available, series are spliced together using different benchmarks and growth rates. Data inconsistencies in terms of concepts, cov-
erage, and data sources have not been fully treated although levels of breakdown are deliberately chosen to minimize the poten-
tial impact of these data inconsistencies. In this sense, the industry data in the APO Productivity Database should be treated as
a work in progress and it is difficult to advise on data uncertainty. Readers should bear these caveats in mind in interpreting the
results.

67

©2019 Asian Productivity Organization

!_H_H_\EI_H_H_H_H_\



©2019 Asian Productivity Organization

n Industry Perspective

Table 2 Country Groups Based on the Current Economic Level and the Pace of Catching Up
——Level and average annual growth rate of per capita GDP at constant market prices, using 2011 PPP

Average annual rate of catch-up to the US during 2010-2017

(<)) (C5) ((e)] (e} (C2) (a4}
<-1% -1%<-<0% | 0% <-<1% | 1% <-<2% | 2% <-<3% 3% <

Brunei,

Kuwait, Hong Kong SR,
UAE
Qatar
Australia,
Bahrain,
Oman g5, Japan, HeC
Saudi Arabia
EU28 Korea Malaysia Turkey
China,
Iran Thailand Indonesia Mongolia,
Sri Lanka
Bhutan,
I India,
Fiji Philippines Lao PDR,
Vietnam
. Bangladesh,
Pakistan Myanmar Nepal Cambodia

Sources: Official national accounts in each country, including author adjustments.
Note: The annual catch-up rates in column are based on the estimates in 2010-2017.

capita GDP against the US.* The changes in the industry shares of value added are presented in Table 21
in Appendix 10 (p. 180).

To foster productivity in less-developed countries, it is important to adopt existing technologies from the
advanced economies. In this view of assimilation, manufacturing is a key sector in driving countries to
make a leap in economic development. It accounts for 20% more of total value added in seven of the Asian
countries compared in Figure 53. Figure 54 compares our estimates of TFP growth during 2010-2017
and the shares of manufacturing in 2017. A positive correlation between them, which was observed in the
past decades, is less clear in the 2010s. Regardless of larger share of manufacturing, TFP growth is stag-
nated in Korea and Thailand.

Figure 55 shows the breakdown of the manufacturing sector, comprising nine sub-industries, for 17 se-
lected Asian countries and the US in 2017.% Countries are sorted based on the size of the share of machinery

35: In Chapter 5, GDP is adjusted to be valued at basic prices (if the official estimates at basic prices are not available, they are our
estimates). However, the definition of GDP by industry differs among countries in this chapter due to data availability. GDP is
valued at factor cost for Fiji and Pakistan; at basic prices for Bangladesh, Cambodia, Hong Kong, India, Korea, the Lao PDR,
Mongolia, Nepal, Singapore and Vietnam; at producers’ prices for Iran, the ROC and the Philippines; and at market prices for
Indonesia, Japan, Malaysia, Sri Lanka, and Thailand.

36: The nine industries are 1—agriculture; 2-mining; 3-manufacturing; 4—electricity, gas, and water supply; S—construction; 6~whole-
sale and retail trade, hotels, and restaurants; 7—transport, storage, and communications; 8—finance, real estate, and business activities;
and 9-community, social, and personal services. Cambodia, Iran, and Nepal use the International Standard Industry Classification
of All Economic Activities (ISIC) Rev.3. Other Asian economies already have switched to the ISIC Rev.4. See the Online Appen-
dix for the concordances between the industry classification used in the Databook and the ISIC Rev.3 and Rev.4, respectively.

37: The regional averages as industry share of value added are based on a country’s industry GDP, using the PPPs for GDP for the
whole economy without consideration of the differences in relative prices of industry GDP among countries.

38: Manufacturing consists of nine sub-industries: 3.1-food products, beverages, and tobacco products; 3.2—textiles, wearing apparel,
and leather products; 3.3-wood and wood products; 3.4—paper, paper products, printing, and publishing; 3.5—coke, refined petro-
leum products, chemicals, rubber, and plastic products; 3.6—other non-metallic mineral products; 3.7-basic metals; 3.8—machin-
ery and equipment; and 3.9-other manufacturing. See Appendix 11 for the concordance with ISIC, Revisions 3 and 4.
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Figure 53 Industry Shares of Value Added
—Shares of industry GDP in aggregate GDP at current prices in 2017

Sources: Official national accounts in each country, including author adjustments.

and equipment in manufacturing GDP. The dominance of machinery and equipment in Asian manufac-
turing is apparent. At the other end are countries dominated by light manufacturing; e.g., the food prod-

ucts, beverages, and tobacco products sector.

Figure 56 shows how the share of the agriculture industry in total value added dropped over time in the
Asian economies with per capita GDP lower than 40% of the US level in 2017. This could reflect the
actual decline in agricultural output and/or the relatively rapid expansion in other sectors. Despite the
broad spread, the downward trend is unmistakable. The share of the agriculture sector displays a long-term
declining trend in all countries, albeit at different paces and at different starting times.

Despite the relative decline of agriculture’s share in total value added, employment in the sector for Asia

still accounted for 32% of total employment in 2017. Figure 57 shows industry shares in total employ-
ment by country and region and ranks them by size of employment in the agriculture sector.

69

I_II_II_IEI_II_II_II_II_l

©2019 Asian Productivity Organization



©2019 Asian Productivity Organization

H Industry Perspective

: Pakistan

: Mongolia

00 . : : : i i i
0 5 10 15 20 25 30 35%
Manufacturing share, 2017

Figure 54 Manufacturing GDP Share and TFP Growth
——GDP share of manufacturing in 2017 and average annual TFP growth rate in
2010-2017

Sources: Official national accounts in each country, including author adjustments; APO Produc-
tivity Database 2019.
Note: Countries with negative TFP growth are excluded.
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Figure 55 Industry Shares of Value Added in Manufacturing
—Shares of sub-industry GDP in aggregate GDP at current prices in 2017

Sources: Official national accounts in each country, including author adjustments.
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Figure 56 Trend of Value-added Share in Agriculture
—Share of agriculture sector GDP in aggregate GDP at current prices in 1970-2017

Sources: Population census and labor force survey in each country, including author adjustments.
Note: Countries are grouped according to the levels of per capita income in 2017, relative to the US, defined in Table 2 (p. 68).

Figure 58 traces the historical trajectory of Japan’s employment share of agriculture for the period 1885—
2017 and the countries’ levels in 2017, mapped against Japan’s experience (as circles). Large shares of ag-
riculture employment — over 30% in 9 countries — correspond to Japan’s level at the end of the 1950s and
the onset of high economic growth. This may indicate room for improving labor productivity and per
capita income, if more productive industries are developed and jobs are created.

The trend of employment share over time (Figure 59) suggests that the relative decline in the share of
agriculture in total value added has been accompanied by a downward trend in its share in total employ-
ment.* This trend is unmistakable in most of the countries plotted in Figure 59.% Between 1970 and
2017, the employment share in agriculture dropped from 81% to 26% in China and from 77% to 32%
in Thailand.

Comparisons of the value-added and employment shares reveal some interesting facts. Agriculture is the
only industry sector that consistently has a disproportionately higher employment share than justified by
its share in value added across all economies in Asia, except Fiji. This suggests that agriculture is still
highly labor-intensive and/or there may be a high level of underemployment in the sector, both of which
imply that the labor productivity level is low compared to other industry sectors.*! Thus, countries with a
sizeable agriculture sector often have low per capita GDP. In these cases, shifting out of agriculture will

39: Nepal’s employment-by-industry figures are constructed by interpolating benchmark data taken from its labor force survey as
well as its population census. Figure 59 indicates that its share of agriculture has increased since 2001. This reflects the employ-
ment share of agriculture at 61% in the population census of 2001 and its share of 70% in the labor force survey of 2008.

40: However, the decline in a share does not always reflect an actual fall in employment for the agriculture sector; rather, it could
reflect total employment rising faster than employment in agriculture. Countries that have been experiencing a consistent fall
in actual employment in the agriculture sector are, for example, the ROC, Hong Kong, Japan, and Korea, whereas in Cambodia,
India, Iran, Nepal, and Pakistan, actual employment has been rising. Other countries such as Thailand, Indonesia, Singapore, Ma-
laysia, and Vietnam have no established trend in employment growth. China, however, has seen actual employment in agriculture
falling since the turn of the millennium.

41: Gollin, Parente, and Rogerson (2004) and Caselli (2005) demonstrate the negative correlation between employment share of ag-
riculture and GDP per worker. They show that the agriculture sector was relatively large in less well-off countries and agricultural
labor productivity was lower than that in other sectors.
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Figure 57 Industry Shares of Employment
—Shares of number of employment by industry in 2017

Sources: Population census and labor force survey in each country, including author adjustments

help boost economy-wide labor productivity. The US is an exception, where its agricultural value-added
share and employment share are similar at 1%, as shown in Figure 60; suggesting that labor productivity
in this sector is higher than that experienced in Asian countries.* The reverse is true for the sector of fi-
nance, real estate, and business activities, which often generate a much greater value-added share than
suggested by its employment share. In 2017, the sector accounted for 33% of total value added generated
by 21% of employment in the US, and 15% and 2% in the Asia24, respectively (see Figures 53 and 57).

When the number of underemployed workers (known as labor surplus) in each country is estimated based
on the simple assumption that the employment share would be equivalent to the value-added share of

42: Jorgenson, Nomura, and Samuels (2016) indicates agriculture sector is one of the industries, which realized a high TFP growth
constantly in the US (1.0% on average per year in 1970-2012), compared to its stagnation in Japan’s agriculture (<0.1%), reflect-
ing differences in the scale of individual production units, as well as massive public investments (including research and develop-
ment) in new agricultural technology in the US.
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Figure 58 Historical Employment Share of Agriculture in Japan and
Current Level of Asia

—Shares of number of employment in agriculture for Japan in 1885-2017 and for Asian
countries in 2017

Sources: Population census and labor force survey in each country, including author adjustments. The
sources of historical data of Japan are Ohkawa, Takamatsu, and Yamamoto (1974) during 1885-1954 and
population censuses since 1920.
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Figure 59 Trends of Employment Share in Agriculture
—Share of number of employment in agriculture in 1970-2017

Sources: Population census and labor force survey in each country, including author adjustments.
Note: Countries are grouped according to the levels of per capita income in 2017, relative to the US, defined in Table 2 (p. 68).
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Figure 60 Value Added and Employment Shares of Agriculture
—Shares of industry GDP in aggregate GDP at current prices and employment in 2017

Sources: Official national accounts, population census and labor force survey in each country, including author adjustments.

agriculture in the status of zero labor surplus,® the number of labor surplus reaches 376 million persons
for the Asia24 in 2017. Figure 61 presents the country contributions and regional totals (right chart) of
the estimated labor surplus.

It is the manufacturing sector that largely absorbs workers who have been displaced from the agriculture
sector, especially in the initial stages of economic development. Figure 62 traces the trajectory of growth
rates of GDP and employment in combination with manufacturing for Asian countries and the US over

Millions of persons Number of labor surplus (total=376 million) % Millions of persons
1601 — : : — : 50 : 400
147.0 O Labor surplus ratio to total employment (center axis) 376 Number of labor surplus

B L by region (right axis)
P EEE ) - ) } 45 y region (fig Laso
o 40
1204 300
35
1008 : : : : Lo . . 1250
80 .9 5 : : : L2s . 1200
N © - 20
6041 . - 142 F150
o o © o o H1s
40 - ~100
=10
20 85 165 o 54
7 i 11779377 17 07 04 Ls 34 . 50
0.1 00 oo 00
. 65 48 47 15 O 45 14 4 O O 02 0 0 ()Uéb O&O 0
5 0 5 ® < U 4 31 =z T 5§ 0 L 0O X D @ v I @ T > > v m > B N
8338323253388 888582%58¢2+< 2388 zz¢8
¥ 85 Q2 23 S 23 3 S3%g 8 3 28 s @ 3 RE S 2z 2=
2833523% 3 378 S8 >822 z & &
¥ g 3 2 S 5 5 3 2

Figure 61 Labor Surplus
——Number and ratio of labor surplus in 2017

Sources: Our estimates.

43: In this calculation the mining sector is excluded in the totals in both of employment and value added.
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the past four decades. Each dot represents the average annual growth rate in the 1970s,1980s, 1990s, and
2000s. The growth rate in the 2010s (2010-2017) is illustrated by an arrow. If manufacturing GDP and
employment grow at the same rate, a dot will be on a 45-degree line through the origin running from the
lower left to upper right quadrants. In Japan, despite positive gains in manufacturing GDP, the overall

growth in manufacturing employment was negative — except during the 1980s.

In Korea and the ROC, expansions of manufacturing output could allow for increases of employment in
the 1970s and the 1980s (Figure 62.1). However, since the 1990s manufacturing has not been an absorp-
tion sector of employment, regardless of the sound expansion of production in this sector. The experi-
ences of Singapore, Indonesia, and Thailand are closer to the 45-degree line through the origin, which
implies well-balanced growth of output and employment in the manufacturing sector. The job creation
role of manufacturing has remained in these countries, but it is diminishing rapidly (Figure 62.3).
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Figure 62 Job Creation in Manufacturing
——Average annual growth rates of constant-price GDP and number of employment in 1970-2017
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Figure 62.4: CLMV and Other Asian

Sources: Population census and labor force survey and official national accounts in each country, including author adjustments.
Note: Each dot represents the average annual growth rate in manufacturing (mnf) in the 1970s, 1980s, 1990s, and 2000s. The arrows indicate

the rate in the 2010s (2010-2017).
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Figure 63 Industry Origins of Economic Growth
—Industry decomposition of average annual growth rate of constant-price GDP in 2010-2017
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Industry origins of economic growth by country and region for the period 2010-2017 are shown in Figure
63. China and India have been the two main drivers among the Asian economies, accounting for 50% and
22% during 2015-2017, respectively, as shown in Figure 7 in Section 3.1 (p. 23). However, looking at the
industry composition, the origins of economic growth in China and India are quite different. China’s
economic growth has been fueled by industry sector expansion; whereas India’s economic growth has been
led by service sector expansion. This also indicates that the nature of growth in China may have started

shifting more toward services in recent years.
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nomic growth in all Asian countries (Figure aggregate GDP by region in 2010-2017

. .
66)‘ The story behind India’s recent grOWth has Sources: Official national accounts in each country, including author

been one of services. Modern information and adjustments.

communication technology have allowed India

to take an unusual path in its economic devel-

opment, bypassing a stage when manufacturing steers growth. Within the service sector, contribution is
quite evenly spread among the sub-sectors, more recently the iron/steel and motor vehicle sectors have
been intensively developed. For further improvement in per capita GDP and to capitalize on the demo-
graphic dividend (see Box 1), expansion of labor-intensive manufacturing may be required in India for
greater job creation.

Economic growth in the Asian Tigers was also dominated by the service sector, albeit more so in Hong
Kong and Singapore than in the ROC and Korea, where manufacturing remained a significant force. The
service sector accounted for 52% of growth in the ROC for the period 2010-2017, 56% in Korea, 82% in
Singapore, and 91% in Hong Kong, counterbalancing zero contribution by manufacturing (Figures 65

and 66).

44: Asian averages are calculated using the Tornqvist index to aggregate the growth rates of industry GDP of each country based on
the two-period average of each country’s shares of industry GDP to the gross regional products as weights.

45: The Tornqvist quantity index is adopted for calculating the growth of real GDP. Using this index, the growth of real GDP into
the products of contributions by industries can be decomposed:

In(GDPY/GDP"") =3 (1/2) (s/+s ")in(Q7Q")
Real GDP growth Contribution of an industry j

where Q is real GDP of an industry j in period # and s is the nominal GDP

share of an industry / in period 7
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Figure 65 Contribution of Manufacturing to Economic Growth
——Average annual contributions and contribution shares in 2010-2017

Sources: Official national accounts in each country, including author adjustments.

For some Asian countries, agriculture is still the principal sector. The five countries in which the agricul-
ture sector has the largest share in total value added are Nepal, Cambodia, Pakistan, the Lao PDR, and
Bhutan, as shown in Figure 53. For the period 2010-2017, agriculture in Nepal had the highest contribu-
tion to economic growth among all Asian countries, accounting for 21% of growth (Figure 63). Figure 67
illustrates the sub-industry origins of average annual growth of manufacturing GDP for selected Asian
countries in 2010-2017.* Manufacturing in Asia has been dominated by 3-8 (machinery and equip-
ment), but the expansion of 3-2 (textiles, wearing apparel, and leather products) has a significant impact

in Bangladesh and Cambodia.

46: The Tornqvist quantity index is adopted for calculating the growth of real GDP of manufacturing. Using this index, the growth
of real GDP of manufacturing into the products of contributions by sub-industries of manufacturing can be decomposed:

In(GDP"/GDP"") =3,(1/2) (s/+s")In(Q/ Q")

Real GDP growth of manufacturing ~ Contribution of a sub-industry ;

nominal GDP share of a sub-industry ; in period z.
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Figure 66 Contribution of Service Sector to Economic Growth
—Average annual contributions and contribution shares in 2010-2017

Sources: Official national accounts in each country, including author adjustments.

6.3 Labor Productivity by Industry

'This section analyzes the industry sources of labor productivity growth in Asia.*’ Figure 68 shows the
industry origins of average labor productivity growth per year in 2010-2017.% Positive labor productivity
growth was achieved across all sectors for the Asia24. If one focuses on the regional economy, the findings
highlight the fact that service industries no longer hamper an economy’s productivity performance but are
as capable as manufacturing in achieving productivity growth. In fact, there are no significant differences
between manufacturing and non-manufacturing sectors in the Asia24; i.e., manufacturing (at 4.5% on

47:'The data presented in this chapter is subject to greater uncertainty than those in previous chapters and the quality across coun-
tries is also more varied. Employment data of the less developed countries often lacks frequency as well as industry details. Nei-
ther does the industry classification of employment data necessarily correspond to those of industry output data. Consequently,
the quality of labor productivity estimates at the industry level is compromised. Furthermore, estimates of the manufacturing
sector should be of better quality than those of the service sector as many countries have occasional manufacturing censuses, but
do not have a similar census covering the service sector.
Not all Asian countries are included, as employment by industry sector is not available for some countries. Labor productiv-
ity growth in Table 22 is defined simply as per-worker GDP at constant prices by industry (v)). The industry decomposition of
labor productivity growth for the whole economy (v) in Figure 68 (industry contribution in Table 22) is based on the equation
v = ¥ W where the weight is the two-period average of value-added shares. In this decomposition, the number of workers as a
denominator of labor productivity (v;) is adjusted, weighting the reciprocal of the ratio of real per-worker GDP by industry to
its industry average. Thus, the industry contribution (@) is emphasized more in industries in which the per-worker GDP is
higher than the industry average, in comparison with the impact (@;v;) of using the non-adjusted measure of labor productivity.

48:
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Figure 67 Industry Origins of Output Growth in Manufacturing
—Sub-industry contributions in average annual growth rate of constant-price
manufacturing GDP in 2010-2017

Sources: Official national accounts in each country, including author adjustments.

average per year), agriculture (5.5%), construction (4.8%), electricity (4.5%), and transport, storage, and
communications (3.4%), as provided in Table 22 in Appendix 10 (p. 181).

The manufacturing sector has been a major driving force behind productivity growth in most Asian coun-
tries, as shown in Figure 69. Contributions from manufacturing were 79% in Japan, 69% in the ROC, and
55% in Korea in 2010-2017. In CLMV and South Asia, the contribution of manufacturing in their im-

provement in regional labor productivity is still moderate at 16% and 11%, respectively in the same period.

Traditionally, it has been difficult for the service sector to realize productivity growth, but modern ad-
vancements in information and communication technology have changed this. Many IT-intensive users
are in this sector, which is capable of capturing the productivity benefits arising from IT utilization. The
growing importance of these services is observed when explaining the productivity growth in Western
economies of recent decades. In Asia, the contribution from services matches that of manufacturing.
Among the four industries in the service sector, three are potentially IT-employing industries: wholesale
and retail trade, hotels, and restaurants; transport, storage, and communications; and finance, real estate,
and business activities.
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Figure 68 Industry Origins of Labor Productivity Growth
——Average annual growth rate of constant-price GDP per worker and industry contributions in 2010-2017

Source: APO Productivity Database 2019.
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Figure 69 Contribution of Manufacturing to Labor Productivity Growth
——Average contribution of manufacturing in growth of constant-price GDP per worker in 2010-2017

Source: APO Productivity Database 2019.

Figure 70 presents the contribution of services in labor productivity growth by country in 2010-2017.
Services were contributing at least one-third or more to labor productivity growth in most Asian coun-
tries. By region, contribution of services in labor productivity improvement is significant at 62% in South
Asia, compared to 29% in East Asia and 31% in CLMV. The contribution was predominant in Nepal,
Hong Kong, Pakistan, and Fiji.

82



6.3 Labor Productivity by Industry

-2%
1

-0.1
-0.1

Contribution

India
South Asia
SriLanka
Bangladesh
China
Nepal
Lao PDR
Thailand
Asia24
Philippines
Mongolia
Asia30
Hong Kong
Vietnam
APO20
Pakistan
East Asia
ASEAN
Singapore
ASEAN6
Fiji
CLmv
Turkey
Indonesia
Malaysia
ROC
Australia
us
Iran
Myanmar
Korea
Bhutan
Cambodia
Japan

-20

531

Contribution share to
aggrergate labor productivity

Figure 70 Contribution of Service Sector to Labor Productivity Growth

——Average contribution of service sector in growth of constant-price GDP per worker in 2010-2017

Source: APO Productivity Database 2019.
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Box5 Premature Deindustrialization

Deindustrialization, or the shrinkage of the manufacturing sector, has been a major concern in advanced
economies for reasons, Rodrik (2016) calls “premature deindustrialization.” He claims that many developing
economies in recent periods are starting to have a declining share of the manufacturing sector without experi-
encing full industrialization. Premature deindustrialization may harm developing economies during its eco-
nomic development because the manufacturing is a dynamic sector typically at the center of sustained economic
growth and technological progress (Figure 54). The sector also has created massive jobs for relatively poor
people (Figure 62). Additionally, it generates flows of labor from rural to urban, and from informal to formal
sectors, as well as nurturing human capital. Early servicification of the economy without a mature manufactur-
ing sector may jeopardize a smooth transition from developing to developed economies.

Rodrik points out that premature deindustrialization is serious particularly in Latin America and Sub-Saharan
Africa. How about in Asia? Figure B5.1 plots GDP shares of the manufacturing sector in Asian econo-
mies, placing the peak of each country’s inverse U shape at the center. A typical image of the up and down is
drawn by the US and Japan with peaks above 30% in 1946 and 1970 respectively. The peaks in manufactur-
ing GDP are faster than those in manufacturing employment shares, which are 1970 in the US and 1976
in Japan. China, the ROC, and Korea also reach their peaks above 30% in 1978, 1986, and 2011, respectively,
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Figure B5.1 Country Peaks in Manufacturing GDP Share
——GDP share of manufacturing in 1970-2017

Sources: Official national accounts in each country, including author adjustments; APO Productivity Database 2019.
Note: The lines present the trends based on the three-year moving averages.
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> continued from previous page

and remain high. Malaysia, Singapore, and Thailand show a similar pattern with the peaks in 2000, 2004, and
2010, respectively.

'The Philippines somehow reached its peak in 1973 and recently holds around 20%. Indonesia is also just above
20%. Although these are respectable figures, some more room for industrialization may be suggested. How-
ever, Cambodia, Bangladesh, India, Pakistan, and Vietnam are struggling somewhere below 20%. Obviously,
these countries are not fully industrialized yet, needing further effort to promote the sector.

On the other hand, the recent IMF (2019, Chapter 3) suggests that service sectors can potentially drive
economy-wide productivity growth, and that the decline in manufacturing jobs has contributed little to the rise
in labor income inequality in advanced economies. Figure B5.2 indicates that less and middle-income Asian
countries with low and stagnated share of manufacturing GDP seem to have succeeded to improving their per
capita income level. However, it is quite uncertain if these countries could continue to grow by skipping the
intermediate stage of mature industrialization.
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Figure B5.2 Manufacturing GDP Share and Per Capita GDP
—Five-year moving averages of shares of manufacturing GDP and per capita GDP in 1970-2017

Sources: Official national accounts in each country, including author adjustments; APO Productivity Database 2019.
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Highlights

@ Real GDP could systematically underestimate (or overestimate) growth in real income if terms
of trade improve (or deteriorate) in some resource-rich countries, where trading gain has made
it possible to sustain a rise in purchasing power with little real GDP growth in countries
(Figure 73 and Table 23). The positive trading gain effects which oil-rich countries experienced
in the 2000s were negative in 2010-2017: e.g., —3.8 percentage points in Kuwait and —2.0 percent-
age points in Saudi Arabia. In contrast, the trading gain effects in Korea and the ROC turned
positive to 0.4 and 0.2 percentage points per year in 2010-2017, respectively (Figure 72).

@ Net primary income from abroad as a percentage of GDP has risen strongly in the Philippines,
from 1.5% in 1990 to 32.7% in 2017. In Bangladesh, it increased from 1.9% to its peak of 8.5%
in 2012 (Figure 71).

o Five resource-rich countries have been enjoying a trading gain over 1.0% per annum in 2000—
2017. Among them, only Myanmar managed to achieve a growth in labor productivity. In
contrast, export-oriented, high-productivity Asian countries have been facing a deteriorating
trading gain position as a price of their own success (Figure 74).

The constant-price GDP captures real production, not real income. An improvement in the terms of
trade, which is defined as the relative price of a country’s exports to imports, explicitly raises real income
and, in turn, welfare (see Diewert and Morrison, 1986 and Kohli, 2004). In many ways, a favorable change
in the terms of trade is synonymous with technological progress, making it possible to get more for less.
'That is, for a given trade balance position, a country can either import more for what it exports, or export
less for what it imports.

7.1 Real Income and Terms of Trade

By focusing on production, the real GDP concept does not capture the beneficial effect of the improvement
in the terms of trade. In contrast, real income focuses on an economy’s consumption possibilities, and in
turn captures the impact of a change in the relative price of exports to imports. Real income growth
attributed to changes in the terms of trade can be significant when there are large fluctuations in import
and export prices and the economy is highly exposed to international trade, as is the case with many Asian
economies shown in Figure 27 in Section 4.2 (p. 40).

The distinction between real income and real GDP lies in the differences between the corresponding
deflators. Real GDP is calculated from a GDP deflator aggregating prices of household consumption,
government consumption, investment, exports, and imports,* while real income is calculated from the
prices of domestic expenditure, consisting of household consumption, government consumption, and
investment. Therefore, real income can be understood as the amount of domestic expenditure that can be
purchased with the current income flow.®® As such, real income captures the purchasing power of the
income flow. Furthermore, the Databook adopts the concept of gross national income (GNI) instead of
GDP in its estimation of real income, to consider net income transfer from abroad. Applying the method

49:'The weight for import price changes is negative. Thus, if import prices decrease, this tends to raise the GDP deflator.
50: This definition of real income is the same as in Kohli (2004 and 2006). An alternative definition is nominal GDP deflated by the

price of household consumption.
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7.1 Real Income and Terms of Trade

proposed by Diewert and Morrison (1986), the annual growth rate of real income can be fully attributed
to three components: annual growth rate of real GDP; real income growth attributed to changes in
prices of exports and imports (referred to as the trading gain);”! and the effect of net income transfer.*?

Figure 71 plots the time series of
net primary income from abroad
as a percentage of GDP for some
selected countries. The role of net
primary income from abroad has
been shifting from negative to
positive in Hong Kong, with the
transition taking place in the mid-
1990s leading up to the handover
of Hong Kong from British rule to
China in 1997. Since then, net
primary income from abroad has

been positive. Net primary income

from abroad has risen strongly in 1970 1975 1980 1985 1990 1995

the Philippines. It rose from 1.5%

Bangladesh —— ROC —— Hong Kong

.. = Japan —— Philippines —— Singapore

2000 2005 2010 2015

in 1990 to 32.7% in 2017 in the Figure 71 Effect of Net Income Transfer on GDP
) —Share of net income transfer in GDP at current market prices in

Philippines, providing a long- 1970-2017
term significant contribution to
the purchasing power of Filipinos,

Sources: Official national accounts in each country, including author adjustments.
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Figure 72 Trading Gain Effect

——Average annual contribution to real income growth in 2000-2010 and 2010-2017

Sources: Official national accounts in each country, including author adjustments.
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Figure 73 Real Income and GDP Growth
—Average annual growth rate of constant-price GDP and real income in 2000-2017

Sources: Official national accounts in each country, including author adjustments.

with remittances from many overseas workers. A similar, but moderate, trend can be found in Bangladesh.
Singapore’s net primary income from abroad displayed the largest fluctuations, ranging from +2.0% in
1997 to =7.0% in 2004, but overall, it has been more negative than positive.

The price changes of crude oil in the recent decade have a great impact on trading gains in Asian coun-
tries. Figure 72 compares the trading gain effects in the periods 2000-2010 and 2010-2017. The positive
trading gain effects which oil-rich countries experienced in the 2000s were negative in the period 2010
2017: e.g., —3.8 percentage points in Kuwait and —2.0 percentage points in Saudi Arabia. In contrast,
the trading gain effects in Korea and the ROC turned positive at 0.4 and 0.2 percentage points per
year, respectively.

51: The term “trading gain” is used by some authors (Kohli, 2006). This term is adopted in this report.
52: Real income growth can be decomposed into two components as follows:
GNI' P GNI'/GDP’ -1 r,o1 -1
In (S5) -1 (33) = 1n (GHHE25) +1n (GDPYGDP)-(1/2) 5(s/ + 5 )in( PP ") +
Real income growth  Income transfer effect Real GDP growth

(W2) (55 +5) (1n(Bé/ B)n Py /P5" ))-(172) (sisss”) (1n(Pis Pi)-in(Rs/ 25 ))

Real income growth attributed to changes in the terms of trade (=trading gain)
where P/ is price of final demand i in period # and s; is expenditure share of final demand i in period # D is domestic expenditure,
Xis export, and M is import. Note that the real GDP growth based on this formulation may differ from that used in other chap-
ters, since the implicit Térnqvist quantity index is adopted for calculating it.

88



7.2 Trading Gain and Productivity Growth

Over a long period of time the trading gain effect is, on average, small, but over a shorter period could be
very significant. Combining both the trading gain effect and net primary income from abroad, real income
growth for most of the countries compared fell within the margin of +25% of real GDP growth in the
long run, as shown in Figure 73 and Table 23 in Appendix 10 (p. 182). In larger economies, as the US, the
EU15, China, India, and Japan, real income growth was almost equivalent to the real GDP growth on
average in 2000-2017. Brunei, Myanmar, Oman, and Saudi Arabia appear to be the outliers in this period.

7.2 Trading Gain and Productivity Growth

When the trading gain is highly favorable, it can breed a sense of complacency with productivity perfor-
mances suffering as a result. Resource-rich economies are susceptible to this pitfall because they are poised
to reap some extremely positive trading gains when commodity prices turn in their favor over a sustained
period. Just as commodity prices can rise, so too can they fall. This is when countries’ real income growth

could suffer if fundamentals for real GDP growth are weak.
Figure 74 plots the labor productivity growth and the trading gain effect in 2000-2017. In general, a

resource-rich country can suffer from “Dutch disease,” which is a phenomenon in where a country’s cur-
rency is pushed up by the commodity boom, making other parts of its economy less competitive and
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Figure 74 Trading Gain Effect and Labor Productivity Growth
—Average annual rates of trading gain and the growth of constant-price GDP per
hour worked in 2000-2017

Sources: Official national accounts in each country, including author adjustments; APO Productivity
Database 2019.
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Figure 75 Trading Gain Effect and Value-added Share in Mining Sector
——Average annual rates of trading gain in 2000-2017 and the changes of mining
GDP share from 2000 to 2017

Sources: Official national accounts in each country, including author adjustments; APO Productivity
Database 2019.

potentially increasing the country’s dependence on natural resources.”® This is how resource abundance
can easily lead to resource dependence.

Figure 75 illustrates trading gain effects and changes in value-added shares of the mining sector from
2000 to 2017 in some selected countries. It indicates that large trade gainers typically have dominant
mining sectors, such as petroleum and natural gas. Provided resource prices continually rise, these coun-
tries continue to gain from the positive terms-of-trade effects. However, if resource prices fall, or natural
reserves are depleted, then the story of the Dutch disease may appear. Richness in natural resources may
become a curse if they do not have competitive industries other than mining. A way to counteract Dutch
disease is broad-based, robust productivity growth and industry diversification. Figure 75 shows some of
the trading gainers (i.e., Brunei and the GCC countries) actively reduced their share of the mining sector
over time, which could reflect the intention of developing industries other than mining. However, Figure
74 shows that labor productivity growth rates in these countries remained low, or even negative. Even if
they wanted to start industrialization, their high income and strong local currency would not allow them
to easily develop a manufacturing sector or an internationally competitive service industry. Another con-
cern is their heavy dependence on foreign workers, both skilled and unskilled.

53: The term was originated by The Economist in 1977 (7be Economist, 26 November 1977, “The Dutch Disease.”) to describe the
overall decline of the manufacturing and the subsequent economic crisis in the 1960s in the Netherlands after the discovery of
the large natural gas field in the North Sea in 1959.
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7.2 Trading Gain and Productivity Growth

On the other side of coin are the resource/energy-importing economies. Most of these suffered from
negative trading gain effects, losing a part of their economic growth due to resource price hikes, particu-
larly in the 2000s (Table 23 in Appendix 10, p. 182). However, it has strengthened their competitiveness
in manufacturing and other productive activities for the future. Figure 74 also shows that many Asian
countries have succeeded in achieving high growth of labor productivity while having to accept a deterio-
rating trading gain over the long run. These countries are typically resource importers whose voracious
demand for commodities pushes up their import prices. Meanwhile, export prices tend to fall because of
their achievement in productivity improvement, resulting in unfavorable movements in terms of trade.
This is particularly the case in countries where economic growth is highly dependent on export promo-
tion. In such instances, a negative trading gain is partially a side-effect of productivity success. Although
the trading gain effect partly negates their real GDP growth, they are better positioned than before their
development took off, and without productivity improvements.
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Box6 Forecasting Asian Economic Growth

The growth accounting has been developed in the Databook to evaluate the quality of economic growth in each
country and region in Asia. The similar framework can be used to forecast the economic growth, based on fu-
ture scenarios on population and technology. The mid-term projections on labor input and economic growth
are developed for 24 Asian economies through 2030.

Our scenario on population is based on the projection in United Nations (2019), in which the annual projec-
tions are provided by gender and age, as presented in Box 1. This is divided to the estimates in different catego-
ries of education attainment, based on the projections developed in Wittgenstein Centre Data (Lutz, Butz, and
KC,2014),in each class of gender and age. The employment rate in each class of population by gender, age, and,
education are developed in our Asia QALI Database (Appendix 6). The employment rates in the recent period
2015-2017 are assumed to be constant for the future in each class of population. Using these population and
the employment rates, the employment by gender, age, and, education is estimated for the period 2018-2030.

The number of employment in each class is divided into the estimates in different categories of employment
status, i.e., own-account workers, contributing family workers, and employees, based on the current composi-
tion in 2017, which is provided in the Asia QALI Database. As the future scenario on employee share, it is
assumed to be gradually increased by 1-3% per year until 2030, based on the past trend in each country. Based
on these scenarios, the projections on the number of employment cross-classified by gender, age, education, and
employment status are developed until 2030 in each country. The estimated average growth rates of total em-
ployment per year are presented in Figure B6.1 for the two periods 20172020 and 2020-2030.
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Figure B6.1 Projection of Change in Total Employment until 2030

Unit: Percentage (average annual growth rate).
Source: Our estimates based on United Nations (2019), Lutz, Butz, and KC (2014), and Asia QALI Database 2019.

Based on this future scenario on employment, hours worked and labor quality are projected until 2030. In each
country, the average hours worked per worker are benchmarked at the elementary level of employment by the
recent estimates in 2017, which is developed in the Asia QALI Database, and assumed to be slightly decreased
based the past trend. The relative wage structure cross-classified by gender, age, education, and status is also
provided in 2017 by the Asia QALI Database. Based on these data, labor quality changes are estimated until
2030. The estimates of average annual growth rates of labor quality in each country are presented in Figure
B6.2.In some countries like Indonesia and Thailand, the quality changes are expected to decrease considerably
from 2010-2017 (in Asia QALI Database). However, the estimates of labor quality in 20102017 are excep-
tionally high reflecting the rapid changes in employment status and education attainment and our estimates
until 2020 and 2030 are getting close to the long-term trends in these countries. In the Asia24, the labor
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Figure B6.2 Projection of Labor Quality Change until 2030

Unit: Percentage (average annual growth rate).
Source: Our estimates based on Asia QALI Database 2019.

quality changes are estimated as stable at 1.2% in 2017-2020 and 0.7% in 2020-2030, compared to the past
achievement (0.7%) in 20102017, with the deteriorations in the Asian Tigers and the ASEAN expected to
be offset by the improvements in China and South Asia.

There is a significant uncertainty in future capital accumulation. As a baseline scenario, GFCF shares are as-
sumed to follow the long-term trend of Japan. The dotted line in Figure B6.3 presents the past GFCF share
since 1885 and the line presents the ten-year moving average. The current levels of GFCF shares in Asian
counties are plotted in the years, in which the per hour labor productivities are equivalent between them and
Japan (see Figure 34 in Section 5.2, p. 49). Based on these historical trends, the future GFCF rates are assumed
in each country. The investment this year is estimated by depending on GDP and determines the beginning-
of-the-period capital stock level next year, which provides capital services to be used in next year’s production.

Another uncertain source of economic growth is TFP growth. As a base line scenario, the TFP growth in
2010-2017 estimated in APO Productivity Database 2019 is used to provide a benchmark estimates at present.
In some countries, however, the past achievements reflect the events that will not be repeated in the future. In
these cases, the benchmark estimates of TFP growth are set to be zero in the baseline scenario. In each Asian
country, the future change in TFP is assumed to follow the long-term trend of Japan. In 2017-2018, the ac-
tual GDP growth is observed in the quarterly national accounts (QNA) in Asia countries. The TFP growth in
2017-2018 is adjusted so that the projection of economic growth is to be equivalent to the actual GDP esti-
mates in QNA. The benchmark estimate of labor share is provided in the APO Productivity Database 2019

(see Appendix 6) and is assumed to be time-invariant in each country.

The baseline estimates of economic growth are presented in Figure B6.4. In the Asia24, the recent economic
growth in 2010-2017 (5.4% per year on average) is projected to be slightly decreased to 4.9% in 2017-2020,
and to 4.0% in 2020-2030. The main source of this slowdown of Asian growth is the deceleration of Chinese
economic growth, which are projected to be decreased from 7.3% to 6.1% and 4.0%, respectively. The Indian
growth is expected to be somewhat increased from the recent performance (6.5%) to 6.6% in 2017-2020.
However, in the following decade it is expected to slow down again to 5.7%. Although other South Asian
countries like Bangladesh, Pakistan, and Nepal are expected to improve their economic performances until
2030, the regional growth of South Asia is projected to decelerate from 6.4% in 2017-2020 to 5.7% in 2020—
2030. In the ASEAN, although CLMYV is projected to sustain the current pace to grow until 2030, as the
ASEAN?s regional growth is projected to slow down to 4.3% in the 2020s.
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Figure B6.3 Historical GFCF Shares of Japan and Current Level of Asia
——Shares of GFCF in GDP at market prices for Japan in 1885-2017 and for Asian

countries in 2017

Source: Our estimates based on APO Productivity Database 2019.

In terms of per-hour labor productivity growth, the current speed of improvement (4.8% per year in 2010-
2017) is projected to slow down to 4.3% in 2017-2020 and 3.8% in 2020-2030 in the Asia24, as shown in
Figure B6.5. Only in CLMYV, the regional performance of labor productivity improvement is expected to hold

at 4.9% and 5.0%, respectively, compared with 4.9% on average in 2010-2017.
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Figure B6.4 Projection of Economic Growths until 2030

Unit: Percentage (average annual growth rate).
Source: Our estimates based on APO Productivity Database 2019 and Asia QALI Database 2019.
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Figure B6.5 Projection of Per-Hour Labor Productivity Growths until 2030

Unit: Percentage (average annual growth rate).
Source: Our estimates based on APO Productivity Database 2019 and Asia QALI Database 2019.
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EJ Country Profiles

Bangladesh

Billions of US dollars

GDP in 2017 638 (a5 0f 2017) Investment share in 2017 305 %
Per capita GDP in 2017 39 ouands ofUS OIS \CT investment share in GFCF in 2017 37 %
(exchange rate based) 15 (Ta%;o;sgg]d;)ofus il Agriculture share in GDP in 2017 142 %
Labor productivity level in 2017 38 dii‘ﬂ;ii;g?;; Manufacturing share in GDP in 2017 18.3 %
Capital stock per hour worked in 2017 7.9 US dollars(as of 2017) Agriculture share in employment in 2017 403 %
Energy productivity levels in 2016 18.7 ;:?:;:giso?fzg?go\\ars Female employment share in 2017 312 %
Carbon intensity of GDP in 2016 136.0 (9;532287;)% dollar Average schooling years of workers in 2017 5.6 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 0.8 4.0 5.1 54 6.4 : 6.1 7.0 : 6.5 74
Labor input growth 25 24 33 25 30 E 27 39 E 3.1 3.1
Labor quality growth 1.1 04 04 03 24 E 23 2.7 E 09 1.7
Hours worked growth 14 2.0 29 22 06 E 04 1.1 E 22 14
IT capital input growth 94 122 14.8 143 213 E 223 18.7 E 9.8 13.1
Non-IT capital input growth 2.1 4.9 6.3 7.8 74 E 75 7.1 E 73 77
Labor productivity growth -06 20 22 33 57 E 5.7 58 E 4.2 6.0
Capital productivity growth -2.1 -50 —6.4 -78 =77 E -78 ~74 E -09 -04
TFP growth =15 04 0.2 0.0 0.6 E 0.5 09 E 0.8 1.5

Thousands of US dollars (as of 2017)
1

— Per capita GDP

Per capita GDP, relative to the US

(right axis)
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Figure 1 Per Capita GDP
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n Country Profiles

Cambodia

Key Indicators

Billions of US dollars

GDPin 2017 66 (35 0f2017) Investment share in 2017 236 %
Per capita GDP in 2017 42 (OEnB TSI T investment share in GFCF in 2017 44 %
(exchange rate based) 14 (Ta%;o;s;g]d;)ofus il Agriculture share in GDP in 2017 249 %
Labor productivity level in 2017 2.7 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 17.3 %
Capital stock per hour worked in 2017 2.9 US dollars(as of 2017) Agriculture share in employment in 2017 40.2 %
Energy productivity levels in 2016 9.2 ;:?:;:gsofzg?go”am Female employment share in 2017 47.2 %
Carbon intensity of GDP in 2016 159.9 (9;532287;)% dollar Average schooling years of workers in 2017 4.7 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth —74 53 7.0 7.7 6.9 : 7.0 6.8 : 55 54
Labor input growth 1.2 27 43 50 43 E 50 25 E 33 25
Labor quality growth 0.8 04 05 09 1.7 E 24 -0.1 E 2.1 1.7
Hours worked growth 04 23 38 4.1 26 E 26 2.7 E 1.2 08
IT capital input growth 93 82 218 17.7 12.3 E 129 109 E 9.9 114
Non-IT capital input growth 1.6 1.0 46 83 6.7 E 6.7 6.6 E 4.8 50
Labor productivity growth -78 30 32 36 43 E 44 4.1 E 43 46
Capital productivity growth -0.1 0.1 —4.1 -83 —6.7 E —6.8 —6.7 E 0.6 02
TFP growth -838 35 24 09 13 E 10 2.1 E 14 15

— Per capita GDP

Per capita GDP, relative to the US
(right axis)
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Figure 1 Per Capita GDP
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n Country Profiles

ROC

Billions of US dollars

GDPin 2017 1,193 (@s0f 2017) Investment share in 2017 202 %
Per capita GDP in 2017 506 owend ol USRS cTinvestment share in GFCF in 2017 82 %
(exchange rate based) 244 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 1.8 %
Labor productivity level in 2017 47.7 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 320 %
Capital stock per hour worked in 2017  102.5 US dollars(as of 2017) Agriculture share in employment in 2017 4.9 %
Energy productivity levels in 2016 16.0 ;:?:;:gfo?%?go”am Female employment share in 2017 429 %
Carbon intensity of GDP in 2016 2288 (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 13.0 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 9.9 79 6.5 4.1 25 : 2.5 23 : 1.6 12
Labor input growth 4.1 28 2.1 20 24 E 33 0.1 E 03 -0.7
Labor quality growth 0.8 08 1.0 1.6 1.1 E 1.1 09 i 0.7 0.7
Hours worked growth 33 2.0 1.1 03 13 E 2.1 -0.7 E 0.7 0.7
IT capital input growth 220 17.0 200 4.8 1.7 E 1.9 13 i 22 24
Non-IT capital input growth 10.2 7.2 6.9 29 0.2 E 0.2 02 E 0.9 09
Labor productivity growth 6.7 59 54 37 1.2 E 04 30 i 2.1 27
Capital productivity growth -105 =75 -76 -30 -0.2 E -03 -0.2 E 0.7 03
TFP growth 32 32 22 1.6 1.1 E 0.8 2.1 E 1.0 1.1

Thousands of US dollars (as of 2017) US=100 in each year %
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n Country Profiles

Fiji

Billions of US dollars

GDPin 2017 8.7 (@s0f 2017) Investment share in 2017 219 %
Per capita GDP in 2017 96 rouands STV OIS (T investment share in GFCF in 2017 105 %
(exchange rate based) 54 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 149 %
Labor productivity level in 2017 11.5 ﬁi‘ﬂ;zﬁ%‘?;; Manufacturing share in GDP in 2017 13.5 %
Capital stock per hour worked in 2017~ 38.0 US dollars(as of 2017) Agriculture share in employment in 2017 83 %
Energy productivity levels in 2016 na. ;:?:;:g;?%?go”am Female employment share in 2017 313 %
Carbon intensity of GDP in 2016 3265 (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 10.6 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 47 2.2 24 14 3.1 : 36 1.9 : 3.6 33
Labor input growth 55 44 4.0 1.7 29 E 22 4.7 E 13 1.8
Labor quality growth 22 22 2.0 0.8 09 E 03 25 i 03 0.8
Hours worked growth 32 2.1 20 0.8 2.0 E 1.9 22 E 1.0 1.0
IT capital input growth 6.6 11.5 4.2 4.5 58 E 4.0 104 i 6.7 39
Non-IT capital input growth 4.8 22 27 0.7 1.1 E 0.7 22 E 3.0 29
Labor productivity growth 14 0.1 04 0.5 1.2 E 1.8 -04 i 26 24
Capital productivity growth —48 24 -27 -09 -13 E -08 -25 E 04 04
TFP growth -0.5 -12 -09 0.1 1.2 E 23 -1.5 E 1.1 0.8

— Per capita GDP
14 4 Per capita GDP, relative to the US
(right axis)
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n Country Profiles

Hong Kong

Billions of US dollars

GDPin 2017 456 (@s0f 2017) Investment share in 2017 220 %
Per capita GDP in 2017 617 prouands ofUSdOlErs T investment share in GFCF in 2017 83 %
(exchange rate based)  46.2 (Ta%;o;s;g;j;)ofus il Agriculture share in GDP in 2017 0.1 %
Labor productivity level in 2017 540 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 1.1 %
Capital stock per hour worked in 2017  111.7 US dollars(as of 2017) Agriculture share in employment in 2017 0.2 %
Energy productivity levels in 2016 46.5 ;:?:;:g;?%?go”am Female employment share in 2017 49.6 %
Carbon intensity of GDP in 2016 105.5 (ga—sc(?szST;;Js dollar Average schooling years of workers in 2017 12.3 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 8.6 6.5 39 40 29 : 29 30 : 15 1.5
Labor input growth 4.5 26 33 1.2 14 E 1.7 0.5 E -0.2 -0.8
Labor quality growth 0.8 1.6 13 0.5 1.1 E 1.1 1.0 E 0.5 04
Hours worked growth 37 1.0 20 0.7 03 E 0.6 -04 E -0.7 -12
IT capital input growth 194 184 176 77 35 E 6.2 -32 E -0.3 4.2
Non-IT capital input growth 58 4.8 4.7 24 1.2 E 1.5 06 E 0.8 0.7
Labor productivity growth 49 55 1.9 33 26 E 23 34 E 2.2 28
Capital productivity growth —6.0 -52 —54 -29 -4 E -18 -0.3 E 08 0.5
TFP growth 33 26 —0.5 20 1.5 E 1.1 25 E 1.3 1.5

8T80usand5 of US dollars (as of 2017)

©2019 Asian Productivity Organization

— Per capita GDP
70 4 P_er capwya GDP, relative to the US _ o Lo
(right axis)
B0 e 120
50 Ao -+ 100
40 e -~ 80
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10 4 L0 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
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0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
i J ! J J ! ! T T T i i B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

India

Billions of US dollars

GDP in 2017 9,511 (a5 0f 2017) Investment share in 2017 303 %
Per capita GDP in 2017 7.0 pouands ofUSdOss T investment share in GFCF in 2017 37 %
(exchange rate based) 19 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 16.3 %
Labor productivity level in 2017 83 ﬁi‘ﬂ;zﬁ%‘?;; Manufacturing share in GDP in 2017 13.9 %
Capital stock per hour worked in 2017~ 18.7 US dollars(as of 2017) Agriculture share in employment in 2017 457 %
Energy productivity levels in 2016 144 ;:?:;:g;?%?go”am Female employment share in 2017 258 %
Carbon intensity of GDP in 2016 2522 (gaSC l())fzng;)u > dollar Average schooling years of workers in 2017 6.2 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 3.0 54 53 7.2 6.5 : 6.2 7.1 : 6.6 5.7
Labor input growth 30 3.1 2.7 3.0 2.1 E 24 1.3 E 32 28
Labor quality growth 0.6 12 1.0 1.5 12 E 14 08 i 1.8 1.7
Hours worked growth 24 2.0 1.7 14 09 E 1.0 0.5 E 14 1.1
IT capital input growth 89 15.7 163 157 15.8 E 17.3 122 i 103 9.8
Non-IT capital input growth 38 4.8 5.1 7.1 93 E 9.5 8.8 E 83 7.0
Labor productivity growth 0.5 34 36 58 56 E 53 6.6 i 52 46
Capital productivity growth -38 —49 -53 -73 -9.5 E -9.7 -838 E -1.7 -14
TFP growth -03 1.7 1.7 24 13 E 0.8 25 E 1.2 1.0

Thousands of US dollars (as of 2017) 1“50
— Per capita GDP
4 Per capita GDP, relative to the US
(right axis)
]2 B PR
O —reereereeremienin
8
6
4 -
8 .
2 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
mm 1. Agriculture 2. Mining
mm 3. Manufacturing W 4. Electricity, gas, and water supply
0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
! J ! J J ! ! ! ! ! ! ! B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 = 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth

106



2000=1.0

2.2

— Labor input
o Laborquality
— Hours worked

06 =

Dependent population (age under 14 and over 65)=1.0
— India
30 - SOULN ASIA -

0.2

2000=1.0

4.2

T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 3 Labor Inputs

— TFP
~— Capital productivity
— Labor productivity

0.0 I e B B B B
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure 4 Demographic Dividend

US dollars (as of 2017) US=100 in each year

— Per-hour labor productivity levels

14 4+ — Per-hour labor productivity levels, -
relative to the US (right axis)

0.2
19

T T T T T T T T T T T T
70 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 5 Productivity Indicators

~ — _ _ _ ~ '~ o o o s N
o o ° ° I I IS IS 5] S S S
g 9 8 2 8 8 8 8 2 =t =1 S
S & &8 & ] & S & > o N S
L L N L L o L L L o N L
o o o I ] 3 S 3 3 3 S S
9 8 8 8 8 8 8 2 = =t S 2
& 8 & 8 & 5] & S G < S &
TFP Non-IT capital IT capital
Labor quality Hours worked — Output

Figure 7 Decomposition
of Economic Growth

0 T T T T

0
T T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 6 Labor Productivity Level

~ . _ _ — - ) o o o ~ ~
° ° ° ° I I S S 3 5] S S
g g 8 2 8 8 8 5] 2 2 < S
=] & & & 8 & 8 & > v N S
L N L L iR L L b L L b e
] ° o ) ] 3 3 3 3 3 S S
3 3 & 8 8 ] S = 2 &
& g & <] & S & S G < S &
TFP Non-IT capital deepening
IT capital deepening Labor quality

— Labor productivity

Figure 8 Decomposition
of Labor Productivity Growth

107

©2019 Asian Productivity Organization

l_IHI_II_II_II_II_H_II_l



©2019 Asian Productivity Organization

n Country Profiles

Indonesia

Billions of US dollars

GDP in 2017 3,252 (35 0f2017) Investment share in 2017 335 %
Per capita GDP in 2017 126 oo ofS 9ol cT investment share in GFCF in 2017 36 %
(exchange rate based) 39 (Ta%;o;s;g]d;)ofus il Agriculture share in GDP in 2017 135 %
Labor productivity level in 2017 129 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 20.7 %
Capital stock per hour worked in 2017 464 US dollars(as of 2017) Agriculture share in employment in 2017 29.8 %
Energy productivity levels in 2016 184 ;:?:;:gsofzg?go”am Female employment share in 2017 39.1 %
Carbon intensity of GDP in 2016 150.0 (9;532287;)% dollar Average schooling years of workers in 2017 8.7 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 8.0 6.1 4.1 5.1 53 : 54 49 : 55 46
Labor input growth 59 5.8 6.3 5.1 64 E 6.8 56 E 4.8 32
Labor quality growth 1.9 24 4.2 28 50 E 6.0 24 E 40 2.7
Hours worked growth 40 34 2.1 23 1.5 E 0.8 32 E 0.8 04
IT capital input growth 240 187 122 137 124 E 123 126 E 7.2 54
Non-IT capital input growth 72 7.0 6.5 44 7.0 E 64 84 E 75 59
Labor productivity growth 4.1 27 2.1 28 38 E 46 1.7 E 4.7 4.2
Capital productivity growth -7.2 7.1 —6.6 —46 7.1 E —6.5 -85 E -2.0 -13
TFP growth 12 —06 24 03 -15 E -12 -23 E 09 02

. Poduton

Thousands of US dollars (as of 2017)
24

— Per capita GDP
Per capita GDP, relative to the US
50 4 (right axis)
16 +
12 4
8 —

4 -4
O T T T T T T T T T T T T O
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Figure 1 Per Capita GDP
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n Country Profiles

Iran

Key Indicators

Billions of US dollars

GDPin 2017 1,772 (35 0f2017) Investment share in 2017 17.7 %
Per capita GDP in 2017 219 oEnd TSI yT investment share in GFCF in 2017 44 %
(exchange rate based) 6.3 (Ta%;o;s;g]d;)ofus il Agriculture share in GDP in 2017 83 %
Labor productivity level in 2017 322 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 17.8 %
Capital stock per hour worked in 2017~ 49.5 US dollars(as of 2017) Agriculture share in employment in 2017 17.6 %
Energy productivity levels in 2016 9.0 ;:?:;:gsofzg?go”am Female employment share in 2017 155 %
Carbon intensity of GDP in 2016 3326 (9;532287;)% dollar Average schooling years of workers in 2017 9.8 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 33 26 4.0 6.3 22 : 0.0 7.7 : —0.1 14
Labor input growth 39 36 4.5 34 26 E 27 25 E 25 20
Labor quality growth 1.2 1.1 1.8 20 1.1 E 1.5 0.0 E 1.2 1.2
Hours worked growth 27 25 27 1.5 1.5 E 1.1 26 E 1.2 09
IT capital input growth 12.5 12.2 10.7 19.0 6.9 E 9.2 1.1 E 4.8 23
Non-IT capital input growth 85 2.0 1.0 44 2.1 E 26 09 E 1.7 1.2
Labor productivity growth 0.6 0.1 1.3 4.8 0.6 E —-1.1 5.1 E -13 0.5
Capital productivity growth -84 -20 1.1 —46 -22 E 2.7 -0.8 E -1.8 02
TFP growth -38 0.0 2.1 18 —-0.1 E -2.7 6.4 E -20 0.0

Thousands of US dollars (as of 2017)
2

20 4
16 1
12 4
g
B Per capita GDP : 10
Per capita GDP, relative to the US
(right axis) H
0 T T T T T T T T T * T T T 0
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Figure 1 Per Capita GDP
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Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Japan

Billions of US dollars

GDP in 2017 5427 (35 0f2017) Investment share in 2017 239 %
Per capita GDP in 2017 428 [ouEnds USRI T investment share in GFCF in 2017 129 %
(exchange rate based) 384 (Ta%;o;s;g;j;)ofus il Agriculture share in GDP in 2017 12 %
Labor productivity level in 2017 45.0 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 208 %
Capital stock per hour worked in 2017 134.1 US dollars(as of 2017) Agriculture share in employment in 2017 38 %
Energy productivity levels in 2016 173 ;:?:;:g;?%?go”am Female employment share in 2017 435 %
Carbon intensity of GDP in 2016 2250 (ga—sc(?szST;;Js dollar Average schooling years of workers in 2017 13.2 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 46 46 13 0.6 1.1 : 1.0 13 : 0.5 04
Labor input growth 1.7 1.8 0.0 0.1 06 E 02 1.5 E -04 -0.8
Labor quality growth 1.6 1.0 0.7 0.7 03 E 03 03 E 04 04
Hours worked growth 0.2 0.7 -0.7 -0.6 03 E 0.0 12 E -09 -1.1
IT capital input growth 12.7 16.0 8.2 4.1 1.2 E 1.5 04 E 09 1.0
Non-IT capital input growth 6.0 4.0 20 03 -0.1 E -03 04 E 0.2 0.2
Labor productivity growth 44 38 2.0 13 0.7 E 1.0 0.1 E 14 1.6
Capital productivity growth —6.3 —48 =25 -06 0.0 E 0.1 -04 E 0.2 0.1
TFP growth 1.0 1.6 0.2 03 0.7 E 09 0.3 E 06 0.7

. Poduton

6T80usand5 of US dollars (as of 2017)

10 — Per capita GDP E 5 61 711976 1981 1986 1991 1996 2001 2006 2011 2016
Per capita GDP, relative to the US == 1. Agriculture 2. Mining
(right axis) ' = 3. Manufacturing 4. Electricity, gas, and water supply
0 H 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
! J ! J J ! ! ! ! ! ! ! B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Korea

Billions of US dollars

GDPin 2017 2,035 (@s0f 2017) Investment share in 2017 311 %
Per capita GDP in 2017 396 (owendofUSdoles T investment share in GFCF in 2017 66 %
(exchange rate based)  29.8 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 22 %
Labor productivity level in 2017 31.8 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 304 %
Capital stock per hour worked in 2017 1124 US dollars(as of 2017) Agriculture share in employment in 2017 4.8 %
Energy productivity levels in 2016 10.0 ;:?:;:gfo?%?go”am Female employment share in 2017 416 %
Carbon intensity of GDP in 2016 3296 (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 13.2 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 8.8 94 6.7 43 3.0 : 3.0 30 : 19 0.5
Labor input growth 40 54 30 20 1.6 E 23 —-0.1 E 0.1 -0.8
Labor quality growth 0.7 2.7 2.1 1.9 1.0 E 1.0 1.0 i 0.7 0.8
Hours worked growth 33 2.7 09 0.1 06 E 1.3 —-1.1 E -0.6 -16
IT capital input growth 255 204 174 6.1 27 E 28 25 i 23 1.1
Non-IT capital input growth 74 7.0 6.1 49 32 E 33 29 E 25 1.2
Labor productivity growth 52 6.6 58 44 23 E 1.6 40 i 25 2.1
Capital productivity growth -76 =75 —6.7 -50 -3.1 E -32 -28 E -06 -0.7
TFP growth 27 30 2.1 1.0 0.5 E 0.2 15 E 0.7 03

Thousands of US dollars (as of 2017) US=100 in each year
B0 e 100
— Per capita GDP H
—— Per capita GDP, relative to the US
50 4.ooen (ightaxis)
30 e L 60
0 T - 40
1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
mm 1. Agriculture 2. Mining
mm 3. Manufacturing W 4. Electricity, gas, and water supply
0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
i J ! J J ! ! T T T i i B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Lao PDR

Billions of US dollars

GDPin 2017 49 (@s0f 2017) Investment share in 2017 342 %
Per capita GDP in 2017 7.0 pouands ofUSdOss T investment share in GFCF in 2017 83 %
(exchange rate based) 25 (Thousands SiUS el Agriculture share in GDP in 2017 237 %
as of 2017)
L . US dollars per hour N . .
Labor productivity level in 2017 58 worked(as of 2017) Manufacturing share in GDP in 2017 8.1 %
Capital stock per hour worked in 2017~ 10.6 US dollars(as of 2017) Agriculture share in employment in 2017 705 %
Energy productivity levels in 2016 na. ;:?:;:g;?%?go”am Female employment share in 2017 480 %
Carbon intensity of GDP in 2016 na. (ga—sc(?szST;;Js dollar Average schooling years of workers in 2017 5.9 Years
(%6: average annual growth rate) 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 —2000 -2010 -2017 0 -2015 -2017 12017-2020 2020-2030
GDP growth 35 58 6.0 7. 74 76 69 75 6.6
1 1
Labor input growth 1.1 30 36 37 26 29 18 16 13
1 1
Labor quality growth 04 05 0.7 1.0 07 09 01 0.7 0.8
1 1
Hours worked growth 0.7 25 29 27 19 20 17 09 05
1 1
IT capital input growth 10.1 159 140 163 169 | 213 59 | 91 124
1 1
Non-IT capital input growth 46 6.2 86 53 77 74 86 94 8.1
1 1
Labor productivity growth 28 33 3.1 44 54 56 52 6.6 6.0
1 1
Capital productivity growth —45 6.2 -86 -56 -82 | 81 -83 | -18 18
1 1
TFP growth 04 08 —04 25 19 20 16 19 16
Production
Ihousands of US dollars (as of 2017) US=100 in each year 1%’
— Per capita GDP
14 Per capita GDP, relative tothe US HEY: 12
(right axis)
L iRl 12 8
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Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Malaysia

Billions of US dollars

GDPin 2017 933 (35 0f2017) Investment share in 2017 256 %
Per capita GDP in 2017 291 (rousnd LS Al T investment share in GFCF in 2017 44 %
(exchange rate based) 9.8 (Ta%;o;s;g;j;)ofus il Agriculture share in GDP in 2017 9.0 %
Labor productivity level in 2017 273 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 22.7 %
Capital stock per hour worked in 2017~ 55.9 US dollars(as of 2017) Agriculture share in employment in 2017 10.7 %
Energy productivity levels in 2016 15.1 ;:?:;:g;?%?go”am Female employment share in 2017 383 %
Carbon intensity of GDP in 2016 2559 (ga—sc(?szST;;Js dollar Average schooling years of workers in 2017 10.0 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 8.0 6.0 7.1 5.1 5.1 : 52 49 : 43 32
Labor input growth 49 54 58 44 36 E 39 27 E 3.1 26
Labor quality growth 1.7 2.0 25 20 09 E 1.0 06 E 1.6 1.6
Hours worked growth 32 33 33 24 2.7 E 29 2.0 E 14 1.0
IT capital input growth 159 19.6 227 159 58 E 79 0.7 E -4.0 1.9
Non-IT capital input growth 8.2 7.2 8.2 31 52 E 52 53 E 44 32
Labor productivity growth 4.8 27 38 2.7 25 E 23 29 E 29 22
Capital productivity growth -82 -73 -86 -37 -52 E -53 -50 E 0.2 0.1
TFP growth 09 -06 —06 1.1 0.5 E 03 0.8 E 06 03

Production

TBousands of US dollars (as of 2017)
5

— Per capita GDP
Per capita GDP, relative to the US
(right axis)
O ereree
30
20 +
10 4
1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
mm 1. Agriculture 2. Mining
mm 3. Manufacturing W 4. Electricity, gas, and water supply
0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
i J ! J J ! ! T T T i i B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 = 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Mongolia

Billions of US dollars

8. Finance, real estate, and business activities

GDPin 2017 40 (35 0f2017) Investment share in 2017 348 %
Per capita GDP in 2017 128 owendsofUS ol cT investment share in GFCF in 2017 47 %
(exchange rate based) 3.6 (Thousands SiUS el Agriculture share in GDP in 2017 114 %
as of 2017)
Labor productivity level in 2017 15.0 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 10.0 %
Capital stock per hour worked in 2017~ 28.2 USdollars(as of 2017) Agriculture share in employment in 2017 289 %
Energy productivity levels in 2016 10.0 ;:?:;:gsofzg?go”am Female employment share in 2017 473 %
Carbon intensity of GDP in 2016 5404 (9;532287;)% dollar Average schooling years of workers in 2017 12.0 Years
(%: average annual growth rate) 1970 1980 1990 2000 2010 1 2010 2015 projection
’ 9 9 -1980 -1990 —-2000 -2010 -2017 + -2015 -2017 12017-2020 2020-2030
GDP growth 6.0 5.2 09 6.3 79 98 33, 6.5 54
1 1
Labor input growth 6.1 47 -25 43 64 | 6.8 55 43 44
1 1
Labor quality growth 43 12 -28 18 38 46 18 | 30 2.1
1 1
Hours worked growth 0.0 0.0 0.0 0.0 00 | 0.0 00 00 0.0
1 1
IT capital input growth 262 136 86 178 74 112 -20 59 103
1 1
Non-IT capital input growth 7.7 6.4 00 36 56 | 76 04 33 37
1 1
Labor productivity growth 4.1 16 0.6 39 53 76 -04 5.1 3.1
1 1
Capital productivity growth -7.8 64 —0.1 -39 —55 1 76 -03 31 15
1 1
TFP growth |2 -0.7 15 24 20 | 24 12, 28 14
Production
ghousands of US dollars (as of 2017) US=100 in each year ]?
— Per capita GDP
Per capita GDP, relative to the US
25 (ightaxis) Lo
20 e
15 4 ~ 18 -6
10 + - 12 -12 4
5 F 6 m18 s
1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
mm 1. Agriculture 2. Mining
mm 3. Manufacturing W 4. Electricity, gas, and water supply
0 : : : 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
VA Transpon, storage,and communications
-

T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 20

T
10 20

T T
15 2020 2025 2030

9. Community, social, and personal services

— Real GDP growth

Figure 1 Per Capita GDP

120

Figure 2 Industry Origins of Economic Growth



2000=1.0

— Labor input
" — Labor quality
355 .. — Hoursworked .

4.0

Dependent population (age under 14 and over 65)=1.0
— Mongolia
30 - EASTASIA v

0.0 T T T T T T T T

T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 3 Labor Inputs

0.0 I e B B B B
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure 4 Demographic Dividend

2000=1.0

— TFP
30 - — Capital productivity ...
— Labor productivity

US dollars (as of 2017)
30 e

US=100in each year

— Per-hour labor productivity levels

—— Per-hour labor productivity levels,
25 relative to the US (right axis) Crmymmmm

00

T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 5 Productivity Indicators

36
:

v d 0.1

0 8 - 02

S0 45 03 v 33
= = = = = - ~ ~ N . ~ ~
° < ° ° I I IS IS 5] 5] S S
g 9 8 2 8 8 8 8 = 2 = 2
S & 8 & 8 & 8 & = o ~ S
L L N L L L o L L o L L
< o o I I 3 S 3 3 3 S S
g 8 8 8 8 ] 8 S = = S I
& 3 &% 8 2 S & S G < S &

TFP Non-IT capital IT capital

Labor quality Hours worked — Output
Figure 7 Decomposition

of Economic Growth

0

T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 6 Labor Productivity Level

~ . — — — . ~ o o o ~ o
o ° ° ° I I S S 3 3 S S
g g 8 8 8 8 8 8 2 2 < S
T T T ¥ ¢ ¢ o T T ¢ ¥ o°
L L iR N Z L L L L L L L
< o o ") I 3 3 3 3 3 S 3
9 & 8 8 IS} 3 = 2 2 IS &
& & & <] & 3 & S G < S &
TFP Non-IT capital deepening

IT capital deepening
— Labor productivity

Labor quality

Figure 8 Decomposition
of Labor Productivity Growth

121

©2019 Asian Productivity Organization

l_IHI_II_II_II_II_H_II_l



©2019 Asian Productivity Organization

n Country Profiles

Nepal

Billions of US dollars

GDPin 2017 92 (35 0f2017) Investment share in 2017 514 %
Per capita GDP in 2017 3 OwandsofUS OIS T investment share in GFCF in 2017 33 %
(exchange rate based) 1.0 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 276 %
Labor productivity level in 2017 39 ﬁi‘ﬂ;zﬁ%‘?;; Manufacturing share in GDP in 2017 54 %
Capital stock per hour worked in 2017 9.9 US dollars(as of 2017) Agriculture share in employment in 2017 68.6 %
Energy productivity levels in 2016 6.1 ;:?:;:g;?%?go”am Female employment share in 2017 441 %
Carbon intensity of GDP in 2016 1103 (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 4.9 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 3.0 45 48 38 47 : 38 6.9 : 7.1 76
Labor input growth 35 4.5 57 29 23 E 23 23 E 6.2 52
Labor quality growth 04 31 34 1.8 0.1 E 0.1 -0.1 i 32 28
Hours worked growth 3.1 14 23 1.0 22 E 22 24 E 3.1 24
IT capital input growth 20.7 9.1 1.7 12.1 152 E 159 135 i 10.2 10.8
Non-IT capital input growth 64 7.1 6.1 4.8 55 E 5.1 6.6 E 72 75
Labor productivity growth -0.1 3.1 25 25 2.1 E 13 4.1 i 4.0 5.1
Capital productivity growth —6.5 7.1 —6.1 —48 -57 E -52 —6.7 E -0.2 0.0
TFP growth —1.9 1.1 -1.0 -02 0.6 E 0.1 22 E 04 1.3

. Poduton

Thousands of US dollars (as of 2017)

— Per capita GDP

Per capita GDP, relative to the US
(right axis)

0

0

T T T T T T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 1 Per Capita GDP
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3. Manufacturing

5. Construction

7. Transport, storage, and communications

9.

. Community, social, and personal services

2006 2011

W 4. Electricity, gas, and water supply
6. Wholesale and retail trade, hotels, and restaurants
8. Finance, real estate, and business activities
— Real GDP growth

Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Pakistan

Billions of US dollars

GDPin 2017 1,091 (@s0f 2017) Investment share in 2017 16.1 %
Per capita GDP in 2017 54 owsends ofUSAOIRs T nvestment share in GFCF in 2017 46 %
(exchange rate based) 15 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 244 %
Labor productivity level in 2017 8.8 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 12.8 %
Capital stock per hour worked in 2017 7.8 US dollars(as of 2017) Agriculture share in employment in 2017 399 %
Energy productivity levels in 2016 124 ;:?:;:gfo?%?go”am Female employment share in 2017 215 %
Carbon intensity of GDP in 2016 1520 (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 5.0 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 47 74 52 42 44 : 39 55 : 45 50
Labor input growth 46 35 32 39 28 E 26 33 E 44 37
Labor quality growth 1.9 1.0 13 09 1.7 E 1.6 2.2 i 1.9 2.0
Hours worked growth 27 25 1.9 30 1.1 E 1.1 1.1 E 1.9 2.0
IT capital input growth 5.1 143 58 132 6.0 E 4.7 9.1 i 8.5 7.8
Non-IT capital input growth 4.6 6.1 54 2.7 13 E 0.8 25 E 33 39
Labor productivity growth 2.0 50 33 1.2 33 E 29 44 i 2.0 33
Capital productivity growth —46 6.1 —54 -28 -4 E -09 -26 E 1.2 1.0
TFP growth 0.1 2.7 09 09 24 E 24 25 E 0.7 1.2

]Thousands of US dollars (as of 2017) US=100in each ye]aé ]“60
— Per capita GDP
—— Per capita GDP, relative to the US
(right axis) 89

B LTI T 1 -
L il
A (INIREHR T T A, AT

| ! i ! 1 s@ERRR ]
U HL I |
1 CCEEHCCLECEEHEHEEEE L

0
“t4 | I
, Lo
1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
mm 1. Agriculture 2. Mining
mm 3. Manufacturing W 4. Electricity, gas, and water supply
0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
i J ! J J ! ! T T T i i B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Philippines

Billions of US dollars

GDPin 2017 877 (35 0f2017) Investment share in 2017 25.1 %
Per capita GDP in 2017 84 [rouands SfUSIOIS T investment share in GFCF in 2017 7.4 %
(exchange rate based) 3.0 (Ta%;o;s;g;j;)ofus il Agriculture share in GDP in 2017 9.7 %
Labor productivity level in 2017 9.5 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 19.5 %
Capital stock per hour worked in 2017~ 19.9 US dollars(as of 2017) Agriculture share in employment in 2017 259 %
Energy productivity levels in 2016 246 ;:?:;:g;?%?go”am Female employment share in 2017 379 %
Carbon intensity of GDP in 2016 147.2 (gaSC gfzzgf;)u > dollar Average schooling years of workers in 2017 6.0 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 58 20 34 4.7 6.0 : 57 6.6 : 6.3 58
Labor input growth 53 5.1 35 35 35 E 30 4.8 E 39 39
Labor quality growth 13 2.0 1.6 1.0 1.6 E 13 24 E 1.7 1.8
Hours worked growth 40 31 20 26 1.9 E 1.7 24 E 1.7 1.8
IT capital input growth 75 94 14.9 9.6 106 E 75 186 E 1.3 83
Non-IT capital input growth 6.8 37 4.1 31 5.1 E 44 6.8 E 54 52
Labor productivity growth 1.8 =11 14 2.1 4.1 E 4.1 4.1 E 4.0 37
Capital productivity growth —6.7 -38 —44 -34 -52 E —44 -72 E 0.7 0.5
TFP growth —04 24 -07 11 14 E 19 03 E 14 1.1

Thousands of US dollars (as of 2017)
2

— Per capita GDP
Per capita GDP, relative to the US
(right axis)
{350 [T
T2 e
8 4
44 -5
O T T T T T T T T T T T T O
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Figure 1 Per Capita GDP
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Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Singapore

Billions of US dollars

GDPin 2017 536 (35 0f2017) Investment share in 2017 285 %
Per capita GDP in 2017 955 (rousnds ofUSdOlers T investment share in GFCF in 2017 211 %
(exchange rate based)  60.0 (Ta%;o;s;g;j;)ofus il Agriculture share in GDP in 2017 0.0 %
Labor productivity level in 2017 63.2 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 19.6 %
Capital stock per hour worked in 2017  157.9 US dollars(as of 2017) Agriculture share in employment in 2017 0.5 %
Energy productivity levels in 2016 264 ;:?:;:g;?%?go”am Female employment share in 2017 476 %
Carbon intensity of GDP in 2016 932 (ga—sc(?szST;;Js dollar Average schooling years of workers in 2017 10.9 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 8.7 74 6.9 56 4.1 : 44 33 : 1.6 09
Labor input growth 6.0 6.2 6.5 50 30 E 39 09 E 1.0 0.0
Labor quality growth 1.1 2.1 29 1.6 12 E 1.2 12 E 0.1 0.7
Hours worked growth 49 4.1 36 34 1.8 E 26 -03 E 0.1 0.7
IT capital input growth 18.1 20.9 138 10.1 9.7 E 94 10.5 E 11.5 7.1
Non-IT capital input growth 8.2 6.5 6.2 34 40 E 4.2 34 E 1.5 06
Labor productivity growth 37 34 33 22 23 E 1.8 36 E 0.7 1.6
Capital productivity growth -85 -7.2 —6.7 -39 —44 E —46 -39 E -06 -0.2
TFP growth 14 0.7 0.2 1.2 0.3 E 0.1 0.8 E 0.1 03

Thousands of US dollars (as of 2017)
12

— Per capita GDP
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Figure 1 Per Capita GDP
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n Country Profiles

Sri Lanka

Billions of US dollars

GDPin 2017 273 (@s0f 2017) Investment share in 2017 28.1 %
Per capita GDP in 2017 127 (rownds ofUS OIS 1T nvestment share in GFCF in 2017 26 %
(exchange rate based) 41 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 85 %
Labor productivity level in 2017 16.3 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 17.6 %
Capital stock per hour worked in 2017~ 32.9 US dollars(as of 2017) Agriculture share in employment in 2017 26.1 %
Energy productivity levels in 2016 254 ;:?:;:gfo?%?go”am Female employment share in 2017 357 %
Carbon intensity of GDP in 2016 84.0 (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 114 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 4.1 42 5.1 5.1 53 : 6.1 35 : 43 39
Labor input growth 24 29 33 14 1.8 E 09 43 E 13 1.3
Labor quality growth 0.6 12 1.0 0.7 1.2 E 09 1.9 i 0.5 0.7
Hours worked growth 1.8 1.7 23 0.7 0.7 E 0.0 23 E 0.5 0.7
IT capital input growth 210 38 114 16.8 32 E 34 2.7 i 38 39
Non-IT capital input growth 44 36 20 4.8 6.8 E 72 59 E 6.8 5.1
Labor productivity growth 24 25 2.8 44 4.7 E 6.0 1.2 i 36 34
Capital productivity growth —4.5 -35 -22 =51 —6.7 E -7.0 -58 E -25 -12
TFP growth 0.6 09 24 1.6 0.2 E 09 -1.7 E -06 0.1

Thousands of US dollars (as of 2017) US=100 in each year %

. . 10 5
=
— Per capita GDP :
—— Per capita GDP, relative to the US :
. . H 8
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i J ! J J ! ! ! T T i i B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth

130



2000=1.0

— Labor input
1.8 74— Labor quality

0.8 v

06 ==

— Hours worked

Dependent population (age under 14 and over 65)=1.0

35 9

30 9

— Srilanka

SOULN ASIA b

04 T T T T T T T

Figure 3 Labor Inputs

US dollars (as of 2017)
3 e

2000=1.0

— TFP
. — Capital productivity ..o
— Labor productivity

30

T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

00

25 9

Figure 4 Demographic Dividend

— Per-hour labor productivity levels
—— Per-hour labor productivity levels,
relative to the US (right axis) I

00 T T T T T T T T T

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 5 Productivity Indicators

su61-0/61
0861-5/61

5861-0861
0661-5861
S661-0661
000z-s661.
5007-0007
01075007
S10z-010¢ |

TFP Non-IT capital
Labor quality Hours worked

Figure 7 Decomposition
of Economic Growth

£102-S10T

020T-£10T

IT capital

— Output

0£07-020C :

T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Figure 6 Labor Productivity Level

~ — . — ~ ~ o o o ~ N
S o ° ° I I S 5] S S 3
g g 8 8 8 8 8 8 S < 2
g ¢ f F % ¢ 8 & oo 8 ¥
iR i L i L L N L L L L
) o ° v ) 3 3 3 3 3 S
S <3 e 8 8 3 S 2 2 < S
& & & 8 & 8 & > & < S
TFP Non-IT capital deepening

IT capital deepening
— Labor productivity

Labor quality

Figure 8 Decomposition
of Labor Productivity Growth

T T I T I T T T T T T
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

US=100in each year

0£02-020¢ :

131

©2019 Asian Productivity Organization

l_IHI_II_II_II_II_H_II_l



©2019 Asian Productivity Organization

n Country Profiles

Thailand

Billions of US dollars

GDP in 2017 1,248 (35 0f2017) Investment share in 2017 233 %
Per capita GDP in 2017 184 owendsofUS ol cT investment share in GFCF in 2017 169 %
(exchange rate based) 6.8 (Ta%;o;s;g;j;)ofus il Agriculture share in GDP in 2017 83 %
Labor productivity level in 2017 14.5 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 272 %
Capital stock per hour worked in 2017~ 37.7 USdollars(as of 2017) Agriculture share in employment in 2017 318 %
Energy productivity levels in 2016 11.2 ;:?:;:g;?%?go”am Female employment share in 2017 48.1 %
Carbon intensity of GDP in 2016 224.7 (gaSC gfzzgf;)u > dollar Average schooling years of workers in 2017 8.9 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 6.5 76 44 45 32 : 3.0 36 : 2.8 23
Labor input growth 7.0 6.6 52 4.1 1.7 E 1.9 1.3 E 1.6 1.7
Labor quality growth 25 38 4.5 34 39 E 37 43 E 1.2 1.1
Hours worked growth 4.5 28 0.7 0.7 -2.1 E -1.8 -29 E 1.2 1.1
IT capital input growth 14.6 184 11.8 143 9.2 E 11.6 31 E 44 46
Non-IT capital input growth 4.8 6.2 6.6 1.9 26 E 26 24 E 20 1.7
Labor productivity growth 2.0 4.7 37 38 53 E 4.8 6.6 E 25 1.7
Capital productivity growth —49 —6.5 —6.8 —26 -3.1 E -34 -25 E 0.6 03
TFP growth 0.6 09 -1.8 1.2 0.6 E 0.2 1.6 E 09 04

. Poduton

;housands of US dollars (as of 2017) US=100in each \/eA?(r)
e : L R
— Per capita GDP
28 Per capita GDP, relative to the US
(right axis)
24 e
20 A
16 4
12 4
8 -
9
4 4 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
mm 1. Agriculture 2. Mining
= 3. Manufacturing mm 4. Electricity, gas, and water supply
0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
i J ! J J ! ! T T T i i B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Vietham

Billions of US dollars

GDPin 2017 659 (@s0f 2017) Investment share in 2017 27.5 %
Per capita GDP in 2017 70 fouwandsofUS oS T investment share in GFCF in 2017 88 %
(exchange rate based) 24 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 170 %
Labor productivity level in 2017 52 ﬁi‘ﬂ;zﬁ%‘?;; Manufacturing share in GDP in 2017 17.0 %
Capital stock per hour worked in 2017 9.5 US dollars(as of 2017) Agriculture share in employment in 2017 40.2 %
Energy productivity levels in 2016 86 ;:?:;:g;?%?go”am Female employment share in 2017 478 %
Carbon intensity of GDP in 2016 3335 (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 8.6 Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 2.7 53 7.7 7.1 6.0 : 58 64 : 6.4 6.2
Labor input growth 31 36 29 4.7 1.6 E 1.7 1.3 E 25 23
Labor quality growth 1.2 1.1 06 27 14 E 1.2 1.9 i 1.0 1.1
Hours worked growth 1.9 25 23 20 02 E 0.5 -06 E 1.0 1.1
IT capital input growth 7.1 134 132 187 153 E 153 15.5 i 14.0 94
Non-IT capital input growth 44 4.0 94 9.5 6.5 E 6.5 6.6 E 64 6.8
Labor productivity growth 08 28 54 5.1 58 E 53 7.0 i 49 49
Capital productivity growth —44 -40 —94 -97 —6.8 E —6.8 —6.9 E -03 -0.7
TFP growth -12 14 15 -03 18 E 16 25 E 19 17

— Per capita GDP
Per capita GDP, relative to the US
15 do Gghtaxs T
12 e
G
6
3 A -4
1971 1976 1981 1986 1991 1996 2001 2006 2011
mm 1. Agriculture 2. Mining
mm 3. Manufacturing W 4. Electricity, gas, and water supply
0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
i ! J ! J ! ! T ! i i T B 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 = 9. Community, social, and personal services — Real GDP growth
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Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

APO20

©2019 Asian Productivity Organization

Billions of US dollars

GDPin 2017 30,158 (@s0f 2017) Investment share in 2017 27.1 %
Per capita GDP in 2017 115 owendsofUsdollrs 1cT investrment share in GFCF in 2017 69 %
(exchange rate based) 53 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 10.2 %
Labor productivity level in 2017 13.1 ﬁi‘ﬂ;zﬁ%‘?;; Manufacturing share in GDP in 2017 189 %
Capital stock per hour worked in 2017~ 31.9 USdollars(as of 2017) Agriculture share in employment in 2017 363 %
Energy productivity levels in 2016 14.8 ;:?:;:g;?%?go”am Female employment share in 2017 na. %
Carbon intensity of GDP in 2016 na. (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 n.a. Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 48 52 38 43 42 : 39 49 : 4.0 39
Labor input growth 30 32 2.7 28 24 E 25 2.1 E 2.7 24
Labor quality growth 0.6 1.1 1.0 13 1.6 E 1.7 12 i 14 14
Hours worked growth 24 2.1 1.7 1.5 09 E 0.8 09 E 13 09
IT capital input growth 13.0 16.2 9.9 6.3 50 E 53 4.2 i 50 46
Non-IT capital input growth 59 4.7 4.1 34 4.7 E 4.5 52 E 59 53
Labor productivity growth 23 3.1 2.1 28 33 E 31 40 i 28 30
Capital productivity growth —6.1 =51 —44 -36 -47 E —45 -50 E -2.1 -17
TFP growth 03 1.2 0.3 1.1 0.6 E 03 1.2 E 0.5 0.7

Thousands of US dollars (as of 2017)
2

e O e
— Per capita GDP
Per capita GDP, relative to the US
20 o (rightaxis)
6 MR-N AR
’|6 B PR
3
. L s |I|||III|.|IIII|"
. Lygaiannaganail
8 1 - 10 1
4 4 L g L .
1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
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mm 3. Manufacturing W 4. Electricity, gas, and water supply
0 0 5. Construction 6. Wholesale and retail trade, hotels, and restaurants
! J J J J J J J J ! ! ! mm 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 == 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

Asia24

Billions of US dollars

GDPin 2017 53,830 (35 0f2017) Investment share in 2017 343 %
Per capita GDP in 2017 132 [rowsnds ofUS OIS 1T nvestment share in GFCF in 2017 52 %
(exchange rate based) 64 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 93 %
Labor productivity level in 2017 132 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 236 %
Capital stock per hour worked in 2017~ 35.0 US dollars(as of 2017) Agriculture share in employment in 2017 323 %
Energy productivity levels in 2016 12.8 ;:?:;:gfo?%?go”am Female employment share in 2017 na. %
Carbon intensity of GDP in 2016 na. (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 n.a. Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 49 5.7 5.0 6.1 54 : 54 56 : 49 4.0
Labor input growth 31 32 26 22 13 E 1.5 0.7 E 1.8 0.9
Labor quality growth 0.5 0.7 09 09 0.7 E 09 0.1 i 1.2 0.7
Hours worked growth 26 25 1.7 1.3 06 E 0.6 0.5 E 0.6 0.2
IT capital input growth 13.0 16.2 104 89 74 E 8.1 59 i 6.8 55
Non-IT capital input growth 6.1 52 52 6.1 7.8 E 79 75 E 7.7 6.0
Labor productivity growth 23 3.1 34 49 4.8 E 4.8 50 i 43 38
Capital productivity growth —6.3 -55 —54 —6.3 =77 E -78 -73 E -32 24
TFP growth 03 14 1.2 1.9 1.1 E 09 1.8 E 1.1 1.2

Thousands of US dollars (as of 2017) US=100 in each year %

- . 9 -
— Per capita GDP
—— Per capita GDP, relative to the US '
20 4 .(nghtast) E
T e |||||||| I it
3 I I ) I I. l X i1 Ill | I
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! J J J J J J J J ! ! ! mm 7. Transport, storage, and communications 8. Finance, real estate, and business activities
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 == 9. Community, social, and personal services — Real GDP growth
Figure 1 Per Capita GDP Figure 2 Industry Origins of Economic Growth
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n Country Profiles

East Asia

Billions of US dollars

GDP in 2017 32,520 (35 0f2017) Investment share in 2017 384 %
Per capita GDP in 2017 203 [owendofUSdolers T investment share in GFCF in 2017 51 %
(exchange rate based)  12.2 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 6.5 %
Labor productivity level in 2017 16.7 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 27.7 %
Capital stock per hour worked in 2017~ 49.0 US dollars(as of 2017) Agriculture share in employment in 2017 236 %
Energy productivity levels in 2016 11.9 ;:?:;:gfo?%?go”am Female employment share in 2017 na. %
Carbon intensity of GDP in 2016 na. (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 n.a. Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 53 6.1 5.1 6.2 55 : 56 52 : 46 32
Labor input growth 30 3.1 23 1.5 0.5 E 08 -03 E 09 -04
Labor quality growth 0.5 03 08 0.7 0.2 E 0.5 -04 i 1.2 0.6
Hours worked growth 25 28 14 0.8 03 E 04 0.1 E -0.3 -10
IT capital input growth 13.1 16.2 10.0 8.0 6.1 E 6.7 46 i 6.5 50
Non-IT capital input growth 6.5 54 53 7.1 85 E 8.8 79 E 7.8 58
Labor productivity growth 2.7 33 37 54 52 E 53 5.1 i 49 4.2
Capital productivity growth —6.7 -59 -55 —7.2 -83 E -86 =77 E -36 -29
TFP growth 06 18 15 2.1 1.7 E 15 22 E 15 15

Thousands of US dollars (as of 2017) US=100 in each year %
AO S e 50

- ey 9 -
— Per capita GDP H (
—— Per capita GDP, relative to the US
(right axis)
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n Country Profiles

South Asia

Billions of US dollars

GDPin 2017 11,613 (@s0f 2017) Investment share in 2017 29.1 %
Per capita GDP in 2017 66 [t MU investment share in GFCF in 2017 37 %
(exchange rate based) 19 (T;O;S;g;j;)oms il Agriculture share in GDP in 2017 16.8 %
Labor productivity level in 2017 8.2 ﬁi‘ﬂ;zﬁ%‘?;; Manufacturing share in GDP in 2017 14.0 %
Capital stock per hour worked in 2017 16.6 US dollars(as of 2017) Agriculture share in employment in 2017 44.8 %
Energy productivity levels in 2016 15.0 ;:?:;:g;?%?go”am Female employment share in 2017 na. %
Carbon intensity of GDP in 2016 na. (ga—scl?szST;;Js dollar Average schooling years of workers in 2017 n.a. Years
9 average annual growth ratey 1970 1980 1990 2000 2010 1 2010 2015 projection
-1980 -1990 -2000 -2010 -2017 1+ -2015 =207 19017-2020 2020-2030
GDP growth 3.0 55 53 6.6 6.2 : 6.0 6.9 : 6.4 5.7
Labor input growth 31 3.1 29 3.0 22 E 24 1.8 E 33 3.0
Labor quality growth 0.7 1.1 1.0 13 14 E 1.5 1.1 i 1.7 1.7
Hours worked growth 23 2.0 1.8 1.6 09 E 0.9 0.7 E 1.6 1.2
IT capital input growth 86 14.6 147 154 154 E 16.7 12.3 i 87 7.5
Non-IT capital input growth 38 50 5.1 6.6 85 E 8.7 83 E 86 74
Labor productivity growth 0.7 35 34 50 54 E 50 6.2 i 4.7 4.5
Capital productivity growth -38 -50 -52 —6.7 -87 E -88 -83 E -26 -20
TFP growth -03 18 1.5 1.9 1.1 E 0.7 2.1 E 1.3 1.3
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n Country Profiles

ASEAN

Billions of US dollars

GDPin 2017 7,916 (@s0f 2017) Investment share in 2017 29.1 %
Per capita GDP in 2017 124 owendsofUsdolls cT investrment share in GFCF in 2017 7.6 %
(exchange rate based) 43 (Ta%;o;s;g;j;)ofus il Agriculture share in GDP in 2017 113 %
Labor productivity level in 2017 11.7 ijviiillja(;z?zg?;; Manufacturing share in GDP in 2017 210 %
Capital stock per hour worked in 2017~ 31.9 USdollars(as of 2017) Agriculture share in employment in 2017 323 %
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Carbon intensity of GDP in 2016 na. (ga—sc(?szST;;Js dollar Average schooling years of workers in 2017 n.a. Years
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Hours worked growth 34 29 20 2.1 09 E 0.7 13 E 1.1 09
IT capital input growth 14.0 17.3 13.7 13.1 10.2 E 11.0 8.2 E 6.7 5.6
Non-IT capital input growth 64 6.1 6.5 38 57 E 53 6.5 E 6.8 58
Labor productivity growth 34 25 2.8 31 4.0 E 4.2 35 E 37 34
Capital productivity growth —64 —6.3 —6.7 —42 -58 E -56 —6.5 E 24 -18
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. Appendix

@XB National Accounts in Asia

Understanding data comparability is essential for the construction of an international database and re-
quires continuous effort and expert knowledge. Broadly speaking, cross-country data inconsistency can
arise from variations in one or more of the three aspects of a statistic: definition, coverage, and methodol-
ogy. The international definitions and guidelines work to standardize countries’ measurement efforts.
However, country data can deviate from the international best practice and vary in terms of omissions and
coverage achieved. Countries can also vary in their estimation methodology and assumptions in bench-
mark and/or annual revisions. This may account for part of the differences observed in the data, as well as
interfere with comparisons of countries’underlying economic performance.

Between December 2018 and March 2019, the APO Productivity Database project conducted the Meta-
data Survey 2019 on the national accounts and other statistical data required for international compari-
sons of productivity among the APO member economies. Since most of the economic performance
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S— | | | | | | | | |
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Figure 76 Implementation of the 1968, 1993, and 2008 SNA

Source: APO Metadata Survey 2019 and our investigation at KEO.
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A.2 GDP Harmonization

indicators in this report are GDP-related, the surveys put much emphasis on discerning countries’ GDP
compilation practices. In the Databook 2019, the 2008 SNA is used as the standard, noting how countries’
practices deviate from it. Since there are differences between the 2008 SNA and its predecessors (1993
SNA or 1968 SNA) in some concepts and coverage, it is important to know in which year the data series
definitions and classification started to switch over. This allows identification in breaks in the time series.
Figure 76 presents the current situation in compilations and data availability of the backward estimates
based on the 1968 SNA, the 1993 SNA, and the 2008 SNA (including the plan for introducing the 2008
SNA), based on our Metadata Survey 2019 and our investigation at KEO. For example, this chart indi-
cates that Japan started to publish national accounts based on the 1968 SNA in 1978 (at present, back-
ward estimates based on the 1968 SNA are available from 1955), national accounts based on the 1993
SNA in 2000 (backward estimates based on the 1993 SNA are available from 1980 to 2014), and na-
tional accounts based on the 2008 SNA in 2016 (backward estimates based on the 2008 SNA are available
from 1994 to present).

As Figure 76 suggests, countries differ in their year of introduction, the extent of implementation, and the
availability of backward estimates. In the Asia24, 16 economies are currently 2008 SNA compliant (par-
tially or fully). The starting year of the official 2008 or 1993 SNA compliant time series varies a great deal
across countries, reflecting the differences in the availability of backward estimates. Countries may have
adopted the 2008/1993 SNA as the framework for their national accounts, but the extent of compliance
in terms of coverage may also vary. The APO Productivity Database tries to reconcile the national ac-
counts variations, to provide harmonized estimates for international comparison. See Appendix 2 for
details of the adjustments.

@¥B GDP Harmonization

'The Databook incorporates some significant revisions to the national accounts. Recent developments for
upgrading their national accounts based on the 2008 SNA have resulted in Sri Lanka as of March 2016,
Japan and Turkey as of December 2016, and Iran as of August 2017. As discussed in Appendix 1, 16
economies of the Asia24 are 2008 SNA-compliant and others are 1993 SNA-compliant, although it
should be noted that the extent of compliance in terms of coverage may vary. The different statuses of
SNA adaptions among economies explain the huge variations of data definitions and coverage in na-
tional accounts, calling for data harmonization to better perform comparative productivity analyses.

'This edition largely follows the concepts and definitions of the 2008 SNA and tries to reconcile the na-
tional accounts variations, in particular on the difference in the treatment of research and development
(R&D), military weapon systems, software investment, and financial intermediation services indirectly
measured (FISIM).** In order to create long-time series data for the Databook, it is necessary to use the
past estimates based on the 1968/1993 SNA, with exceptions in the ROC, Korea, and Singapore, who
already published the backward estimates based on the 2008 SNA from the 1950s or 1960. In addition,
some additional adjustments are necessary to harmonize the long-term estimates of GDP. Procedures for
these adjustments are explained below.

54: The introductions of the 2008 SNA are usually conducted with the benchmark revisions. Thus, in some countries there are large
revisions in data due to the uses of the newly available survey (e.g., a new survey on services) or of the new benchmark data (e.g.,
a new development of the supply and use table), not largely due to the revisions from the 1993 SNA. The information required to
reconcile the different benchmark-year series is collected for through our questionnaire to the national experts in our project or
based on our investigation at KEO.
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. Appendix

1) FISIM

FISIM is an indirect measure of the value of financial intermediation services provided. It represents a
significant part of the income of the finance sector. The 1993 SNA (United Nations, 1993) recommends
that FISIM should be allocated to users (to individual industries and final demands). This contrasts with
the 1968 SNA, where the imputed banking services were allocated exclusively to the business sector. The
common practice was to create a notional industry that buys the entire service as an intermediate expense
and generates an equivalent negative value added. As such, the imputed banking services have no impact
on GDP. Therefore, the 1993/2008 SNA recommendation, if fully implemented, will impact industry
GDP and the overall GDP for the total economy (by the part of FISIM allocated to final demands).

Among the 20 APO member economies, three countries — Cambodia, the Lao PDR, and Nepal — do not
allocate FISIM to final demands in their official national accounts, because of them not following the
1993/2008 SNA recommendation. Thus, the GDP values in these countries are smaller than others. In
addition, in the countries whose national accounts follow the 1993/2008 SNA’s recommendation on FI-
SIM, the available data sometimes does not cover the entire periods of our observations. To harmonize
the GDP concept among countries and over periods, final demands of FISIM are estimated for those
countries in the APO Productivity Database, using available estimates of value added in Imputed Bank
Service Charge (IBSC) or financial intermediation (in instances where IBSC data is not available). The
ratios of value added of IBSC or financial intermediation on FISIM allocated to final demand are as-
sumed to be identical with the average ratios observed in the countries in which data is available. Figure
77 describes the countries, years, and methods to adjust FISIM in the official national accounts. As de-
scribed, in instances where both value-added data are not available, the trend of the FISIM share on GDP
is applied to extrapolate past estimates (although the impacts on GDP are minor).
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= Adjustment using value added of imputed bank service charge
= Adjustment using value added of financial intermediation
Adjustment using the average trend of FISIM share in GDP

Figure 77 Adjustment of FISIM

Source: APO Productivity Database 2019.

148



A.2 GDP Harmonization

Figure 78 plots per capita GDP levels in 2017 and the FISIM share in GDP as an average in 2000-2017
(including both of the original estimates in the official national accounts and our estimates). In countries
where GDP are adjusted, the proportions by which author adjustments for FISIM increases GDP stand
at 0.7-1.2% for Nepal and the Lao PDR and less than 0.4% GDP in others.

2) Software

The 2008 SNA recommends the capitalization of intellectual property products (IPP), which changes
not only GDP but also capital input. One of the IPP capitalized in the Databook is computer software,
which includes pre-packaged software, custom software, and own-account software. Among the Asia24
economies, 16 economies have capitalized all three types of software. Another three countries exclude
own-account software in their capitalization, and in one country only custom software is capitalized.
In the APO Productivity Database, tentative adjustments have been made to harmonize data to include
all software.

3) Valuables

Valuables are defined as “goods of considerable value that are not used primarily for purposes of produc-
tion or consumption but are held as stores of value over time” (United Nations, 1993: para. 10.7). They are
held under the expectation that their prices will not deteriorate and will rise in the long run. Valuables
consist of precious stones and metals such as diamonds; artwork such as paintings and sculptures; and
other valuables such as jewelry made from stones and metals. In a small number of countries, such as In-
dia, Iran, Mongolia, Sri Lanka, Vietnam, and Bhutan, net acquisitions of valuables are recorded as a part

3"§ FISIM share in GDP (average in the 2000-2017)
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e Offical national accounts in each country, including author adjustment
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Figure 78 FISIM Share in GDP
—Average share of FISIM Production in GDP at current market prices in
2000-2017

Sources: Official national accounts in each country and author estimates.
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. Appendix

of gross capital formation. For example, the SNA in India has included it since 1999. The current decision
is to harmonize the data by excluding net acquisition of valuables from GDP in the Databook.

4) Consumption of Fixed Capital of Assets Owned by Government

As of February 2012, Thailand officially switched to the 1993 SNA, and its national accounts became
compatible with the 1993 framework for the first time. In this series, government consumption includes
the consumption of fixed capital (CFC) owned by the government since 1990. To construct the long
time-series data in the Databook series, the past data based on the 1968 SNA has been adjusted to be
consistent with the new series. In the Databook, government capital stock and its CFC for the period
1970-1989 are estimated and the past government consumption and GDP are adjusted accordingly. A
similar adjustment on the CFC of the assets owned by government was conducted for Bangladesh (for
the period 1970-1995), Malaysia (1970-1999), and Mongolia (1970-2004).

5) R&D

The Databook capitalizes the R&D by following the 2008 SNA recommendations. In the countries that
still do not follow the 2008 SNA, the R&D expenditures are not allocated to GFCF (but to intermediate
uses). To harmonize the GDP concept among countries and over periods, the R&D investment is esti-
mated for those countries in APO Productivity Database. As a preferable approach, the data on the R&D
expenditure are collected based on the official surveys in each country, to estimate the R&D investment.
Figure 79 describes the countries, years, and methods to estimate R&D investment and adds it to GFCF
in the official national accounts. If the data on R&D expenditures are not available, as a crude estimate,
the trend of R&D investment shares on GFCF or GDP are applied to extrapolate past estimates.
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Figure 79 Adjustment of R&D

Source: APO Productivity Database 2019.
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6) GDP at basic prices

GDP can be valued using different price concepts: factor cost, basic prices, and market prices. If the price
concept is not standardized across countries, it will interfere with the international comparisons. All the
countries covered in this Databook officially report GDP at market prices (or at purchasers’ prices), but
this is not true for GDP at factor cost and GDP at basic prices. International comparisons in Chapter 3
and Chapter 4 are based on GDP at market prices. However, by valuing output and input at the prices
that producers actually pay and receive, GDP at basic prices is a more appropriate measure of countries’
output for international comparisons of TFP and industry performance, as it is a measure from the pro-
ducers’ perspective. Hence, Chapter 5 on productivity performance is based on GDP at basic prices, in-
cluding our estimates.

These concepts of GDP differ in the treatment of indirect tax and subsidies (and import duties). The dif-
ference between GDP at basic prices and GDP at market prices is “taxes on products” minus “subsidies
on products.” “Taxes on products” are the indirect taxes payable on goods and services mainly when they
are produced, sold, and imported, and “subsidies on products”are subsidies payable on goods and services
mainly when they are produced, sold, and imported. Since GDP at basic prices is available for some
economies, such as Hong Kong, India, Korea, Mongolia, Nepal, Singapore, and Sri Lanka, a GDP at
basic prices calculation, needs to be constructed for all other countries. To obtain GDP at basic prices,
“taxes on products” and “duties on imports” are subtracted from GDP at market prices, which are available
for all the countries studied, and “subsidies on products” is added. The main data sources for estimating
“taxes on products” and “subsidies on products”are tax data in national accounts, the IMF’s Government
Finance Statistics, and the input-

output tables in each country Table 3 Input-Output Tables and Supply and Use Tables in Asia

(Table 3).
Input-Output Tables and Supply and Use Tables
Bangladesh 1981/1982, 1986/1987, 1992/1993, 1993/1994, 2000, 2005/2006, 2010/2011
Readers should bear these caveats Benchmark (1981, 1986, 1991, 1996, 2001, 2004, 2006, 2011)
in mind when interpreting the re- ROC Extended (1984, 1989, 1994, 1999, 2004)
w P g Annual (2006-2017)
sults in Chapter 6, since the defini- Fij 1972, 1981, 2002, 2005, 2008
tion of GDP by industry differs India 1993/1994, 1998/1999, 2003/2004, 2006/2007, 2007/2008
. . Indonesia 1971, 1975, 1980, 1985, 1990, 1995, 2000, 2005, 2010

among countries due to data avail-

o ) Iran 1962, 1973, 1974, 1986, 1988, 1991, 1999, 2001, 2004, 2011
ability. GDP is valued at: factor Japan 1960, 1965, 1970, 1975, 1980, 1985, 1990, 1995, 2000, 2005, 2011

Benchmark (1960, 1963, 1966, 1970, 1975, 1980, 1985, 1990, 1995, 2000, 2005, 2010, 2015)
Updated (1973, 1978, 1983, 1986-1988, 1993, 1998, 2003, 2006-2015)

Malaysia 1978, 1983, 1987, 1991, 2000, 2005, 2010
Hong Kong, India, Korea, the Lao Mongolia 1963, 1966, 1970, 1977, 1983, 1987, 1997, 2000, 2005, 2010
PDR, Mongolia, Nepal, Singapore, Pakistan  1975/1976,1984/1985, 1989/1990, 1999/2000

Philippines 1961, 1965, 1969, 1974, 1979, 1985, 1988, 1994, 2000, 2006, 2012
Singapore 1973, 1978, 1983, 1988, 2000, 2005, 2007, 2010, 2012, 2013, 2014

cost for Fiji, and Pakistan; basic Koren

prices for Bangladesh, Cambodia,

and Vietnam; producers’ prices for

Iran, the ROC, and the Philip- ST B
pines; and market prices for Indo- Thaland 1975, 1980, 1985, 1990, 1995, 1998, 2000, 2005, 2007, 2010
nesia, Japan, Malaysia, Sri Lanka, Vietnam 1989, 1996, 2000, 2007, 2012
. . China 1987, 1992, 1997, 2002, 2007, 2012
and Thailand. In this sense, the ,
. Brunei 2005, 2010
industry data should be treated Turkey 1973, 1979, 1985, 1990, 1996, 1998, 2002, 2012

as a work in progress as it is diffi-
Note: These SUT/IOT are collected in our project and used to develop the comprehensive

cult to advise on data uncertainty. database. This edition of Databook newly reflects the SUT/IOT of the ROC for in 2017, Korea
These issues will be examined in for 2015, Singapore for 2014, and Thailand for 2010.
the future.
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@XED Capital Stock of Produced Assets

About half of APO member economies publish estimates of capital stocks in their systems of national
accounts. Even where estimates are available, users must be mindful of differences in methodologies and
assumptions used to estimate capital stock and its consumption, as well as a large diversity in the treat-
ment of quality adjustment in price statistics among countries. In the APO Productivity Database 2019,
a harmonized framework is applied in estimating capital stock and capital services, covering the Asia24
economies and the US as a reference country. The geometric approach is used to measure capital stock.
The standard parameters on geometric depreciation rates are assumed in Table 4, by the country groups
(D1-D6) that are defined in Table 2 in Section 6.1 (p. 68).

Quality changes in the aggregate measure of capital input can originate from two kinds of sources, name-
ly the composition change by type of asset, and the quality improvement in each type of asset. To take the
composition change of assets into account, the current database classifies 11 types of assets (Table 4) and
four types of land stock. For countries in which detailed investment data is not available from national
accounts, the 11 types of investment data are estimated based on the benchmark and/or annual input—
output tables (IOT) or supply-use table (SUT) and our own estimates on the commodity flow of domes-
tic production and export/import of assets. Thus, readers are cautioned about data uncertainty and should
expect that the decomposition of contributions of capital services into I'T and non-IT capital may be
considerably revised for some countries, when more reliable data sources for estimation become available.
The SUT/IOT used in our measurement is listed in Table 3 in Appendix 3. In our estimates on invest-
ment by type of asset, this edition of the Databook newly reflects the SUT/IOT of the ROC for in 2017,
Korea for 2015, Singapore for 2014, and Thailand for 2010.

It is well known that prices of constant-quality I'T capital have been falling rapidly. For cross-country
comparisons, it has been noted that there is great diversity in the treatment of quality adjustment in price
statistics among countries. Cross-country comparisons will be significantly biased if some countries adjust
their deflators for quality change while others do not. Price harmonization is sometimes used to control
for methodological differences in the compilation of price indexes, under the assumption that individual
countries’ price data fails to capture quality improvements. If the relative price of I'T to non-IT capital in
the countries compared is set equal to the I'T to non-IT prices relative in the reference country, the har-
monized price is formulated as: A In P#=Aln Pir+ (Aln P - Aln Pnrijf),where the superscript X denotes
the country included in the comparisons, Prr is the price of IT capital, and Pur is the price of non-1T
capital. The price of IT capital in coun-

try X, P, is computed by the observed Table 4 Classification of Produced Assets and Assump-

. e re . . . .
prices Pi and P in the reference tions of Depreciation Rates
X .
country and Pitr in X. Schreyer (2002) e —
. asset code
and Schreyer, Bignon, and Dupont DI D2 D3 D4 D5 D6
. . .. 1.IT hardware 0294 0294 0294 0294 0294 0294
(2003) applied price harmonization to - _
. . . 2. Communications equipment 0246 0246 0246 0246 0246 0.246
OECD capital services, with the US as 3. Transportation equipment 0219 0219 0162 0138 0138 0138
a reference country, since the possible 4.Other machinery and equipmentand oo (oo oo o o
. . . weapon systems
error due to using a harmonized price A
) ) 5. Dwellings 0049 0049 0041 0037 0033 0033
index would be smaller than the bias 6. Non-residential buildings 0084 0084 0062 0056 0050 0045
arising from comparing capital services 7. Other structures 0026 0026 0019 0018 0017 0016
based on national deflators. 8. Cultivated biological resources 0215 0215 0202 0.161 0145 0.131
9. Research and development (R&D) 0190 0.190 0.180 0.162 0162 0.162
10. Computer software 0330 0330 0330 0330 0330 0330
In this Databook, the same price har- 11. Other intellectual property products 0270 0270 0270 0270 0270 0270
monization method is applied to ad- .
. . . Source: APO Productivity Database 2019.
just the quahty improvement for IT Note: See Table 2 in Section 6.1 (p. 68) for the country groups (D1-D6).
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A.4 Land Stock

hardware and communications equipment in countries where the appropriate quality-adjusted price data
is not available, with Japan’s prices as a reference country. A similar procedure was applied in cases where
the prices for some assets were not available, to estimate missing data based on the relative price of these
assets to total GFCF.

Figure 80 presents the estimated capital-output ratio (stock coefficient) that is defined by the ratio of the
beginning-of-period net capital stock (all types of produced assets owned by private and public institu-
tions) to the basic-price GDP at current prices. Bhutan has the highest capital-output ratio among the
Asia24 economies, at 4.0 in 2017, reflecting the industry structure skewing to electricity (hydropower).
Compared to the 1980 level in each country, all Asian countries except Cambodia, Mongolia, Iran, and

Pakistan have an increasing trend of capital-output ratio.
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Figure 80 Capital-Output Ratio (Produced Assets)
—Ratio of the beginning-of-period net capital stock to basic-price GDP at current prices in

1980, 2000, and 2017

Source: APO Productivity Database 2019.

Land Stock

Land is an important factor of production not only in the agriculture sector, but also in manufacturing and
service sectors. In densely populated countries, land occupies a large share of nominal capital stock. Re-
gardless of its importance, land has not been considered as capital in the past Databook series. This edition
of the Databook newly considers land as capital. Table 5 defines the types of land use. In the APO Pro-
ductivity Database 2019, four types of land for economical use (land code: L1100, L1211, L.1212, and
1L1213) are treated as non-produced assets (asset code: 12—-15). In Asia, only a few Asian countries (i.e.,
Japan and Korea) publish the estimates of land stocks in their national balance sheets of the national ac-
counts. To cover the Asia24 economies, the land stock database has been developed since 2017 at KEO.

'The land stock data consists of the estimates at current and constant prices by four types of land uses. The
data on land area (m?) is available in FAOSTAT for agricultural use (asset code 12) and in national data
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resources (including the data collected by the national ex-
perts in APO member economies and research team at
KEO) for non-agricultural use (code: 13-15). For countries
in which the data of national land area for residential use
(code 15) is not available, they are estimated based on mul-
tiple approaches using available information and our esti-
mates; e.g., number of households, average area per unit of
household, population/household density in rural and ur-
ban areas, stock estimates of dwellings (see Appendix 3),
and per capita GDP, and so on. If land for industrial use
(code 13) is not available from national surveys like the manu-
facturing census, it is estimated based on our estimates of pro-
ductivity of industry-use land and the manufacturing GDP.
Similarly, land for commercial use (code 14) is estimated
based on our estimates of productivity of commercial-

Table 5 Classification of Land

asset -
type of land classification

L0000 Total land
L1000 Land for economical use
12 L1100 Land for agricultural use
L1200 Land for non-agricultural use
L1210 Land for building use
13 L1211 Land for industrial use
14 L1212 Land for commercial use
15 L1213 Land for residential use
L1220 Land for other use
2000 Land for forest use
13000 Land for inland water use

Source: APO Productivity Database 2019.
Note: See Table 4 in Appendix 3 (p. 152) for the clas-
sification of produced assets.

use land and the service-sector GDP, if it is not available in national data resources.

For countries in which the land stocks at current prices are not available, the samples of land price data

are collected to estimate the current-price land stocks. The land price data are available mainly in the ur-
ban area and are collected from market data and survey results such as Zhe World Land Value Survey (Japan
Association of Real Estate Appraisers: JAREA), Report on Survey of Urban Land Prices in the Developing
World (International Housing Coalition: IHC), and Survey on Business Conditions of Japanese Companies in
Asia and Oceania (Japan External Trade Organization: JETRO). With our assumptions on the price gaps
between urban and rural areas in each country, these survey prices of urban land area are discounted to
estimate the national level averages. On land prices for agricultural use, the national level average price is
estimated in each country based on our estimates of the discounted present value of future rents, which
are based on our estimates of mixed income in agriculture sector and the rate of return (see Appendix 5).
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Figure 81 Capital-Output Ratio (Produced Assets and Land)
——Ratio of the beginning-of-period net capital stock to basic-price GDP at current prices in 2017

Source: APO Productivity Database 2019.



A.5 Capital Services

Although further efforts to improve the estimates are required, Figure 81 presents our current estimates
of the ratios of total capital stock to basic-price GDP and the land shares of total capital stocks (at right
axis) in 2017. When including land stocks, the country order of capital-output ratios is considerably re-
vised from Figure 80, which is based on only produced assets. In ROC, Singapore, and Hong Kong, the
estimated land shares exceed 70% of total capital stock, which are almost twice of 38% in Japan and 31%
in the US. As the capital-output ratios are over 5 in Asian Tigers and Japan, the consideration of land
stocks is expected to eliminate a bias to underestimate TFP growth (See Box 3, p. 64).

@XE Capital Services

In the analysis of production and productivity, capital service provides an appropriate concept of capital
as a factor of production. The fundamental assumption in measuring capital services is proportionality
between the (productive) capital stock and capital services in each type of asset. Thus, the growth rates of
capital services can differ from that of capital stock only at the aggregate level. For aggregating different
types of capital, the user costs of capital by type of asset are required. This Appendix outlines the method-
ology of the user cost of capital estimation and presents the estimated results of endogenous rate of return

for Asian countries in the APO Productivity Database 2019.

The user cost of capital of a new asset (with type of asset denoted as % of the period #), u#o, is defined as
qf-l,o {r+ (1 + 7%) 6bro - m+}, where 7, 65,0, and gfo are the expected nominal rate of return, cross-section
depreciation rate, and asset price, respectively. The asset-specific inflation rate 7t is defined as (gfo / gf-1,o -1).
The OECD assumes the country-specific ex-ante real rate of return 7* that is constant for the whole pe-
riod, and defines the nominal rate of return as 7= (1 + 7*)(1 + ps) - 1, where o represents the expected
overall inflation rate, defined by a five-year centered moving average of the rate of change of the CPI (see
Schreyer, Bignon, and Dupont, 2003).

One of the main difficulties in applying the ex-ante approach for measuring user cost of capital is obtain-
ing proper estimates for real rates of return, which can differ considerably among countries and over time.
On the other hand, the ex-post approach originated by Jorgenson and Griliches (1967) allows an estima-
tion based on observed data. Assuming constant returns to scale and competitive markets, capital com-
pensation can be derived from the summation of the capital service cost V% for each asset, which is defined
as the product of the user cost of capital and the productive capital stock (i.e., Vi = ¢ V'# = Seuro 7). Based
on this identity and the 7-equations of user cost of capital, the 7+1 variables of uto and 7 are simultane-
ously determined, using the observed capital compensation 7 as the total sum of V* that is not observable
in each asset. Note that the depreciation rate O5.40 is not independent of the estimated 7.

The estimated results of the ex-post real rate of return based on 7= (1 + ) / (1 + p5)-1 for 24 Asian
countries and the US are presented Table 6, as the five-year averages in the entire observation period
1970-2017.1n 2015-2017, the real rate of return ranged from 3.7-3.9% in Hong Kong, Japan, Korea, and
Singapore to 20-25% in Myanmar and Pakistan. Using these ex-post estimates, the aggregate capital
services are measured in this report. The difference caused by the ex-ante and ex-post approaches may
provide a modest difference in the growth measure of capital services, regardless of the substantial differ-
ences in the rates of return and capital compensations.
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Table 6 Average Ex-Post Real Rate of Return in Asia

[ [ 19701974 | 1975-1979 | 19801984 | 1985-1989 | 1990-1994 | 1995-1999 | 2000-2004 | 2005-2009 | 2010-2014 | 2015-2017
124 1.2 19.6 214 173 172 15.7 17.8 17.1

Bangladesh 118

Bhutan 35 56 04 75 46 58 76 76 56 42
Brunei 80.8 1343 157.0 68.6 399 242 298 383 29.0 126
Cambodia 14.6 136 42 -250 -22.1 204 181 12.7 218 17.1
China 229 14.0 11.8 100 9.1 87 103 121 76 4.1
ROC 85 6.5 64 9.0 42 53 6.1 46 6.6 53
Fiji 13.0 14.5 104 9.9 18.6 1.2 10.5 1.7 11.6 144
Hong Kong 76 7.1 19 8.0 27 40 76 79 46 37
India 50 9.8 6.1 6.8 5.7 65 94 9.2 38 79
Indonesia 285 256 273 215 175 86 129 16.9 14.9 73
Iran 258 196 73 28 27 38 176 203 14.3 158
Japan 25 08 40 56 27 17 30 38 28 37
Korea 42 02 15 63 19 18 54 6.1 43 39
Lao PDR 15.1 —08 =77 —4.2 13.1 83 6.0 16.9 16.8 180
Malaysia 266 2538 179 14.1 14.4 133 16.5 20.1 196 14.1
Mongolia 12.8 10.7 10.0 104 05 -18 11.6 183 15.5 16.2
Myanmar 395 56.2 543 346 323 36.1 386 359 487 247
Nepal 395 26.1 19.1 173 14.1 10.1 14.0 15.2 10.3 9.0
Pakistan 203 19.0 16.6 208 17.9 219 27.1 209 233 209
Philippines 139 15.7 9.8 104 11.9 154 20.2 19.2 17.2 16.7
Singapore 46 59 64 6.2 5.1 34 44 73 35 37
Sri Lanka 27.2 30.7 129 1.1 9.6 11.0 11.6 154 233 179
Thailand 12.1 113 9.6 124 11.6 73 108 11.8 1.2 10.5
Vietnam 254 238 6.6 —46.3 83 217 216 136 124 10.5
us 9.1 7.1 6.0 79 59 9.9 96 85 9.1 106

Unit: Percentage
Source: APO Productivity Database 2019.

@YX Hours Worked and Labor Compensation

Labor volume can be measured in three units: number of persons in employment; number of filled jobs;
and hours actually worked. Given the variations in working patterns and employment legislation both
over time and across countries, hours worked, if accurately measured, offers the most time-consistent and
somewhat internationally comparable unit measuring the volume in each of different types of labor. This
is the primary underlying reason for the importance of choosing hours actually worked in productivity
analysis, but, due to the difficulty in accurately estimating average hours actually worked, it is not always
available or comparable across countries. The variety of data sources, definitions, and methodologies avail-
able in estimating these labor market variables often leads to a fragmentation of labor market statistics of
an individual country concerned, dubious data quality, and incomparability across countries. Here follows
an attempt to outline some of these intricate measuring issues.

Data on labor volume comes from two main statistical surveys on establishment and household, with re-
spective strengths and weaknesses. Establishment surveys are surveys of firms with stratified sample
frames by the size of establishments. The concentration of total employment in a relatively small number
of establishments means that this sampling strategy is cost-effective in delivering high precision labor
market estimates with a small sampling error. Questionnaires are designed to be close to the concepts used
in company administration. This has both strengths and weaknesses. Data collected is of high quality and
accuracy. On the other hand, changes in legislation and regulation could be a source of instability to the
definitions, and in turn of the data collected. Furthermore, data that companies do not collect for admin-
istrative purpose, such as unpaid hours and worker characteristics, are unavailable. This greatly limits the
varieties of labor market data that can be collected through establishments.”® Information on hours is on
paid hours rather than hours actually worked. Certain categories of employment, most notably the

55: Employment as measured is necessarily based on jobs rather than on persons employed, as persons holding multiple jobs with
different establishments cannot be identified and will be counted more than once.



A.6 Hours Worked and Labor Compensation

self-employed, are not covered. Sometimes small firms, informal employment (occupies more than 50%
in some developing Asian countries) or the public sector is also excluded. Because of these limitations,
labor market data from establishment surveys often requires a raft of adjustments for omissions and defi-
nition modifications during the compilation process.

Household-based labor force surveys (LFS), in contrast, have full coverage of the economy, although they
sometimes incorporate age or geographic exclusions and may have imperfect coverage of the armed
forces and other institutional households. Nonetheless, they provide valuable data on certain employment
groups such as the self-employed and unpaid family workers, and on the rate of multiple job holding.
Employment status in LFS is independently determined and is not subject to the criteria used in com-
pany records. Most countries follow the International Labour Organization (ILO) definitions. As LFS

are surveys from the socio-economic perspective,

they also provide rich data on worker characteris- Bhutan 43
. h 1 d .. 1 . 56 Myanmar 37
tics that are relevant to productivity analysis. Cambodia i
Bangladesh 37
. .. Iran 32
The common practice of statistical offices has LMV 2
been to combine information from both estab- SmgBapO‘? i:
runel
lishment and household surveys, with a view of Thailand 27
making use of the most reliable aspects of each of Vietnam 2
. . Hong Kong 24
the surveys. This seems to be the most promising Malaysia 23
PO . . Korea 23
avenue forward in improving the quality and con Lo pon .
sistency of data on labor input. However, statisti- China 2
B, . . ASEAN 2
cal offices could still differ a great deal in their eiod o
methodologies, especially in estimating the an- East Asia 20
al h ked iob/ d Philippines 20
nual average hours worked per job/person, de- South Asia .
pending on their starting points, namely LFS APO20 19
. . India 19
data or enterprise data. All these must be consid- ASEANG 18
ered in international comparisons of productivity. , k_ROC 1618
akistan
Indonesia 14
Figure 82 presents a cross-country comparison of o Lanka ’
Mongolia 6
average annual hours worked per worker for Turkey 4
. Fiji 4
2010-2017, relative to the level of the US, based Nepg; ,
on the Asia QALI Database in Appendix 7. It Japan 0
. . . . . Australia -5
indicates that workers in Asian countries tend to 1S o
work much longer hours than those in the US 20 -0 o 0 20 30 40  50%

and Europe. In many of the countries sampled,
the difference in annual hours worked per person
relative to the US is more than 10% of the US
level.*” Prolonged working hours are observed in
Asian countries regardless of their stage of develop-
ment, spanning low-income countries such as Ban-
gladesh and Cambodia to high-income countries

Figure 82 Hours Worked Per Worker, Relative
to the US

—Average annual hours worked per worker in 2010-
2017

Sources: Official national accounts and labor force survey in each
country, including author adjustments, for Asian countries and
OECD Stat for the EU15.

56: The major weakness of the LFS, however, is data precision. By relying on the recollection of the respondents, their response also
depends on perception. Response errors could, therefore, arise from confusion of concepts and imprecise recollection of the re-
spondents concerning work patterns and pay during the reference week. Another source of error originates from proxy response,
which relies on the proxy’s perception and knowledge of another household’s member. A high level of proxy responses could,

therefore, reduce the reliability of data collected.

57: Shorter hours worked in Nepal is due to frequent general strikes called “Banda”, which are mainly lead by some political parties.
According to the Nepal Human Rights Commission, Banda were called 821 times in various regions in 2009, and economic ac-

tivities were closed during Banda.
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Figure 83 Availability of COE Estimates

Sources: Official national accounts and SUT/IOT in each country.
Note: Hatched areas show the periods in which only the data mingled with operating surplus or
mixed income is available.

such as Singapore and Korea. An exception is Japan. Workers in Japan are likely to work much shorter
hours than those in other Asian countries. However, compared with the EU15, hours worked by workers
in Japan are still about 11% greater.

'The labor share, which is defined as the ratio of labor compensation of total employment to GDP at basic
prices, is one of the key factors to determine TFP growth. The estimates on the compensation of employ-
ees (COE), however, are not fully available in the official national accounts in Asian countries. Figure 83
summarizes the availability of the COE estimates in the official national accounts and the input-output
tables in each country (Table 3 in Appendix 3). Currently the national accounts in Bangladesh, Bhutan,
Indonesia, the Lao PDR, Myanmar, Pakistan, and Vietnam do not fully publish the COE estimates. In
addition, in some countries like Cambodia and Iran, the estimates are not fully available for the entire
period of our observation of 1970-2017. In such cases, the COE is estimated or extrapolated by the esti-
mates based on the Asia QALI Database.

The compensation for the self-employed and contributing family workers is not separately estimated in
the national accounts but is combined with returns to capital in mixed income. The APO Productivity
Database 2019 uses the estimates in the Asia QALI Database (Appendix 7), in which a country-common
assumption is applied, with the exceptions for countries where reliable data are available. The assumption
used in Asia QALI is that the wage differential ratio (WDR) in hourly wages of non-employees to em-
ployees in each elementary group of labor inputs is set at 0.5 for Japan, the Asian Tigers, and CLMV
(except Myanmar) and 0.2 for other countries in the Asia QALI Database 2019.



A.7 Quality-adjusted Labor Inputs

Quality-adjusted Labor Inputs

In productivity analysis, labor inputs are expected to be quality adjusted to reflect workforce heterogeneity,
as recommended in the SNA 2008 (United Nations, 2009). To adjust total hours worked for quality would
require information on worker characteristics to differentiate the workforce into different types, which are
then weighed by their marginal productivity and approximated by their respective shares of total compen-
sation. In the stage of high economic growth, labor quality growth can be a significant factor as well as the
increase in hours worked, improvement in education attainment of workers, and a shift from the self-
employed (e.g., in agriculture or informal service sectors) to the employees (e.g. in manufacturing or for-
mal service sectors).

Deriving a quality adjusted labor input (QALI) measure is a data-demanding exercise. Even if LFS
provides the required information, researchers often run into the consistency issues discussed in Appendix
6, as well as sample size problems as they break down the workforce into fine categories. Covering the
Asia24 economies, our project has collected the data on employment and wage/incomes by type of labor
categories since 2013, based mainly on LFS and Population Census, as listed in Table 7. The developed
data is called as Asia QALI This data consists of number of workers, hours worked per worker, and
hourly wages, which are cross-classified by gender, education attainment, age, and employment status. The
first report on development of Asia QALI for South Asian countries was published in Nomura and
Akashi (2017). Although further examinations will be required to improve the estimates, the first set of
Asia QALI Database covering the Asia24 economies is newly used to provide the estimates of total hours
worked, labor qualities, and QALI in the APO Productivity Database 2019.

Table 7 Sources of Labor Data

Sources of Labor Data

Bangladesh Population and Housing Census, Labour Force Survey
Bhutan Population and Housing Census, Labour Force Survey, Labour Market Information Bulletin,
Brunei Population and Housing Census, Labour Force Survey

Cambodia  General Population Census, Inter-Censal Population Survey, Labor Force Survey, Socio-Economic Survey

China China Statistical Yearbook, China Labor Statistical Yearbook, Population Census, 1% National Population Sample Survey
ROC Population and Housing Census, Yearbook of Manpower Survey Statistics in Taiwan Area, Manpower Utilization Survey
Fiji Census of Population and Housing, Employment and Unemployment Survey, Annual Employment Survey

Hong Kong  Population Census, Population By-Census, General Household Survey, Annual Earnings and Hours Survey
India Census of India, Employment and Unemployment Survey, National Sample Survey
Indonesia  Population and Housing Census, Labor Force Situation in Indonesia, Laborer Situation in Indonesia

Iran National Population and Housing Census, Labour Force Survey, Iran Salary Report

UepeEIT Population Ce.nsus, Labor Force Survey, Census of Manufacture, Basic Survey on Wage Structure, Monthly Labour Survey, Japan's
System of National Accounts

Korea Population and Housing Census, Economically Active Population Survey, Employment Structure Survey, Wage Structure Survey

Lao PDR Population Census, Labour Force Survey, Urban Labour Force Survey, ADB Key Indicators for Asia and the Pacific

Malaysia Population and Housing Census, Labour Force Survey, Salaries & Wages Survey

Mongolia  Population and Housing Census, Labour Force Survey, Survey on Wages and Salaries, A Pilot Time Use Survey

Population and Housing Census, Labour Force Survey, Salary Survey Report, Survey on Business Conditions of Japanese

e Companies in Asia and Oceania
Nepal Population and Housing Census, Labor Force Survey
Pakistan Population Census, Labour Force Survey, Census of Manufacturing Industries

Philippines  Labor Force Survey

Singapore  Population Census, Labor Force Survey, Singapore Yearbook of Manpower Statistics, General Household Survey
Sri Lanka Census of Population and Housing, Labour Force Survey

Thailand Population and Housing Census, Labor Force Survey

Population and Housing Census, Labour Force and Employment Survey, Living Stabdards Survey, Vietnam Statistical Data in the

VS 20th Century, Vietnam Economy 1986-1991

Source: Asia QALI Database 2019.
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Figure 84 Average Schooling Years of Workers

Source: Asia QALI Database 2019.

Figure 84 presents the time-series comparisons of the average schooling years observed in terms of work-
ers since 1970, as a more intuitive indicator based on the Asia QALI Database. Japan is the leading coun-
try (13.2 years), followed by Korea (13.2 years), the ROC (13.0 years), Hong Kong (12.3 years) and
Mongolia (12.0 years). The reverse reflects the differences in employment rate of highly educated persons,
e.g. higher rate of unemployment of educated persons in Korea. Although there is a significant range in
2017 from 4.4 years (Bhutan) to 13.2 years (Japan), the average years have increased since 1970 in almost
all economies in Asia.

@XB Purchasing Power Parities

Purchasing power parities (PPPs) are indispensable inputs into economic research and policy analysis in-
volving cross-country comparisons of macroeconomic aggregates. They affect a double conversion of macro-
economic measures, estimated in national currencies and price levels, into comparable cross-country
volume measures. These are expressed in a common currency and at a uniform price level. PPPs are price
relatives that show the ratio of the prices in national currencies of single or composite goods and services

160



A.8 Purchasing Power Parities

in different countries. They are compiled within the Inter- ; i‘:’:;fa“a
national Comparisons Program (ICP). Comparisons are 1 iHongKong
made from the expenditure side of GDP. To this end, the n ;{aopcan
ICP compiles PPPs by holding worldwide surveys at reg- L Ejﬁﬁi{)d‘-a
ular intervals (currently, every six years) to collect compa- [ ;:‘g:p”ore
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eral methodological improvements, see Eurostat-OECD - hiosines
(2012) and World Bank (2014). 7 g:aganﬂé
-31 Nepal
Chapter 3 mainly provides the cross-country comparison = EZSSPIS';
of economic volumes. To obtain comparable volume mea- > FMU?”QO'B
sures, the Databook uses the constant PPP approach, > éaaut:: Arabla
which relies not on a time series of PPPs, but on one of 40 Bahrain
the benchmark estimates. The Databook has used the s Sumwaanit
benchmark estimates by the ICP 2011 round since the > ‘A}j;’n”:;i;’:
2014 edition. The use of this approach creates national 50 40 30 20 -0 0  10%

series for volumes at the prices of a common reference
year (i.e., 2017), and deflates these by the PPP for a fixed
year (i.e., 2011).

Figure 85 Revisions of PPP for GDP by
the 2011 ICP Round
—Ratio of the 2011 ICP PPP to the 2005 ICP

.. . . . PPP (extrapolated for 2011)
It is inevitable that they will be compared with the results

of the previous round in 2005, which has provided the Source: World Bank, World Development Indicators 2014.
benchmark estimate for the past Databook series in

2009-2013. Figure 85 shows the revisions of PPPs in

Asian countries at the 2011 ICP round, in comparison with the 2005 ICP round. The 2011 benchmark
PPP for most of the Asian countries is lower than suggested by their extrapolated equivalents from the
2005 benchmark, with a difference ranging from +3% for Korea to —47% for Myanmar. Except for Singa-
pore, it is observed that revisions for the more mature economies are much smaller (ranging within +4%)
than those for the rapidly developing economies (with downward revisions greater than 10%). Therefore,
the impact of the PPP revisions is to raise the relative size of Asian economies, moving them closer to the
level of the more mature economies. More specifically, the PPP revisions for India and China are —24%
and —16%, respectively. As a result, the relative positions of India and China have improved considerably
in cross-country level comparisons after PPP revisions at the 2011 ICP round.

'These revisions by the 2005 ICP round have a property to partly offset the past upward revisions by the
2005 ICP round for many Asian countries. The 2005 benchmark PPP for most of the Asian countries
were upwardly revised compared to their extrapolated equivalents from the 1993 benchmark estimates
that had been used in the Databook 2008. For example, the PPP estimates were upwardly revised by 55%
and 65% (thus the internationally comparable measures of GDP in 2005 were reduced by 36% and 40%)
for India and China, respectively.

Singapore is an exceptional country, in which the PPP has been downwardly revised (thus the relative size
of the economy has been upwardly revised) by both revisions of the ICP 2005 and 2011 rounds. The PPP
for Singaporean GDP was revised by —29% and by —16% in the ICP 2005 and 2011 rounds, respectively.
Based on the constant PPP approach, the revision by the ICP 2011 round advanced the years when the
Singapore economy has surpassed Japan and the US to 1980 (from 1993) and 1992 (from 2004), respec-
tively, as a measure of per capita GDP. It may require further examination if this revision provides an
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appropriate view. The cross-country level comparison has to face a much larger opportunity to be revised,
compared to the cross-country growth comparison. The readers should bear in mind these circumstances.

@XB OtherData

For China, multiple data sources have been used; GDP for the whole economy, industry GDP, final de-
mands, employment, and income data are taken from China Statistical Yearbook and China National Income
1952-1995; time-series data of GFCF during 1952-2017 at current and constant prices are constructed
at KEO; the main references for GFCF construction are drawn from Szatistics on Investment in Fixed As-
sets of China 1950-2000, China Statistical Yearbook, and 1987, 1992, 1997, 2002, 2007, and 2012 Inpurt—
Output Tables of China; and multiple data sources for manufacturing, electrics, and trade data from China’s
Customs Statistics are also utilized.*

'The data source for the EU15 and the EU28 is the OECD.Stat (http://stats.oecd.org/) and the Eurostat
(http://ec.europa.eu/). The data for the US, Australia, Bhutan, and Turkey is taken from the website of the
US Bureau of Economic Analysis (http://www.bea.gov), the Australian Bureau of Statistics (http://www.
abs.gov.au/), the National Statistics Bureau of Bhutan (http://www.nsb.gov.bt/) and UNDESA (2016),
and the Turkish Statistical Institute (http://www.turkstat.gov.tr), respectively.

'The exchange rates used in this edition are adjusted rates, called the Analysis of Main Aggregate (UNSD
database) rates, in the UNSD National Accounts Main Aggregate Database. The AMA rates coincide
with IMF rates except for some periods in countries with official fixed exchange rates and high inflation,
when there could be a serious disparity between real GDP growth and growth converted to US dollars
based on IMF rates. In such cases, the AMA adjusts the IMF-based rates by multiplying the growth rate
of the GDP deflator relative to the US.

Tax data of member economies are supplemented by the IMF’s Government Finance Statistics. From its
tax revenue data, “taxes on goods and services” and “taxes on imports” are used for calculating taxes on
products. From its expenditure data, “subsidies” are taken. Data taken from Government Finance Statis-
tics play a key role in adjusting GDP at market prices to GDP at basic prices. The data for energy con-
sumptions and CO2 emissions is based on IEA's CO2 Emissions from Fuel Combustion, Energy Balances of
OECD Countries, and Energy Balances of non-OECD Countries.

58: Holz (2006) provides a useful reference on Chinese official statistics. The project appreciates Meng Ruoyan (Keio University) for
her supports on Chinese data.
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Table 8 GDP using Exchange Rate
——GDP at current market prices, using annual average exchange rate

1970 (%)

1980 (%)

1990 (%)

2000 (%)

2010 ()

2017 (%)

Japan 208 1000 Japan 1,087 1000 Japan 3,128 1000 Japan 4,888 1000 China 6,101 1000 China 12,238 100.0
China 93 447 China 306 282 China 395 126 China 1211 248 Japan 5700 934 Japan 4860 397
India 64 305 India 190 175 India 335 107 Korea 562 115 India 1671 274 India 2601 213
Iran 1 54 SaudiArabia 165 152 Korea 279 89 India 48299 Korea 1,094 179 Korea 1531 125
Pakistan 10 49 Iran 97 90 ROC 167 53 ROC 331 68 Indonesia 75 124 Indonesia 1016 83
Indonesia 10 48 Indonesia 80 73 Indonesia 127 41 SaudiArabia 191 39 SaudiArabia 533 87 SaudiArabia 697 5.7
Bangladesh 10 47 Korea 65 60 SaudiArabia 119 38 HongKong 172 35 lran 498 82 ROC 5715 47
Korea 90 43 UAE 4 41 Iran 95 30 Indonesia 168 34 ROC 46 73 lran 510 42
Thailand 73 35 ROC 42 39 Thailand 89 28 Thailand 127 26 Thailand 342 56 Thailand 458 37
Philippines 68 33  Thailand 33 31 HongKong 7725 lran M 23 UAE 298 49 UAE 397 32
ROC 58 28 Philippines 33 30 UAE 51 16 UAE 106 22 Malaysia 255 42 HongKong 342 28
SaudiArabia 54 26 Kuwait 30 27 Philippines 47 15 Singapore 9% 20 Singapore 26 39 Singapore 337 28
Malaysia 39 19 HongKong 29 27 Pakistan 4615  Malaysia 95 19 HongKong 229 37 Malaysia 31526
HongKong 38 18 Malaysia 25 23 Malaysia 45 14  Philippines 81 17 Philippines 200 33 Philippines 314 26
Kuwait 30 14 Pakistan 24 22 Singapore 39 12 Pakistan 79 16 Pakistan 175 29  Pakistan 303 25
Sri Lanka 28 14 Bangladesh 19 17 Bangladesh 31 10 Bangladesh 51 11 Qatar 128 21 Bangladesh 246 20
Myanmar 27 13 Singapore 12 11 Kuwait 19 06 Kuwait 38 08 Kuwait 118 19 Vietnam 27 19
Singapore 19 09 Qatar 79 07 Oman 12 04 Vietnam 33 07 Vietnam 17 19 Qatar 172 14
Vietnam 12 06 Oman 63 06 Srilanka 94 03 Oman 20 04 Bangladesh 115 19  Kuwait 12310
Nepal 1105 Brunei 62 06 Qatar 75 02 Srilanka 19 04 Oman 58 09 Srilanka 87 07
UAE 1105  Myanmar 59 05 Vietnam 65 02 Qatar 18 04 Srilanka 5 09 Oman 7206
Cambodia 08 04 Srilanka 49 05 Myanmar 57 02 Bahrain 84 02 Myanmar 37 06  Myanmar 45 04
Qatar 05 03 Bahrain 35 03 Bahrain 45 01 Myanmar 78 02 Bahrain 26 04 Bahrain 35 03
Bahrain 04 02 Nepal 26 02 Nepal 44 0.1 Brunei 67 0.1 Nepal 19 03 Nepal 29 02
Oman 03 01 Fiji 12 01 Brunei 39 01 Nepal 63 0.1 Brunei 14 02 Cambodia 2 02
Brunei 02 01 Vietnam 10 01 Cambodia 18 01 Cambodia 37 01 Cambodia 11 02 LaoPDR 17 01
Fiji 02 01 Cambodia 07 01 Mongolia 16 01 LaoPDR 18 00 LaoPDR 74 0.1 Brunei 12 01
Lao PDR 01 01 Mongolia 05 00 Fiji 14 00 Fiji 17 00 Mongolia 72 01 Mongolia 1m0
Mongolia 01 01 LaoPDR 03 00 LaoPDR 09 00 Mongolia 14 00 Fiji 32 01 Fiji 49 00
Bhutan 01 00 Bhutan 01 00 Bhutan 03 00 Bhutan 04 00 Bhutan 16 00 Bhutan 25 00
(region) (region) (region) (region) (region) (region)
APO20 358 1719 APO20 1,748 1608 APO20 4531 1448  APO20 7310 1496  APO20 11,937 1957  APO20 13,806 112.8
Asia24 454 2180  Asia24 2,066 190.1  Asia24 4936 1578  Asia24 8536 1746 Asia24 18090 2965 Asia24 26,103 2133
Asia30 464 2231 Asia30 2323 2137 Asia30 5148 1646  Asia30 8918 1825 Asia30 19,250 3155  Asia30 27,600 225.5
East Asia 320 1537 East Asia 1,530 1407 East Asia 4047 1294  East Asia 7,165 1466  East Asia 13,577 2226  East Asia 19,556 159.8
South Asia 88 421 South Asia 241 222 SouthAsia 427 136 SouthAsia 638 131 SouthAsia 2036 334 SouthAsia 3269 267
ASEAN 35 167 ASEAN 197 181  ASEAN 366 117  ASEAN 619 127 ASEAN 1975 324  ASEAN 2763 226
ASEAN6 30 144 ASEAN6 189 174  ASEAN6 351 112 ASEANG 573 117  ASEANG 1802 295 ASEAN6 2452 200
CLMV 48 23 CLmv 80 07 CLmvV 15 05 CLMV 46 09 CLMV 173 28 MV 31225
GCC 11 51 GCC 257 236 GCC 213 68 GCC 382 78 GCC 1,60 190 GCC 1497 122
(reference) (reference) (reference) (reference) (reference) (reference)
usS 1,073 5157 US 2857 2628 US 5963 1906 US 10,252 2098 US 14992 2457 US 19,485 159.2
EU15 1,246 5987 EU15 3,325 3059 EU15 6398 2045 EU15 9918 2029 EU15 14577 2389 EU15 18,685 152.7

EU28 11,024 2255 EU28 16,800 2754 EU28 21,136 1727
Australia 45 217 Australia 173 159  Australia 324 103 Australia 409 84 Australia 1,299 213 Australia 1416 116
Turkey 24 1.7 Turkey 92 85 Turkey 204 65 Turkey 213 56 Turkey 712 127 Turkey 852 70
Unit: Billions of US dollars.
Sources: Official national accounts in each country, including author adjustments.
Note: See Appendix 2 for the adjustments made to harmonize GDP coverage across countries.
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Table 9 GDP using PPP
——GDP at constant market prices, using 2011 PPP, reference year 2017

1970 (%)

1980 (%)

1990 (%)

2000 (%)

2010 (%)

2017 (%)

Japan 1,669 1000 Japan 2632 1000 Japan 4,153 1000 China 5150 1000 China 14,024 1000 China 23,369 100.0
India 751 450 India 1,009 383 China 1910 460 Japan 4727 918 India 6,037 430 India 9511 407
China 430 258 SaudiArabia 802 305 India 1732 417 India 2948 572 Japan 5037 359 Japan 5427 232
SaudiArabia 303 182 China 787 299 Indonesia 894 215 Indonesia 1352 263 Indonesia 2252 161 Indonesia 3252 139
Iran 302 181 Indonesia 488 185 SaudiArabia 754 182 Korea 1073 208 Korea 1,655 118 Korea 2035 87
Indonesia 218 131 lran 420 160 Korea 549 132 SaudiArabia 988 192 lran 1,520 108 SaudiArabia 1795 7.7
Kuwait 154 92 UAE 214 81 lIran 544 131 Iran 811 158 SaudiArabia 1381 98 lran 177276
Philippines 19 71 Korea 213 81 Thailand 40 99 ROC 668 13.0 ROC 1,004 72 Thailand 1,248 53
Thailand 101 60 Philippines 212 81 ROC 349 84 Thailand 638 124 Thailand 999 71 ROC 1193 51
Pakistan 93 56 Thailand 192 73 Pakistan 314 76  Pakistan 530 103 Pakistan 804 57 Pakistan 1091 47
Korea 88 53 ROC 158 60 Philippines 259 62 Malaysia 393 76 Malaysia 653 47 Malaysia 933 40
Bangladesh 88 53 Pakistan 149 57 UAE 219 53 Philippines 362 70 Philippines 577 41 Philippines 877 338
ROC 59 35  Kuwait 125 47  Malaysia 193 47 UAE 359 70 UAE 534 38 UAE 71731
Malaysia 4 29 Malaysia 106 40 HongKong 169 41 HongKong 249 48 Vietnam 433 31 Vietnam 659 28
Vietnam 44 27 Bangladesh 9 36 Bangladesh 143 35 Bangladesh 238 46 Bangladesh 409 29 Bangladesh 638 27
Hong Kong 37 22 HongKong 88 34 Singapore 115 28 Singapore 229 45 Singapore 403 29 Singapore 536 23
Myanmar 35 21 Vietnam 58 22 Vietnam 9% 24 Vietnam 213 41 HongKong 372 27 HongKong 45 20
Sri Lanka 30 18 Singapore 55 21 Kuwait 9 23 Kuwait 167 32 Kuwait 254 18 Qatar 348 15
Singapore 23 14 Myanmar 54 20 Oman 68 16 Srilanka 113 22 Qatar 250 18 Kuwait 301 13
Qatar 19 1.1  Srilanka 45 17 Srilanka 68 16 Oman 109 21 Myanmar 198 14  Srilanka 273 12
Nepal 13 08 Qatar 33 13 Myanmar 62 15 Myanmar 105 20 Srilanka 188 13 Myanmar 261 11
Brunei 13 08 Brunei 3212 Qater 38 09 Qatar 73 14 Oman 148 1.1 Oman 193 08
Cambodia 12 07 Oman 31 12 Nepal 28 07 Nepal 45 09 Nepal 66 05 Nepal 92 04
UAE 11 07 Nepal 18 07 Brunei 24 06 Bahrain 31 06 Bahrain 55 04 Bahrain 7103
Oman 11 07 Bahrain 17 06 Bahrain 19 05 Brunei 30 06 Cambodia 41 03 Cambodia 66 03
Bahrain 81 05 Mongolia 66 03 Mongolia 11 03 Cambodia 19 04 Brunei 34 02 LaoPDR 49 02
Mongolia 37 02 Cambodia 56 02 Cambodia 95 02 LaoPDR 14 03 LaoPDR 29 02 Mongolia 40 02
Lao PDR 31 02 LaoPDR 44 02 LaoPDR 79 02 Mongolia 12 02 Mongolia 23 02 Brunei 3401
Fiji 2401 Fiji 39 01 Fiji 48 01 Fiji 61 01 Fij 70 00 Fiji 87 00
Bhutan 14 00 Bhutan 22 00 Bhutan 51 00 Bhutan 76 00
(region) (region) (region) (region) (region) (region)
APO20 3,706 2220  APO20 5961 2265 APO20 10,054 2421 APO20 14642 2843 APO20 22,509 160.5  APO20 30,158 129.1
Asia24 4,186 2507 Asia24 6,837 2598  Asia24 12,052 2902 Asia24 19930 3870  Asia24 36,770 262.2  Asia24 53,830 2303
Asia30 4689 2809  Asia30 8,059 3062  Asia30 13,247 3189 Asia30 21,659 4206 Asia30 39,393 2809  Asia30 57,255 2450
East Asia 2,288 1370 East Asia 3,885 1476  East Asia 7142 1720  East Asia 11,880 230.7  East Asia 22,115 1577  East Asia 32,520 139.2
South Asia 976 584 SouthAsia 1318 50.1 SouthAsia 2287 551 SouthAsia 3,876 753 SouthAsia 7509 535 SouthAsia 11613 49.7
ASEAN 617 370 ASEAN 1,210 460  ASEAN 2074 499  ASEAN 335 652 ASEAN 5619 401 ASEAN 7916 339
ASEANG 523 313 ASEAN6 1,088 413 ASEAN6 189 457 ASEAN6 3006 584 ASEANG 4919 351 ASEANG 6,881 294
CLmv 94 56 CLMV 121 46 CLMV 177 43 CLMV 351 68 CLMV 701 50 CLMV 1035 44
GCC 504 302 GCC 121 464 GCC 1194 287 GCC 1729 336 GCC 2622 187 GCC 3425 147
(reference) (reference) (reference) (reference) (reference) (reference)
us 5345 3202 US 7,29 2772 US 10,110 2434 US 14175 2753 US 16,839 1201 US 19485 834
EU15 6,614 39.2  EU15 9,052 3439  EU15 11,563 2784 EU15 14514 2818  EU15 16,440 1172 EU15 17,91 770
EU28 16491 3202 EU28 18947 1351 EU28 20959 89.7
Australia 304 182 Australia 406 154  Australia 546 132 Australia 774 150 Australia 1051 75  Australia 1273 54
Turkey 272163 Turkey 405 154 Turkey 674 162 Turkey 964 187 Turkey 1429 102 Turkey 223396

Unit: Billions of US dollars (as of 2017).
Sources: Official national accounts in each country, including author adjustments.

Note: See Appendix 2 for the adjustments made to harmonize GDP coverage across countries.
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Table 10 GDP Growth

——Average annual growth rate of GDP at constant market prices

1990-1995 1995-2000 2000- 2005 2005-2010 2010-2015 2015- 2017 2000- 2017

China 116  Qatar 106  China Qatar 166  Mongolia 98 Iran Qatar
Malaysia 93 China 83 Cambodia 88 China 107  China 76 India 71 China 89
Kuwait 92  Vietnam 73 Vietnam 80  Bhutan 91 LaoPDR 76 Bangladesh 70  Cambodia 74
Singapore 83 Cambodia 72 Qatar 80 LaoPDR 78 Cambodia 70 Nepal 69 Lao PDR 7.2
Vietnam 81 UAE 63 Bhutan 75 India 78 India 62 LaoPDR 6.9 Bhutan 7.2
Thailand 81 LaoPDR 60 Iran 72 Cambodia 65 Bangladesh 61 Cambodia 68  Mongolia 70
Korea 81 ROC 58  Kuwait 72 Singapore 65  Srilanka 6.1 China 6.6 India 6.9
Indonesia 75  Bhutan 57 India 65 Mongolia 64  Vietnam 58  Philippines 66  Vietnam 6.6
ROC 72 India 57 Myanmar 64  Myanmar 63  Qatar 58  Vietnam 64  Bangladesh 58
Cambodia 67  Myanmar 56 LaoPDR 64  Srilanka 62  Philippines 57  Bhutan 58  Myanmar 54
Lao PDR 60 Singapore 55  Mongolia 63  Vietnam 62 Bhutan 56  Pakistan 55 Philippines 52
Pakistan 60 Korea 53 Bahrain 59 Bangladesh 59 Indonesia 54 Malaysia 49 Srilanka 52
Oman 57 Bangladesh 51 UAE 54 Indonesia 56  Malaysia 52 Indonesia 49 Indonesia 5.2
Sri Lanka 53 Malaysia 49  Thailand 53  Bahrain 54  UAE 51  Thailand 36 Malaysia 51
Bahrain 53 Srilanka 49 Malaysia 52 lran 54 SaudiArabia 50 Srilanka 35  Singapore 50
HongKong 52 Nepal 48  Pakistan 50  Oman 52 Myanmar 47 Bahrain 34 Bahrain 48
Bangladesh 50  Pakistan 45 Bangladesh 50 Malaysia 50 Oman 45  Singapore 33 Iran 46
India 50 Iran 43 Singapore 48  Philippines 48  Singapore 44 Mongolia 33 Pakistan 43
Myanmar 49  Bahrain 42 Korea 46  Nepal 44 Pakistan 39 HongKong 30 Nepal 41
Nepal 49  Philippines 39 Indonesia 46  ROC 42 Nepal 38 Korea 30 UAE 41
Iran 37 Oman 37 Philippines 45 Korea 40 Fiji 36 ROC 23 Thailand 39
UAE 36 Mongolia 36 HongKong 41 HongKong 38 Bahrain 36 Myanmar 21 Korea 38
Bhutan 34 HongKong 26 SaudiArabia 40 Thailand 37 Kuwait 35  Oman 20 HongKong 36
Brunei 31 SaudiArabia 26 Srilanka 40  Pakistan 33 Thailand 30 Qatar 20 SaudiArabia 35
Philippines 28  Kuwait 21 ROC 40  SaudiArabia 27 Korea 30 UAE 19 Kuwait 35
Saudi Arabia 28  Fiji 20 Nepal 31 UAE 25 HongKong 29 Fiji 19 ROC 34
Fiji 27  Brunei 13 Brunei 21 Kuwait 12 ROC 25  Japan 13 Oman 34
Qatar 23 Japan 11 Fiji 20 Fiji 07 Japan 10  SaudiArabia 05 Fiji 2.1
Japan 1.5 Thailand 07 Japan 12 Brunei 07 Iran 00  Kuwait —03 Japan 08
Mongolia ~ —18 Indonesia 07 Oman 10 Japan 0.1 Brunei —0.1  Brunei —06 Brunei 0.7
(region) (region) (region) (region) (region) (region) (region)
APO20 44 APO20 31 APO20 42 APO20 44 APO20 39  APO20 49 APO20 41
Asia24 57  Asia24 44 Asia24 57  Asia24 66 Asia24 54 Asia24 56 Asia24 55
Asia30 55 Asia30 43 Asia30 56  Asia30 64  Asia30 54 Asia30 53 Asia30 54
East Asia 56 EastAsia 46  EastAsia 56 EastAsia 68 EastAsia 56 EastAsia 52 East Asia 56
South Asia 51 South Asia 54 South Asia 6.1  South Asia 71 South Asia 60 South Asia 69  South Asia 6.0
ASEAN 72 ASEAN 24 ASEAN 51  ASEAN 52  ASEAN 49  ASEAN 48 ASEAN 50
ASEAN6 73 ASEAN6 19  ASEAN6 48  ASEAN6 50 ASEAN6 48  ASEAN6 47 ASEAN6 48
CLMV 69 CLMV 67 CLMV 75  CLmV 63 CLMV 57 CLmv 53 LMV 6.5
GCC 38 GCC 36 GCC 46 GCC 37 GCC 49 GCC 10 GCC 39
(reference) (reference) (reference) (reference) (reference) (reference) (reference)
us 25 US 42 US 25 US 09 US 22 US 19 us 24
EU15 17 EU15 29 EU15 18 EU15 07 EU15 10 EU1S5 21 EU15 1.6
EU28 29 EU28 19 EU28 09 EU28 11 EU28 22 EU28 17
Australia 32 Australia 38 Australia 34 Australia 28 Australia 28 Australia 26 Australia 31
Turkey 32 Turkey 40 Turkey 47 Turkey 32 Turkey 69  Turkey 52 Turkey 44
Unit: Percentage.
Sources: Official national accounts in each country, including author adjustments.
Note: See Appendix 2 for the adjustments made to harmonize GDP coverage across countries.
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Table 11 Population

1970 (%) 1980 (%) 1990 (%) 2000 (%) 2010 (%) 2017 (%)
China 8299 413 China 987.1 400 China 11433 384 China 12674 369 China 13409 348 China 1390.1 337
India 5536 275 India 6968 282 India 8701 292 India 10531 306 India 12310 319 India 1339.2 324
Indonesia 1161 58 Indonesia 1475 60 Indonesia 1794 60 Indonesia 2063 60 Indonmesia 2376 62 Indonesia 2587 63
Japan 1047 52 Japan 1171 47 Japan 1236 41 Pakistan 1379 40 Pakistan 1735 45 Pakistan 2003 49
Bangladesh 712 35 Bangladesh 854 35 Pakistan 121 38 Japan 1269 37 Bangladesh 1473 38 Bangladesh 1618 39
Pakistan 60.6 3.0 Pakistan 826 33 Bangladesh 1090 37 Bangladesh 1241 36 Japan 1281 33 Japan 1267 3.1
Vietnam 427 21 Vietnam 537 22 Vietnam 660 22 Vietnam 776 23 Philippines 923 24 Philippines 1042 25
Philippines 367 1.8  Philippines 481 19 Philippines 607 20 Philippines 765 2.2 Vietnam 869 23 Vietnam 937 23
Thailand 344 17 Thailand 448 18 Iran 551 18 ran 642 19 Iran 743 19 ran 808 20
Korea 322 16 Iran 388 16 Thailand 545 18 Thailand 60.6 18 Thailand 659 17 Thailand 677 16
Iran 284 14 Korea 381 15 Korea 429 14 Korea 470 14 Myanmar 502 13 Myanmar 534 13
Myanmar 264 13 Myanmar 334 14 Myanmar 406 14  Myanmar 461 13 Korea 496 13 Korea 514 12
ROC 148 07 ROC 179 07 ROC 204 07 Malaysia 235 07 Malaysia 286 07 SaudiArabia 329 08
SriLanka 125 06 Srilanka 147 06 Malaysia 181 06 Nepal 28 07 SaudiArabia 274 07 Malaysia 320 08
Nepal 113 06 Nepal 146 06 Nepal 181 06 ROC 223 06 Nepal 264 07 Nepal 284 07
Malaysia 109 05 Malaysia 139 06 Srilanka 170 06 Srilanka 191 06 ROC 232 06 ROC 236 06
Cambodia 677 03 SaudiArabia 974 04 SaudiArabia 163 05 Cambodia 119 03 Srilanka 207 05 Srilanka 21405
SaudiArabia 584 03 Cambodia 659 03 Cambodia 884 03 HongKong 667 02 Cambodia 140 04 Cambodia 156 04
HongKong 39 02 HongKong 506 02 HongKong 570 02 LaoPDR 522 02 UAE 826 02 UAE 939 02
Lao PDR 250 01 LaoPDR 320 01 LaoPDR 414 0.1  Singapore 403 01 HongKong 702 02 HongKong 739 02
Singapore 207 01 Singapore 241 01 Singapore 305 01 Mongolia 239 01 LaoPDR 626 02 LaoPDR 696 02
Mongolia 125 01 Mongolia 166 0.1 Kuwait 210 0.1 Fiji 080 00 Singapore 508 0.1 Singapore 561 01
Kuwait 074 00 Kuwait 136 0.1 Mongolia 207 01 Bhutan 060 00 Kuwait 291 01 Oman 482 01
Oman 068 00 Oman 109 00 UAE 177 0.1 Bahrain 064 00 Oman 277 01 Kuwait 373 01
Fiji 052 00 UAE 104 00 Oman 163 0.1  Kuwait 186 0.1 Mongolia 276 01 Mongolia 313 01
Bhutan 029 00 Fiji 063 00 Fiji 074 00 Oman 240 01 Qatar 170 00 Qatar 25 01
UAE 025 00 Bhutan 041 00 Bhutan 054 00 Qatar 061 00 Bahrain 123 00 Bahrain 150 00
Bahrain 021 00 Bahrain 034 00 Bahrain 049 00 SaudiArabia 208 06 Fij 086 00 Fiji 091 00
Brunei 013 00 Qatar 022 00 Qatar 042 00 UAE 300 01 Bhutan 068 00 Bhutan 073 00
Qatar 011 00 Brunei 019 00 Brunei 025 00 Brunei 032 00 Brunei 039 00 Brunei 042 00
(region) (region) (region) (region) (region) (region)
APO20 11471 570  APO20 14335 581 APO20 17715 595 APO20 20929 609 APO20 24213 628 APO20 26296 637
Asia24 20038 996 Asia24 24546 994  Asia24 29563 9.2 Asia24 34073 9.1 Asia24 38134 989 Asia24 40742 987
Asia30 20117 1000  Asia30 24684 1000  Asia30 29790 1000  Asia30 34366 1000  Asia30 38577 1000  Asia30 4,129.1 100.0
East Asia 9868 49.1 EastAsia 11668 473 EastAsia 13380 449 EastAsia 14727 429 EastAsia 15515 402 EastAsia 16023 388
SouthAsia 7094 353 South Asia 8945 362 SouthAsia 11268 378 SouthAsia 13575 395 SouthAsia 15995 415 SouthAsia 17519 424
ASEAN 2786 139 ASEAN 3538 143 ASEAN 4357 146  ASEAN 5121 149  ASEAN 5873 152  ASEAN 6383 155
ASEANG 2003 100 ASEAN6 2569 104 ASEAN6 3160 106 ASEANG 3712 108 ASEAN6 4300 111 ASEAN6 4686 113
CLmv 784 39 CLMV %9 39 CLMV 1196 40 CLMmV 1409 41 CLMmV 1573 41 LMV 1696 4.1
GCC 782 04 GCC 138 06 GCC 27 08 GCC 293 09 GCC 443 11 GCC 549 13
(reference) (reference) (reference) (reference) (reference) (reference)
us 251 102 US 272 92 US 2496 84 US 2822 82 US 3093 80 US 3251 79
EU15 3421 170 EUIS 3573 145 EU1S 3663 123 EUI1S 3776 110 EU1S 3974 103 EU1S 4079 99
EU28 4399 219 EU28 4618 187 EU28 4752 160 EU28 4873 142 EU28 5032 130 EU28 5115 124
Australia 126 06 Australia 147 06 Australia 171 06 Australia 190 06 Australia 220 06 Australia 246 06
Turkey 356 18  Turkey 447 18  Turkey 565 19  Turkey 67.8 20 Turkey 737 19  Turkey 808 20

Unit: Millions of persons.
Sources: Population census and other official data in each country, including author interpolations.
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Table 12 Per Capita GDP using Exchange Rate
——GDP at current market prices per person, using annual average exchange rate

1970 (%)

1980 (%)

1990 (%)

2000 (%)

2010 (%)

2017 (]

Japan 199 1000 Japan 9.29 1000 Japan 253 1000 Japan 385 1000  Singapore 46.6 1000 Singapore 60.0 100.0
HongKong 096 484 HongKong 570 614 HongKong 135 533 HongKong 258 669 Japan 445 956 HongKong 462 770
Singapore 093 465 Singapore 500 539 Singapore 128 504 Singapore 238 618 HongKong 326 699 Japan 384 639
Fiji 043 215 lIran 251 270 ROC 817 323 ROC 149 386 Korea 2.1 474 Korea 298 496
Iran 040 199 ROC 237 255 Korea 652 257 Korea 119 310 ROC 193 414 ROC 244 407
ROC 039 197 Fiji 192 207  Malaysia 250 99 Malaysia 404 105  Malaysia 892 192 Malaysia 9.82 164
Malaysia 036 179 Malaysia 178 191 Fiji 186 7.3 Fiji 211 55 Iran 670 144 China 880 147
Korea 028 140 Korea 170 184 lran 172 68 Thailand 209 54 Thailand 518 11.1  Thailand 676 113
Bhutan 023 115 Thailand 074 80 Thailand 163 64 Iran 173 45 China 455 98 Iran 631 105
Sri Lanka 023 114 Philippines 069 74 Philippines 077 30 Philippines 106 28 Fiji 368 79 Fiji 54491
Thailand 021 107 Indonesia 054 58 Mongolia 077 30 Srilanka 101 26 Indonesia 318 68 Srilanka 406 68
Philippines 018 93  Bhutan 034 36 Indonesia 071 28 China 096 25 Srilanka 272 58 Indonesia 393 66
Pakistan 017 84 Srilanka 033 36 Bhutan 058 23 Indonesia 082 21 Mongolia 261 56 Mongolia 365 6.1
Bangladesh 014 70 China 031 33 Srilanka 055 22 Bhutan 074 19 Bhutan 234 50 Bhutan 349 58
Cambodia 012 60 Pakistan 029 3.1 Pakistan 041 16 Mongolia 060 16 Philippines 216 46 Philippines 301 50
India 0.11 58 Mongolia 029 31 India 039 15 Pakistan 057 15 India 136 29 LaoPDR 247 41
China 011 56 India 027 29 China 035 14 India 046 12 Vietnam 135 29 Vietnam 242 40
Myanmar 010 51 Bangladesh 022 24 Bangladesh 029 11 Vietnam 042 11 LaoPDR 119 26 India 194 32
Nepal 010 50 Myanmar 018 19 Nepal 025 10 Bangladesh 042 11 Pakistan 101 22 Bangladesh 152 25
Mongolia 009 47 Nepal 018 19 LaoPDR 022 09 LaoPDR 035 09 Cambodia 081 17 Pakistan 151 25
Indonesia 009 43 Cambodia 011 12 Cambodia 020 08 Cambodia 031 08 Bangladesh 078 17 Cambodia 144 24
Lao PDR 005 24 LaoPDR 010 1.1 Myanmar 0.14 06 Nepal 028 07 Myanmar 074 16 Nepal 104 17
Vietnam 003 14 Vietnam 002 02 Vietnam 010 04 Myanmar 0.17 04 Nepal 072 15 Myanmar 085 14
Bahrain 188 947 Bahrain 103 1109 Bahrain 925 365 Bahrain 132 342 Bahrain 208 447 Bahrain 235 392
Kuwait 400 201.2  Kuwait 21.8 2349 Kuwait 9.10 359  Kuwait 206 535 Kuwait 407 874  Kuwait 331 551
Oman 040 199 Oman 579 624 Oman 721 285 Oman 822 213 Oman 209 448 Oman 150 250
Qatar 497 2500 Qatar 354 3815 Qatar 178 704 Qatar 295 767 Qatar 753 1616  Qatar 683 1138
SaudiArabia 092 464 SaudiArabia 170 1827 SaudiArabia 726 287 SaudiArabia 921 239 SaudiArabia 194 417 SaudiArabia 212 353
UAE 428 2154 UAE 423 4553 UAE 289 1144 UAE 353 918 UAE 360 774 UAE 422 704
Brunei 172 867 Brunei 33.0 3553  Brunei 154 610 Brunei 205 532 Brunei 355 761 Brunei 288 480
(region) (region) (region) (region) (region) (region)
APO20 031 157 APO20 122 131 APO20 256 101 APO20 349 91 APO20 493 106 APO20 525 88
Asia24 023 114 Asia24 084 91 Asia24 167 66 Asia24 251 65 Asia24 474 102  Asia24 641 107
Asia30 023 116 Asia30 094 101 Asia30 173 68 Asia30 259 67 Asia30 499 107 Asia30 668 111
East Asia 032 163 EastAsia 131 141 EastAsia 302 120 EastAsia 487 126 EastAsia 875 188 EastAsia 122 203
SouthAsia 012 62 SouthAsia 027 29 SouthAsia 038 15 SouthAsia 047 12 SouthAsia 127 27 SouthAsia 187 3.1
ASEAN 012 63 ASEAN 056 60 ASEAN 084 33 ASEAN 121 31 ASEAN 336 72 ASEAN 433 72
ASEANG 015 75 ASEAN6 074 79 ASEAN6 111 44 ASEAN6 154 40 ASEAN6 419 90 ASEAN6 523 87
CLMV 006 31 CLMV 008 09 CLMV 012 05 CLMV 033 09 CLMV 110 24 Cmv 184 31
GCC 136 682 GCC 186 2004 GCC 935 370 GCC 130 339 GCC 2.2 5.2 GCC 213 454
(reference) (reference) (reference) (reference) (reference) (reference)
S 523 2632 US 126 1354 US 239 9%4 US 363 944 US 485 1041 US 599 999
EU15 364 1832 EUTS 9311002 EUTS 175 690 EU15 263 682 EUTS 36.7 788 EUIS 458 764

EU28 26 588 EU28 334 717 EU28 413 689
Australia 357 1798  Australia 118 1269  Australia 190 749  Australia 215 558  Australia 59.0 1267  Australia 576 96.0
Turkey 068 344 Turkey 206 222 Turkey 361 143 Turkey 403 105  Turkey 105 225  Turkey 105 176
Unit: Thousands of US dollars.
Sources: Official national accounts in each country, including author adjustments.
Note: See Appendix 2 for the adjustments made to harmonize GDP coverage across countries.
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Table 13 Per Capita GDP

——GDP at constant market prices per person, using 2011 PPP, reference year 2017

1970 (%) 1980 (%) 1990 (%) 2000 (%) 2010 (%) 2017 (%)

Japan 160 1000 Singapore 227 1000 Singapore 378 1000 Singapore 569 1000 Singapore 794 1000 Singapore 955 100.0
Singapore 1.1 696 Japan 225 991 Japan 336 889 HongKong 374 657 HongKong 529 667 HongKong 617 646
Iran 106 666 HongKong 174 769 HongKong 297 785 Japan 372 654 ROC 433 546 ROC 506 530
HongKong 942 59.1 lran 108 477 ROC 171 452 ROC 300 526 Japan 393 495 Japan 428 448
Fiji 466 292 ROC 887 391 Korea 128 338 Korea 228 401 Korea 334 4.1 Korea 396 414
Malaysia 439 275  Malaysia 764 337 Malaysia 107 282 Malaysia 167 294 Malaysia 28 288 Malaysia 291 305
ROC 398 249 Fiji 6.10 269 lran 989 261 lran 126 222 lIran 205 258 lran 219 230
Philippines 324 203  Korea 559 247 Thailand 752 199 Thailand 105 185 Thailand 152 191 Thailand 184 193
Mongolia 293 84  Philippines 442 195 Fiji 656 173 Fiji 762 134 China 105 132 China 168 176
Thailand 293 184  Thailand 429 189 Mongolia 539 143 Indonesia 656 115 Indonesia 948 119 Mongolia 128 134

Korea 2.74
Sri Lanka 236

72 Mongolia 399 176 Indonesia 499 132 Srilanka 592 104 Srilanka 9.10 115 Srilanka 127 133
48 Indonesia 331 146 Philippines 426 113 Mongolia 511 90 Mongolia 834 105 Indonesia 126 132

Indonesia 188 118 Srilanka 303 134 Srilanka 398 105 Philippines 474 83 Fiji 814 103 Bhutan 105 110
Cambodia 172 108 Pakistan 181 80 Pakistan 280 74 China 406 7.1 Bhutan 759 96 Fiji 963 101
Pakistan 154 97 Myanmar 161 7.1 Bhutan 264 70 Pakistan 384 67 Philippines 625 79 Philippines 842 88
India 136 85 India 145 64 India 199 53 Bhutan 376 66 Vietnam 498 63 India 700 74
Myanmar 133 83 LaoPDR 139 61 LaoPDR 192 51 India 280 49 India 490 62 LaoPDR 708 74
Bhutan 126 79 Bhutan 133 59 China 167 44 LaoPDR 277 49 LaoPDR 471 59 Vietnam 703 74
Lao PDR 124 78 Nepal 122 54 Nepal 155 41 Vietnam 274 48  Pakistan 463 58  Pakistan 545 57
Bangladesh 124 78 Bangladesh 112 50 Myanmar 152 40 Myanmar 227 40 Myanmar 394 50 Myanmar 489 51
Nepal 117 74 Vietnam 108 47 Vietnam 149 39 Nepal 200 35 Cambodia 292 37 Cambodia 424 44
Vietnam 104 65 Cambodia 084 37 Bangladesh 131 35 Bangladesh 192 34 Bangladesh 278 35 Bangladesh 395 41
China 052 33 China 080 35 Cambodia 107 28 Cambodia 159 28 Nepal 251 32 Nepal 33 34

Bahrain 390 2446 Bahrain 496 2184 Bahrain 396 1048 Bahrain 492 86.5 Bahrain 449 565 Bahrain 473 495
Kuwait 2088 1,309.1  Kuwait 91.8 4046  Kuwait 4531199 Kuwait 898 157.7  Kuwait 87.2 1098  Kuwait 80.7 845

Oman 160 1005 Oman 281 1237 Oman 49 1108 Oman 455 799 Oman 535 674 Oman 402 4
Qatar 1737 1,089.1  Qatar 1476 6504 Qatar 91.0 2406 Qatar 1193 2096 Qatar 1473 1854 Qatar 1379 1444
Saudi Arabia 520 3257 SaudiArabia 823 3626 SaudiArabia 462 1222 SaudiArabia 476 836 SaudiArabia 504 634 SaudiArabia 545 57.1
UAE 448 2811 UAE 2054 9053 UAE 1235 3267 UAE 1200 2108 UAE 646 813 UAE 763 799
Brunei 101.0 6331 Brunei 1693 7461  Brunei 954 2522  Brunei 926 1627 Brunei 89.1 1122 Brunei 805 843
(region) (region) (region) (region) (region) (region)

APO20 323203 APO20 416 183 APO20 568 150 APO20 700 123 APO20 930 117 APO20 115 120
Asia24 209 131 Asia24 279 123 Asia24 408 108 Asia24 585 103 Asia24 964 121 Asia24 132 138
Asia30 233 146 Asia30 326 144 Asia30 445 18 Asia30 630 111 Asia30 102 129 Asia30 139 145

East Asia 232 145 EastAsia 333 147 EastAsia 534 141 EastAsia 807 142 EastAsia 143 180 EastAsia 203 213
SouthAsia 138 86 SouthAsia 147 65 SouthAsia 203 54 SouthAsia 286 50 SouthAsia 469 59 SouthAsia 663 69
ASEAN 222 139 ASEAN 342 151 ASEAN 476 126 ASEAN 655 115 ASEAN 957 121 ASEAN 124 130
ASEAN6 261 164 ASEAN6 424 187 ASEAN6 600 159 ASEAN6 810 142 ASEAN6 114 144  ASEANG 147 154

CLMV 1.20 75 LMV 1.25 55 CLmv 148 39 Cmv 249 44  CLMV 445 56 CLMV 6.10 6.4

GCC 644 4039 GCC 85 3901 GCC 525 1389 GCC 590 1037 GCC 592 745 GCC 624 653

(reference) (reference) (reference) (reference) (reference) (reference)

UsS 261 1634 US 321 1415 US 405 1071 US 502 882 US 544 686 US 599 627

EU15 193 1212 EU15 253 1116 EU1S 316 835 EUIS 384 615 EUIS 4914 521 EUIS 4.1 462
EU28 338 594 EU28 377 474 EU28 410 49

Australia 241 1509  Australia 276 1218  Australia 320 846 Australia 407 715 Australia 477 601 Australia 517 542
Turkey 765 479 Turkey 906 399 Turkey 119 316  Turkey 142 250  Turkey 194 244 Turkey 276 289

Unit: Thousands of US dollars (as of 2017)

Sources: Official national accounts in each country, including author adjustments.
Note: See Appendix 2 for the adjustments made to harmonize GDP coverage across countries.
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Table 14 Final Demand Shares in GDP
——Share of final demands with respect to GDP at current market prices
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2000 2010 2017

Net exports

Bahrain 678 148 213 -39 621 234 128 18 489 173 1001 238 412 129 273 186 421 167 331 8.1
Bangladesh 80 13 98 0.1 847 46 175 —68 759 50 238 46 744 51 262 58 687 60 305 52
Bhutan 685 336 246 —26.7 496 326 211 33 513 219 457 —189 530 200 553 —283 547 164 493 =204
Brunei 403 218 184 195 304 255 189 253 147 221 237 394 247 265 348 140
Cambodia 690 225 102 -18 9%8 57 67 83 89 52 178 -118 812 63 179 54 748 51 26 34
China 55 10 333 01 490 136 347 27 466 166 344 24 359 128 46 36 402 143 486 19
ROC 559 177 264 0.0 523 181 255 4.2 551 157 272 20 531 149 250 7.1 529 141 202 127
Fiji 668 140 224 31 734 170 142 47 662 172 217 =51 721149 193 63 638 195 219 53
Hong Kong 662 57 204 77 575 68 272 85 586 94 276 44 614 89 29 59 67.1 98 220 11
India 740 94 167 -01 624 M9 2771 14 641 128 239 -09 515 17 353 —45 618 1.1 303 =32
Indonesia 730 82 2101 =22 618 79 277 25 612 64 221 103 5.2 90 329 19 562 91 335 12
Iran 545 176 285 —06 5.1 118 403 82 513 152 252 82 414 195 326 6.6 585 154 177 84
Japan 472 1M1 406 11 509 136 347 08 544 169 273 14 578 195 213 15 555 197 239 09
Korea 735 99 263 97 497 13 396 —06 556 M3 329 2 503 145 320 32 82 153 311 54
Kuwait 398 132 123 347 596 374 157 =127 22 211 109 259 300 167 178 354 477 244 256 23
Lao PDR 827 80 150 58 793 72 266 —13.1 79.7 6.7 277 —140 811 114 209 —134 602 126 342 —70
Malaysia 574 182 202 42 526 135 319 20 £8 100 271 190 481 126 234 159 553 122 256 69
Mongolia 663 241 327 -2 669 204 315 —188 723 144 244 111 551 127 422 -100 501 128 348 24
Myanmar 97 81 100 -89 910 76 82 —67 847 36 113 04 424 46 171 358 45 84 313 178
Nepal 813 6.1 75 51 88 76 210 124 802 80 224 105 764 94 3718 -237 731 M4 514 =359
Oman 198 127 138 537 413 270 176 141 350 212 156 282 334 184 24 248 45 254 04 27
Pakistan 768 101 158 =27 718 130 199 —47 755 81 176 -1 797 103 158 58 80 M3 161 93
Philippines 662 101 246 08 701 106 263 —7.0 722 M4 184 =20 716 97 205 -18 735 M3 251 =99
Qatar 217203 24 346 281 322 187 209 156 193 211 440 168 137 318 377 253 165 448 134
Saudi Arabia 326 158 224 292 466 288 157 89 365 256 194 185 324 200 312 164 N0 241 294 54
Singapore 690 118 382 —190 48 95 356 101 421 107 349 123 355 102 282 261 365 106 285 244
Sri Lanka 794 63 169 -25 811 70 186 —67 731 76 282 -89 689 85 298 -73 706 85 281 72
Thailand 670 119 253 —42 558 100 47 —74 556 135 225 84 530 158 255 57 467 163 233 137
UAE 385 60 217 338 59 95 174 162 580 93 209 119 491 98 274 138 360 19 252 270
Vietnam 694 335 218 —247 872 75 145 91 677 61 286 -23 659 59 363 -81 633 64 275 28
(region)

APO20 595 M2 297 05 567 121 318 —06 585 131 257 27 567 138 286 09 588 131 271 1.0
Asia24 594 12 300 —05 557 123 322 01 555 140 279 27 486 134 358 22 506 136 343 15
Asia30 567 16 288 30 551 135 307 07 543 145 271 40 477 136 353 34 499 140 340 20
East Asia 503 1.1 380 06 505 135 344 15 511160 309 20 482 145 390 33 41 152 384 24
South Asia 758 86 160 —04 659 114 252 =25 669 115 232 -15 612 111 326 —49 644 108 291 —43
ASEAN 700 120 224 45 620 93 300 -—12 590 91 233 86 551 105 284 6.1 553 108 291 48
ASEAN6 686 105 234 -24 596 94 315 —06 572 96 24 99 543 11 283 63 549 M3 291 47
CLMV 790 217 166 —173 882 75 128 -85 744 53 28 25 608 58 291 42 586 71 285 57
GCC 348 149 192 312 489 258 162 91 408 211 185 196 343 168 287 203 392 207 297 104
(reference)

uUs 603 180 214 0.4 639 159 215 -13 660 140 237 =37 679 167 187 34 684 140 206 30
EU15 566 159 279 05 568 194 245 —07 579 190 227 04 573 215 202 10 558 202 204 37
EU28 581 190 225 03 572 215 204 10 556 201 206 37
Australia 542 139 321 03 577 182 243 -01 587 178 25 0.1 547 178 265 1.0 566 187 243 0.4
Turkey 728 79 197 04 687 93 232 12 673 120 238 31 631 150 270 50 590 145 310 45

Unit: Percentage.
Sources: Official national accounts in each country, including author adjustments.
Note: Final demand shares in country groups are computed by using the PPP for GDP. Household consumption includes consumption of
NPISHs. Investment includes GFCF plus changes in inventories.
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Table 15 Per-Worker Labor Productivity Growth
——Average annual growth rate of GDP at constant basic prices per worker, using 2011 PPP

1990-1995 1995— 2000 2000- 2005 2005-2010 2010-2015 2015—2017 2000-2017

Kuwait 130 China China China 103 Mongolia 76 India China 85
China 106 Oman 64  Vietnam 56 India 70 China 72 China 6.5 India 58
Malaysia 66 Qatar 56 Cambodia 47  Bhutan 60 Srilanka 66 Bangladesh 58  LaoPDR 50
Thailand 65  Vietnam 54 India 47 LaoPDR 53  LaoPDR 58  Vietnam 56  Vietnam 47
Indonesia 64 ROC 48  Myanmar 41 Iran 52 India 53 LaoPDR 51 Mongolia 45
Vietnam 58 Korea 46  LaoPDR 40 Mongolia 51 Cambodia 49 lran 48 Cambodia 43
Korea 57 India 42 Thailand 38  Srilanka 50 Bangladesh 44  Philippines 45  Srilanka 43
ROC 55 LaoPDR 37 Indonesia 37 Myanmar 48  Vietnam 43 Cambodia 45 Bangladesh 39
Bhutan 52 Singapore 35  Malaysia 36  Vietnam 38 Philippines 43  Thailand 44 Myanmar 39
Pakistan 42 Cambodia 33 Iran 33 Bangladesh 34 Indonesia 42 Nepal 42 Bhutan 36
Singapore 42 Bangladesh 33 Korea 33 Nepal 34 Myanmar 37 Bhutan 37 Thailand 33
Sri Lanka 41 Myanmar 28 HongKong 33 Cambodia 32 Bhutan 36  Malaysia 35  Indonesia 33
Cambodia 40 Nepal 28 Bangladesh 32  Korea 32 Thailand 34 UAE 29  Philippines 29
HongKong 38 Philippines 26 ROC 32 ROC 32  UAE 31 Pakistan 29 Iran 27
India 31 Mongolia 25  Singapore 32 HongKong 31 Fij 25  Singapore 28 HongKong 26
Bahrain 29 Pakistan 22 Mongolia 27 Indonesia 28  Bahrain 19 HongKong 25 Korea 25
Myanmar 29  Srilanka 16  SriLanka 25 Philippines 26  Pakistan 19  Korea 18 Malaysia 24
Lao PDR 25 SaudiArabia 16 Pakistan 22 Thailand 25  Malaysia 17 Myanmar 16 ROC 24
Nepal 24 Bhutan 15 Nepal 17 Malaysia 15 Singapore 15 ROC 16 Nepal 24
Bangladesh 23 Fiji 15 Japan 14 Singapore 06 Nepal 13 Indonesia 1.6 Singapore 19
Iran 14 Japan 13 Bhutan 12 Fiji 05 HongKong 13  Srilanka 1.2 Pakistan 14
Saudi Arabia 10  Malaysia 11 Philippines 12 Japan 02 ROC 13 Fiji 07 Fiji 1.0
Japan 07 lIran 09 Oman 11 Pakistan —04  Korea 13 Japan 0.1 Japan 0.7
Qatar 03 UAE 07  Kuwait 08  Brunei —10 Japan 0.7  Brunei 0.1 UAE —05
Philippines 0.1  Bahrain 06  Fiji 0.1  SaudiArabia —16 SaudiArabia —02 Qatar —04 Brunei —09
Fiji —02 HongKong 04 SaudiArabia —04 Bahrain -26  Kuwait —04 Mongolia —04 Saudi Arabia —1.0
Brunei —06  Thailand 03 Brunei —06  Qatar =29 lIran —13  Bahrain -19  Bahrain -18
Mongolia =14  Kuwait 02 Qatar —08 UAE —41  Brunei -16  Kuwait -23  Qatar -20
UAE —37 Indonesia  —16 UAE —18  Kuwait —67  Qatar —28 Oman —24 Kuwait —21
Oman —93  Brunei —20 Bahrain —48  Oman -85  Oman —49  SaudiArabia =30 ~ Oman -39
(region) (region) (region) (region) (region) (region) (region)
APO20 26 APO20 16  APO20 25  APO20 30 APO20 28  APO20 37 APO20 29
Asia24 43 Asia24 30 Asia24 44 Asia24 56 Asia24 46 Asia24 49 Asia24 49
Asia30 41 Asia30 29  Asia30 43 Asia30 54 Asia30 45 Asia30 46 Asia30 47
East Asia 45  EastAsia 36 EastAsia 49  EastAsia 65 EastAsia 52 EastAsia 50 East Asia 55
South Asia 32 South Asia 39  South Asia 42 South Asia 59  South Asia 49 South Asia 6.1 South Asia 5.1
ASEAN 54 ASEAN 04  ASEAN 33 ASEAN 28  ASEAN 37  ASEAN 30 ASEAN 32
ASEAN6 56 ASEAN6 0.1  ASEAN6 33 ASEAN6 26 ASEAN6 37  ASEAN6 25 ASEAN6 31
CLMV 46 CLMV 44 CLMV 50  CLMV 41 CLMmV 42 CLMV 44 CLMV 44
GCC 09 GCC 19 GCC -05 GCC -30 GCC -01 GCC -16  GCC -13
(reference) (reference) (reference) (reference) (reference) (reference) (reference)
us 15 US 24 US 18 US 13 US 08 US 0.4 us 12
EU15 19 EU15 13 EU15 09 EU15 03 EU15 06 EU15 0.6 EU15 0.6
EU28 18 EU28 14 EU28 05 EU28 08 EU28 0.3 EU28 0.9
Australia 23 Australia 21 Australia 13 Australia 06 Australia 15  Australia 05  Australia 1.0
Turkey 13 Turkey 34 Turkey 6.1  Turkey 08  Turkey 36  Turkey 23 Turkey 34

Unit: Percentage.

Source: APO Productivity Database 2019.
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Table 16 Per-Hour Labor Productivity Level
——GDP at constant basic prices per hour, using 2011 PPP, reference year 2017

1970 (%) 1980 (%) 1990 (%) 2000 (%) 2010 (%) 2017 (%)

Iran 156 1000 Singapore 221 1000 Singapore 309 1000 Singapore 430 1000 Singapore 538 1000 Singapore  63.2 100.0
Singapore 152 975 Japan 210 952 Japan 308 998 Japan 377 876 HongKong 449 8.6 HongKong 540 855
Japan 136 872 Iran 165 746 HongKong 267 83 HongKong 322 750 ROC 49 817 ROC 477 755
HongKong 94 605 HongKong 154 697 ROC 176 570 ROC 302 703 Japan 47 794 Japan 450 73
Fiji 83 530 ROC 97 440 Iran 167 541 lran 190 443 lran 308 573 Iran 322 510
Malaysia 57 368 Fij 95 4.1 Malaysia 120 390 Malaysia 176 410  Korea 271 504 Korea 318 504
ROC 50 321 Malaysia 92 418 Korea 98 318 Korea 175 407 Malaysia 230 428 Malaysia 273 433
Philippines 47 302 Philippines 56 255 Fiji 96 312 Fiji 100 233 Srilanka 117 218 Srilanka 163 257
Mongolia 37 238 Mongolia 56 254 Mongolia 66 214 Srilanka 75 175 R 106 197 Mongolia 150 237
Sri Lanka 35 225 Korea 51 229 Indonesia 6.1 196 Indonesia 75 173 Mongolia 103 192 Thailand 145 229
Indonesia 31 198 Indonesia 46 209 Srilanka 57 184 Mongolia 70 163 Thailand 100 186 Indonesia 129 203
Korea 30 193  Srilanka 45 202 Philippines 50 163 Thailand 68 159 Indonesia 99 184 China 121191
Thailand 24 155 Thailand 30 134 Thailand 47 153 Pakistan 62 144 China 74 137 R 15 182
Pakistan 22 143 Pakistan 27 122 Pakistan 45 144 Philippines 58 135 Philippines 72 133  Philippines 9.5 15.1
Myanmar 16 105 Myanmar 19 87 Bhutan 26 83 Bhutan 36 83 Pakistan 70 130 Pakistan 88 140
Cambodia 16 104 India 15 70 India 2270 India 31 73 India 56 103 India 83 131
Nepal 15 96 Nepal 15 67 Nepal 20 65 China 30 69 Bhutan 53 99 Bhutan 78 123
India 15 94 LaoPDR 13 61 LaoPDR 19 60 Nepal 26 60 LaoPDR 40 74 LaoPDR 58 92
Bangladesh 13 83 Bangladesh 12 55 Myanmar 18 59 LaoPDR 25 59 Myanmar 38 70 Vietnam 52 82
Bhutan 11 73 Bhutan 12 54 Bangladesh 15 48 Myanmar 24 56 Vietnam 35 64 Myanmar 47 74
Lao PDR 10 65 Vietnam 09 41 China 13 42 Vietnam 21 48 Nepal 33 62 Nepal 39 61
Vietnam 08 54 Cambodia 07 34 Vietnam 12 39 Bangladesh 19 43 Bangladesh 26 48 Bangladesh 38 6.1
China 05 34 China 07 33 Cambodia 10 33 Cambodia 14 32 Cambodia 20 37 Cambodia 27 42
Brunei 1469 9429  Brunei 2040 9234 Brunei 1024 3313 Brunei 90.1 2096  Brunei 834 1550  Brunei 780 1235
(region) (region) (region) (region) (region) (region)

APO20 37 238 APO20 47 212 APO20 64 206 APO20 79 183  APO20 104 193 APO20 13127
Asia24 24 153 Asia24 30 136 Asia24 41 133 Asia24 58 134 Asia24 94 174  Asia24 132 208

East Asia 25 164 EastAsia 34 152 EastAsia 47 151 EastAsia 6.7 157 EastAsia 116 216 EastAsia 16.7 265
South Asia 16 102 South Asia 17 77 SouthAsia 24 78 SouthAsia 34 80 SouthAsia 56 105 SouthAsia 82 130

ASEAN 27 176 ASEAN 38 174 ASEAN 49 159 ASEAN 6.5 151 ASEAN 89 165 ASEAN 1.7 186

ASEANG 36 232 ASEAN6 50 226 ASEANG 63 205 ASEANG 84 195 ASEANG 112209 ASEAN6 147 233

CLmv 1275 MV 12 57 CLMV 14 47 CLMV 22 52 dMmv 36 66 CLMV 50 79

(reference) (reference) (reference) (reference) (reference) (reference)

us 330 2120 US 378 1710 US 45 1441 US 550 1279 US 664 1235 US 694 109.9
EU15 467 1086 EU15 512 952 EU15 556 880

Australia 331 1499  Australia 364 1179  Australia 458 1065  Australia 526 977 Australia 581 920
Turkey 167 541 Turkey 203 473 Turkey 297 553 Turkey 381 604

Unit: US dollar (as of 2017).
Source: APO Productivity Database 2019.
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Table 17 Per-Hour Labor Productivity Growth
——Average annual growth rate of GDP at constant basic prices per hour, using 2011 PPP

1990-1995 1995— 2000 2000- 2005 2005-2010 2010-2015 2015- 2017 2000-2017

China 103 China China China 105  Mongolia 76  Vietnam China 82
Malaysia 65 Korea 53 Vietnam 73 India 69 China 73 Thailand 6.6 India 57
Indonesia 63 ROC 52 Thailand 52 lran 62  Srilanka 60 India 66  Vietnam 54
Thailand 62 Vietnam 49 India 46  Bhutan 52 Bhutan 60 China 6.5 Lao PDR 48
Korea 62 India 41  Korea 43 Srilanka 51 Bangladesh 57 Bangladesh 58 Bhutan 46
Vietnam 59 LaoPDR 37 Myanmar 41 Mongolia 49 LaoPDR 56 LaoPDR 52 Srilanka 45
ROC 56 Bangladesh 31 Cambodia 41 LaoPDR 49 Vietnam 53 lran 51 Mongolia 45
Bhutan 52  Singapore 31 LaoPDR 40 Myanmar 48 India 53  Pakistan 44 Thailand 44
Sri Lanka 45 Nepal 28 ROC 37 Korea 45 Thailand 48  Nepal 41 Bangladesh 43
Pakistan 42 Myanmar 28 Srilanka 37 ROC 38  Indonesia 46  Cambodia 41 Myanmar 39
HongKong 40 Mongolia 26  Singapore 37 HongKong 35 Cambodia 44 Philippines 41 Cambodia 39
Cambodia 40  Pakistan 24 lIran 34 Bangladesh 35 Philippines 41  Korea 40 Korea 35
Singapore 36 Cambodia 24 Indonesia 33 Nepal 33 Myanmar 36 Bhutan 37 Indonesia 32
India 32 Philippines 23 HongKong 31 Cambodia 3.1 Pakistan 29  Singapore 36 Iran 31
Myanmar 28 Japan 21 Malaysia 31 Vietnam 28 HongKong 23 HongKong 34 HongKong 3.0
Lao PDR 25 Bhutan 14 Bangladesh 30 Philippines 24  Malaysia 23 ROC 30 Philippines 29
Nepal 22 Fiji 12 Bhutan 28  Thailand 24 Fiji 18 Malaysia 29 ROC 27
Japan 19 Thailand 12 Mongolia 28 Indonesia 24 Singapore 18 Indonesia 1.7 Malaysia 26
Iran 16 Malaysia 11 Pakistan 25 Malaysia 23 Korea 16 Myanmar 16 Nepal 24
Bangladesh 13  Srilanka 11 Nepal 18 Fiji 14 Nepal 13 Srilanka 1.2 Singapore 23
Philippines 0.5 Iran 10  Philippines 18 Singapore 08 Japan 10  Brunei 05 Pakistan 21
Fiji —04 HongKong —02 Japan 18 Japan 08 ROC 04 Japan 0.1 Japan 1.0
Brunei —06 Brunei -20  Fiji —03  Pakistan -01 Iran —1.1  Fiji —04 Fiji 0.8
Mongolia =15 Indonesia ~ —21  Brunei —06  Brunei —10  Brunei -15 Mongolia  —04  Brunei —09
(region) (region) (region) (region) (region) (region) (region)
APO20 26 APO20 16 APO20 26 APO20 29  APO20 31 APO20 40 APO20 30
Asia24 42 Asia24 26 Asia24 40 Asia24 57 Asia24 48  Asia24 50 Asia24 49
East Asia 44 EastAsia 29  EastAsia 42  EastAsia 6.7 EastAsia 53 EastAsia 51 East Asia 53
South Asia 31 South Asia 38  South Asia 42 South Asia 58  South Asia 50  South Asia 6.2 South Asia 5.1
ASEAN 53 ASEAN 03 ASEAN 37  ASEAN 25  ASEAN 42 ASEAN 35  ASEAN 35
ASEAN6 55  ASEAN6 0.1  ASEAN6 35  ASEAN6 24 ASEAN6 42 ASEAN6 29 ASEAN6 33
CLMV 46 CLMV 40  CLMV 60 CLMV 35 CLMV 47  CLMV 52 CLMV 48
(reference) (reference) (reference) (reference) (reference) (reference) (reference)
us 17 US 25 US 23 US 15 US 07 US 05 US 14
EU15 12 EU15 06 EU15 09 EU15 19 EU15 1.0
Australia 22 Australia 24 Australia 18 Australia 09  Australia 17 Australia 08  Australia 14
Turkey 12 Turkey 27 Turkey 6.1  Turkey 14 Turkey 41 Turkey 23 Turkey 37

Unit: Percentage.

Source: APO Productivity Database 2019.
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Table 18 TFP Growth
——Average annual growth rate of total factor productivity

1990-1995 1995-2000 2000-2005 2005-. 2010 2010-2015 2015- 2017 2000-2017

China 69 Mongolia 36 Mongolia 36 China Mongolia 24 Iran China 3.1
Cambodia 39 China 22 China 28 Bhutan 28  Pakistan 24 China 31 Mongolia 23
Sri Lanka 34 Iran 22 India 25 LaoPDR 26 China 23 India 25 Lao PDR 23
Vietnam 28 Korea 19 LaoPDR 24 Srilanka 23 Fiji 23 HongKong 25 India 19
ROC 27 ROC 18  Thailand 23 India 23 LaoPDR 20  Pakistan 25 HongKong 18
Korea 23 India 18 Cambodia 23 HongKong 21 Philippines 19  Vietnam 25 Pakistan 15
Iran 20 Srilanka 13 lran 22 ROC 20 Vietnam 16  Nepal 22 ROC 14
India 16  Cambodia 10 HongKong 19 Iran 15 HongKong 11 Cambodia 21 Philippines 13
Pakistan 14 Pakistan 05  Pakistan 1.5 Singapore 13 Cambodia 10 ROC 21 Cambodia 11
Bhutan 09 Japan 04 ROC 13 Korea 13 Srilanka 09 LaoPDR 1.6 Iran 1.0
HongKong 07 Vietnam 02 Malaysia 13 Philippines 13 Japan 09 Thailand 1.6 Sri Lanka 1.0
Singapore 05 Bangladesh 02 Singapore 12 Mongolia 12 India 08 Korea 15 Thailand 09
Myanmar 05 Singapore =01  Philippines 1.0  Malaysia 08 ROC 08 Mongolia 1.2 Bhutan 09
Bangladesh 02  Fiji —02 Vietnam 10  Nepal 06 Bhutan 05 Bangladesh 09 Singapore 09
Malaysia 02 LaoPDR —03  Srilanka 08  Fiji 06 Bangladesh 05 Singapore 038 Korea 08
Japan 0.1 Philippines —07  Korea 08 Indonesia 04  Malaysia 03 Malaysia 08  Malaysia 08
Indonesia 00 Nepal —08 Japan 07 Bangladesh 04 Thailand 02 Philippines 03  Vietnam 06
Lao PDR —04  Bhutan —09  Indonesia 03 Pakistan 03 Korea 02  Japan 03 Fiji 05
Mongolia ~ —=05 Myanmar =12 Myanmar 00  Thailand 0.1 Singapore 0.1 Bhutan 02 Japan 05
Philippines  —0.7  Malaysia —13  Brunei —02 Japan —0.1  Nepal —0.1  Brunei —0.6 Bangladesh 03
Thailand —09 HongKong —17 Bangladesh —03 Cambodia —05 Indonesia  —12 Fiji —-15 Nepal 0.1
Nepal —13  Brunei -21  Fiji —04 Myanmar  -13 lIran —27  Srilanka =17 Indonesia 04
Fiji —16  Thailand —-26 Bhutan —05 Vietnam -16 Myanmar  —33 Indonesia  -23 Myanmar 17
Brunei —60 Indonesia  —49  Nepal —1.1  Brunei =30 Brunei =55  Myanmar =31 Brunei —26
(region) (region) (region) (region) (region) (region) (region)
APO20 07 APO20 -0.1  APO20 13 APO20 09 APO20 03 APO20 12 APO20 0.9
Asia24 20 Asia24 04 Asia24 17 Asia24 21 Asia24 09 Asia24 1.8 Asia24 1.6
East Asia 23 EastAsia 06 EastAsia 15 East Asia 27  EastAsia 15 EastAsia 22 East Asia 19
South Asia 1.5 South Asia 15 South Asia 21 South Asia 18 South Asia 07  South Asia 21 South Asia 1.6
ASEAN 05  ASEAN —24  ASEAN 13 ASEAN 05 ASEAN 02  ASEAN —03  ASEAN 05
ASEAN6 00 ASEAN6 —-28 ASEAN6 12 ASEAN6 07  ASEAN6 —02 ASEAN6 07 ASEAN6 0.4
CLMV 17 CLMV -04 CLMV 07 CLMV -13  CLMV 07 CLMV 11 CLMV 0.2
(reference) (reference) (reference) (reference) (reference) (reference) (reference)
us 08 US 11 US 08 US 01 US 05 US 0.1 US 04
Unit: Percentage.
Source: APO Productivity Database 2019.
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Table19 Output Growth and Contributions of Labor, Capital, and TFP

put | HoursWorked | Labor Qualit put | HoursWorked | Labor Qualit Non-IT

1970-1975 —20 02 (=10) 03 (=15 00  (0) 06 (=31) —-32 (157 1970-1975 14 (74 02 () 00 @ 11 ()
1975-1980 37 12 (B4 08 Q) 01 14 B9 02 () f 1955-1980 67 22 (3) -01 (<) 01 () 09 (13) 36
190-1985 37 15 () 05 (13 00 () 19 () —03 (-7) [1980-1985 72 13 (19 07 O 01 () 15 (@) 37
19851990 44 07 (15 =01 (=) 01 @ 27 (6) 10 (3 f |1985-1990 116 09 (@ 15 (3 01 () 17 (15 75
9819901995 50 18 (1) 02 () 01 27 (4 02 (4) [51990-1995 34 —09 (-26) 14 (4) 02 () 18 (53) 09
1995200 5110 (19 02 @ 02 @ 35 (69 02 (3 BEN19%5-000 57 23 () 06 (1) 08 (1) 29 (0) 09
=H000-2005 50 09 (18) 02 (4 01 () 40 (B) -03 (-6 20002005 75 25 (3 08 (1) 00 (O 47 (62 05
005010 59 11 (1) 01 () 02 () 42 @) 04 (6 (005010 91 17 (9 10 (1) 04 @ 31 (4 28
00-015 61 02 @ 10 (16 03 (4 43 () 05 () | 2000-2015 56 —02 (-4 09 (1) 02 () 42 (76 05
005-017 70 05 () 11 (1) 03 4 42 (60 09 (14 | |2015-2017 58 09 (1) 04 (6 02 () 42 (2 02
1970-2017 42 09 () 04 (9 01 () 29 (68) —01 (-3) [1970-2017 64 13 @) 07 (1) 02 () 25 (9 16
1970-1975 79 07 (9 03 (@ 00 (0) 23 (9 46 (8 [RN1970-1975 —77 08 (~10) 03 (~4) 00 () 17 (~22) —105
1975-1980 97 07 () 02 () 11 (1) 38 (B9 39 (40) [ 1975-1980 —71 05 () 04 (-6 00 (0 01 (=2 -72
1980-1985 —37 04 (<10) 03 (=9 03 (-7) 89 (-239) —136 (366) [ |1%0-1985 28 11 () 02 () 00 (O 02 () 12
1985-190 —18 11 (=63) 04 (=22 —01 (4 41 (-28) —73 (409) [{1985-1990 78 09 (1) 01 (2 00 (O 10 (1) 58
19901995 31 08 (@) 02 () 11 (38 69 (23) —60 (-19) 1990195 67 12 (18 01 (2 00 () 14 (@ 39
1995-2000 13 07 (57) 01 () 03 Q) 23 (177) -21(-159) [El1995-2000 72 23 () 04 (5 01 (2 34 @47 10
000005 21 06 (29 02 (10) 04 (19 11 () —02 (=11 {2000-2005 88 24 () 04 () 01 () 36 @) 23
005-2010 07 04 (57) 02 (0) 08 (115 23 (350) —30 (—453) [S12005-2010 65 16 (5 05 () 01 () 48 (4) -05
010-2015 —01 03 (~450) 00  (36) 16 (-2292) 36 (-5102) —55 (7908) | |2000-2015 70 13 (18) 12 (1) 01 () 34 (4 10
015-017 —06 —04  (59) =02 (4) =01 (18) 08 (~128) —06 (109) | 2015-2017 68 13 (19 -01 () 01 () 33 (49 21
1970-2017 20 06 (29) 02 (10) 06 (29) 38 (188) —31(=156) [ 1970-2017 37 12 (3) 04 (0 01 () 22 (60) —02
1970-1975 57 10 (1) 02 (4 00 () 51 (89) —06 (~11) [N1970-1975 93 20 () 00 (0 03 (4 46 (49) 23
1975-1980 63 14 () 01 () 00 () 36 (7)) 12 (19 [ 1975-19%80 106 19 (8 09 (9 03 () 35 (3 40
1980-1985 101 19 (19 01 () 01 () 33 (B3) 47 (4 [ 190-1985 69 13 (19 03 (4 03 (4 26 (8 24
1985190 76 13 (17) 01 () 01 () 41 () 20 (26 [ 1985-190 89 11 (1) 08 (9 03 () 27 (1) 40
SH1990-1995 116 07 (6) 04 () 01 () 34 (0 69 (60) FEN10-1995 72 10 (14 06 (B 02 () 27 G 27
195000 83 12 (15 07 @ 03 () 39 @) 22 () fef1%-200 S8 03 () 06 (1) 06 (1) 25 (43) 18
SH2000-2005 93 09 (1) 06 (6) 08 (8 42 45 28 (30) [ 2000-2005 40 01 () 09 (2 03 () 14 (5 13
005-2010 107 01 () 02 (2 04 (4 57 () 43 (40) | 20052000 42 02 () 09 @) 01 () 11 (6 20
010-205 76 02 () 02 () 03 (4 46 (60 23 (0) | 20102015 25 11 @) 06 (3) 00 () o1 (4 08
005-017 66 01 () -04 (=6 02 () 36 () 31 (47) [ 015-017 23 04 (16 04 (19 00 () 01 () 21
1970-2017 85 09 (1) 03 () 02 () 42 @49) 29 (4 [ 1970-2017 64 09 (15 06 (9 03 (4 23 (5 24
1970-1975 56 18 (B 08 (1 01 (@ 23 @) 06 () [wo-1975 63 19 (G0 01 (2 02 B) 26 (@) 15
1975-1980 37 14 (1) 14 B7) 00 () 26  (0) —16 (44 [ 1975-1980 109 20 (8 07 () 02 (@ 29 () 52
1980-1985 07 13 (187) 09 (134 01 () 15 (19 -32 (—447) [ 1190-19%85 56 09 (16 06 (1) 02 (4 25 (45 14
1985-199 37 09 () 14 (7)) 02 () 05 (13 07 (19 BN19s-1%0 74 02 10 (4 04 () 20 () 38
1990-1995 27 14 () 13 @) 01 @ 15 (56 16 (-59) KER190-19%5 52 06 (1) 09 () 04 (@ 26 (5) 07
1995-2000 20 04 Q1) 07 (%) 00 (=) 12 (57) 02 (1) [E51995-2000 26 15 (56) 05 (18 06 (4 17 (67) 17
000-2005 20 11 (55) 06 BN 01 () 06 (8 04 (-20) /520002005 41 05 (13) 03 (6 04 (© 11 (6 19
005-2010 07 =03 (=43 02 (1) 01 (15 02 (0) 06 (76 [==]2005-2010 38 02 (5 03 () 03 () 11 () 21
010-205 36 07 (0 01 (@) 01 () 04 (1) 23 (63) | |010-2015 29 03 (1) 06 @) 02 (8 06 (1) 11
005-017 19 08 (4) 09 (49 03 (1) 13 (70) —15 (=80) | 2015-2017 30 —02 (-8 05 (18) —01 (-3) 02 (8 25
1970-2017 27 10 (%) 08 (B0) 01 (4 12 () —04 (=13) [1970-2017 53 08 (16 05 (1) 03 (6 18 (4 18
1970-1975 28 17 (60) 03 (1) 00 (0) 10 (4 —02 (-6) [RN1970-1975 83 14 (7) 08 (9 00 (0 42 (5) 19
1975-1980 31 17 (%) 05 (1) 00 () 13 (4) —04 (—14) [ 1955-1980 78 14 (7)) 06 () 01 @ 52 (67 05
1980-1985 50 14 (9 08 (15 00 () 13 (5 15 (0) [ 119801985 47 14 (0 05 (100 01 (2 47 (102 -21
1985-1990 58 13 (23) 09 (1) 01 () 16 @) 20 (4 [ 1985-190 75 10 (13 13 (7)) 02 () 42 (5 08
19901995 50 12 (4) 04 (8 01 () 16 (3 16 (3) [5190-195 75 05 () 25 (3) 02 (3) 42 (5 00
1995-2000 57 10 (18 09 (1) 01 () 18 (3) 18 (1) [5195-2000 07 11 (1) 11 (47) 01 (17) 33 (456) -4
000-2005 65 12 (18 06 (9 01 (2 21 () 25 (39 [§=h2000-2005 46 05 (1) 14 (1) 02 () 22 (49 03
005-2000 78 05 (6) 12 (16 02 () 36 (46 23 (29 |5 20052010 56 11 (0) 06 (1) 02 () 33 (58 04
010-205 62 06 (O 08 (13) 02 (4 38 (6) 08 (13) | 2010-2015 54 03 (5 22 @40) 02 () 40 (74) —12
005-017 71 03 @ 04 () 02 () 37 () 25 (6) | 015-017 49 14 (9 10 (1) 02 (4 46 () -23
1970-2017 54 11 @) 07 (1) 01 21 (B8 14 () fw90-017 57 10 (7)) 12 @) 02 () 40 (69 —06
19701975 95 06 () 06 (6 01 () 59 (62 23 (%) 1001975 44 —04 (<100 10 (4 03 () 31 (0) 05
1975-1980 —29 11 (—40) 01 (=5 00 (1) 58 (=200) —99 (346) [ 1975-1980 47 07 (5 08 (1§ 02 () 15 (2 15
19801985 38 06 (1) 01 () 01 () 23 (59 08 (1) [ 1980-1985 43 05 (1) 06 (15 03 (§ 14 (2 15
1985-1990 13 11 (9 07 () 01 (4 04 (26) —08 (~61) [ 11985-1990 49 04 (B 06 (1) 05 (10) 17 B4 17
19901995 37 05 (13) 05 (14 01 (D 06 (1) 20 (55 [=11990-1995 15 —02 (~17) 04 (1) 02 (1) 10 (69) 01
1995-2000 43 07 (17 03 () 01 @ 10 @) 22 G0 [EH195-2000 11 —06 (-5 04 () 03 (1) 05 (47) 04
000-205 72 08 (1) 05 (6 03 (4 34 (@48 22 0G1) [ 2002005 12 —03 (-28) 04 (8 02 (19 02 (13) 07
005-2010 54 =02 (=3) 03 (6 02 () 36 (670 15 (7)) [ |2005-2010 01 —04 (=384 04 (%) 01 (121) 01 (85) —01
010-2015 00 03 (—4586) 03 (~5846) 0.1 (=1549) 20 (-35094) —27 (47174) | |2010-2015 10 00 (1) 01 (15 01 (6 —01 (<12 09
005-017 77 06 (8 00 () 00 () 07 (9 64 (83) | 2015017 13 06 () 02 (15 00 () 02 (1 03
1970-2017 38 06 (1) 04 (1) 01 () 27 @) 00 (O L 190-2017 25 00 (-1 05 @) 02 (1) 10 (40) 08
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e e
put | HoursWorked | Labor Qualit Hours Worked J Labor Qualit

1970-1975 94 18 (19 02 () 01 () 32 (4 40 () 1970-1975 53 08 (15 02 () 00 (0 29 (6) 14 (2)
1975-1980 75 15 (0) 05 (6 03 @ 40 () 13 (1) 1975-1980 18 —03 (=15) 02 (1) 00 (1) 24 (134 —05 (30)
1980-1985 89 12 (14 17 (19 03 () 26 (9 30 (4 1980-1985 74 04 () 02 B) 00 (0) 36 () 32 @)
1985-1990 98 17 (18) 14 (14 05 (5 33 (4 29 (9 1985-1990 42 15 (6) 02 @ 01 () 41 (%) —16 (-39
S1990-1995 81 11 (13) 16 (19 04 (4 28 (5 23 () 19901995 60 14 (4 01 (2 02 Q) 47 (78) —04 (-])
019952000 53 00 () 08 (15 05 (1) 21 (4O 19 () 1995-2000 60 11 (18) 05 (@ 01 () 47 () =03 (=)
S 000-2005 47 02 () 11 (24 04 (8 22 () 08 (1§ 000-2005 64 12 (19 04 () 02 ( 22 B4 24 (7)
W05-2010 42 =01 (—4) 09 (2 01 () 20 @) 13 () 005-2010 78 16 (0) 06 (8) 04 (4 27 () 26 ()
000-2015 29 07 (3) 05 () 01 @) 15 ) 02 () 000-2015 76 10 (13) 04 (6 06 () 34 @45 20 (2)
W15-017 28 =06 (<21) 05 (19 01 (@) 13 (6 15 (54 015-2017 69 08 (1) 00 () 02 () 42 (6) 16 ()
1970-2017 66 08 (13) 10 (14 03 @ 26 (9 19 (30) 1970-2017 59 10 (16 03 (5 02 B) 34 (59 10 (1)
1970-1975 77 12 (15 04 (6 01 () 53 (68 08 (10) 1970-1975 65 05 (8 26 (40) 01 (1) 42 (65 —10 (~19)
1975-1980 82 12 (14) 08 (1) o1 () 51 (61) 11 (13) 1975-1980 54 09 (16 07 (13) o1 @) 51 (%) -15 (-20)
1980-1985 51 12 (4 09 (17) 01 () 60 (118) =31 (=61) 19%0-1985 66 08 (1 05 () 02 () 55 (83) —03 (-9
1985-1990 69 13 (19 07 (1) 02 () 29 (@) 19 @) L 1985-19% 38 15 (9 03 () 01 (@ 30 (9 -1 (-8
1990-1995 93 10 (1) 12 (13) 04 (4 65 () 02 () 5 190-195 —18 01 (6 =13 () 00 (=3) 01 (=6 05 (30)
501995-2000 49 13 (6 06 (1) 05 (10 39 (80) —13 (-27) [=2A1995-2000 36 02 (6 02 (1) O @) 02 (-4 36 (02
SR000-2005 52 07 (4) 09 (1) 07 (W 15 G0 13 (6 FSHH00-005 63 08 (1) 07 (1) 03 () 09 (4 36 ()
005-2010 50 09 (19 05 (1) 05 (9 23 (@47) 08 (15 005-2010 64 03 () 00 (0) 04 (6 44 () 12 (19
000-2015 52 10 (@) 04 () 03 (5 31 (6) 03 (6 000-2015 98 07 () 15 (15 03 () S0 () 24 (M)
015-2017 49 08 (1) 02 () 00 (0 31 () 08 (i) 015-2017 33 12 (38 06 (19 00 (1) 03 (9 12 (6
1970-2017 63 11 (1) 07 (1) 03 (5 40 (64 02 (4 1970-2017 51 07 (13 05 (1) 02 B) 30 (9 07 (19)
1970-1975 22 11 (49) —02 (<10) 00 (0) 20 () —07 (-32) 1970-1975 29 16 (55 02 () 01 () 26 (83) —15 (-%3)
1975-1980 63 13 (1) 04 (6 01 Q) 49 (7) 04 (=) 1975-1980 31 18 (60) 02 (8 01 () 31 (103) -22 (-74)
1980-1985 48 10 (1) 03 (6 01 (2 49 (13 —15 (-32) 19801985 41 10 (3) 18 @) 01 () 31 (%) —19 ()
1985-19% —20 06 (-30) 08 (39) 00 (=2 11 (=58) —46 (229) 1985-199 49 06 (13) 18 (7)) 00 () 27 (%) 03 (-6
S1990-1995 49 11 (22) 10 (00 01 () 23 (46 05 (1) 1990-1995 49 16 (B2 20 () 00 () 26 (4 13 (-2))
=01995-2000 56 14 (4 03 (5 03 (5 49 (8) -12 (-2 19952000 48 12 (25 21 (44 01 () 22 (6 08 (~16)
000005 64 10 (19 06 (1) 02 () 46 () 00 () 2000-2005 30 07 (25 14 (4 01 (Q 19 (@) -1 (=30
005-2010 63 06 (9 07 (1) 03 (5 60 (95 —13 (=21 005-2010 41 04 (1) 07 (1) 01 (2 23 () 06 (15
010-2015 47 04 (8 02 (5 04 (@ 71 (150) =33 (-70) 000-015 35 12 (6 01 @ 01 @ 22 () -01 (-3
015-2007 21 02 (8) 00 (<) 01 () 50 (240) 31 (~152) 015-017 65 13 0 00 (-) 02 Q) 29 (44 22 (34
1970-2017 43 09 (1) 04 (10) 02 (4 42 (99 —15 (-34) 1970-2017 40 11 (9 11 @) 01 @ 25 (63 —08 (-20)
1970-1975 36 10 (8 07 (0 00 () 21 (59 —03 (-8 1970-1975 57 20 (35 03 () 01 (@ 32 (6 01 ()
1975-1980 58 15 (6 10 (1) 00 () 27 () 06 (10) 1975-1980 59 14 (24) 08 (13) 01 () 45 (%6) —09 (~19)
1980-1985 79 13 (16 01 (1) 00 () 27 (5 37 (49 19801985 —14 14 (<104 07 (=53) 02 (<15 32 (-233) —69 (509)
1985199 70 14 () 10 (15 01 () 27 (9 17 (5 [GN19%-19% 53 10 (19 09 () 01 () 11 Q) 22 ()
S 1990-1995 60 10 (1) 09 (1) 01 () 26 (44 14 (3) [=11990-1995 28 09 () 02 () 01 (4 24 (&) —07 ()
21995-2000 45 10 () 05 (1) 00 (0 25 (% 05 (100 [E1995-2000 39 05 (13) 08 @0 05 (B 27 () —07 (1)
020002005 50 11 () 06 (1) 01 @) 17 (4 15 (0 = 000-2005 45 08 (1§ 01 () 06 (1) 20 () 10 B
005-2010 33 13 @) 02 () 01 () 14 (@) 03 (10) |G 20052000 48 08 (17) 05 (1) 01 @) 21 @) 13 (6
000-2015 39 04 (1) 07 (7 00 () 05 (1) 24 (60) 000-015 57 07 (1) 05 (@ 02 () 25 #B) 19
015-2017 55 05 (1) 11 (0 01 (2 13 (B 25 (46 015-2017 66 10 (15 10 (15 04 (6) 38 (8 03 (5
970-2017 52 11 Q) 06 (12 01 () 21 (0 14 () 1970-2017 42 11 (5 06 (13) 02 (5 27 (63 —03 ()
19701975 91 26 (9 04 (5 03 () 46 (1) 11 (1) 19701975 29 08 () 03 (1) 00 () 19 (65 02 (-6
1975-1980 83 24 () 06 () 03 4 31 (8 18 (2 1975-1980 54 08 (15 02 (@ o1 () 28 (52 14 ()
1980-1985 66 14 (1) 13 (19 05 (8 40 (61) 06 (-9) 1980-1985 50 01 () 09 (1) 01 () 30 (60) 09 (19)
01985199 83 22 (6) 06 (B 08 (9 26 (1) 21 (6 [ 1985190 33 15 @) 03 (9 00 (<) 07 () 08 (4)
S1990-1995 8321 (6 16 (0) 06 () 33 () 05 () EE10-195 53 04 () 08 (15 01 @) 06 (1) 34 (64)
19952000 55 11 (0) 10 (8 05 (1) 29 (4 -01 (-2 [Ef1995-2000 49 19 @) 02 () 02 (@) 13 @ 13 @)
SH000-005 48 05 (1) 11 () 05 () 15 () 12 (5 [5200-005 40 01 () 09 () 03 () 19 4y 08 ()
000052010 65 25 (8 04 (6) 04 () 19 () 13 () 005-2000 62 04 (6) 02 (-3) 02 (4 35 (6 23 (39
000-2015 44 11 (6 05 (1) 04 © 22 (0) 01 () 000-015 61 00 (0 03 @ 00 () 48 () 09 (15
N015-2017 33 =01 (—4) 05 (1) 04 (1) 17 () 08 (4) 005-2017 35 08 () 07 (19 00 (1) 38 (107) —17 (~49)
1970-2017 67 17 (5 08 (13) 05 () 29 () 08 (1) 1970-2017 47 07 (4 04 (9 01 @ 23 (0 12 (29)
19701975 55 10 (18) 13 (4 01 () 23 ) 08 (19) 19701975 18 10 (54 06 () 00 (~1) 18 (100) —15 (86
1975-1980 74 30 (1) 10 (4 02 () 28 (8 03 (4 1975-1980 35 06 (17) 04 (1) 01 () 33 (93) 08 (-4)
1980-1985 53 11 () 19 (5 02 (5 28 (52 —07 (-14) 1980-1985 62 08 (13 05 (8 01 () 27 44 21 (4
198519 98 16 (16 17 () 04 @ 36 (9 26 () 1985-1990 44 09 (1) 03 () 00 () 24 (5 07 (19)
S1190-1995 81 08 (O 18 () 07 (® 58 () -09 (-1 HS190-195 &1 10 (3 01 () 01 () 41 () 28 (9
—(1995-2000 07 —02 (-23) 20 (65 00 (5 15 (07) —26 (-3%3) Fs1995-2000 73 13 () 06 (@ 01 () 52 () 02 ()
S12000-2005 53 01 () 19 B8 03 (6 07 (4 23 @4 FS(2000-2005 80 03 (4 15 (19 02 (2 50 (63 10 (B
005-2010 37 05 (14 09 (4 08 @) 14 09 01 @ 005-2010 62 15 (4 09 (15 03 () 51 (8) —l6 (-27)
010-2015 30 —08 (<25 15 (1) 06 () 14 @) 02 (6 010-015 58 03 () 06 (1) 03 () 31 (3 16 ()
W5-017 36 —12 (3 17 @) 02 () 13 (6 16 (4 005-2017 64 —03 (=5 10 (1) 03 (5 29 () 25 (39
1970-2017 54 07 (13) 16 (90 04 () 24 (4 03 (5 1970-2017 57 08 (4 06 (1) 01 (2 36 (63 06 (10)

continued on next page >
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> continued from previous page

G e
put | HoursWorked | Labor Qualit Non-IT Hours Worked J Labor Qualit
26 06 0.1 14 04 ) 12 (3) 03 05 (10

1970-1975 ) 01 @) @ (55) 04 (14 1970-1975 50 1. ) 6 02 () 29 (8 0 )
1975-1980 36 @ 00 © 02 () 11 B) 07 () 1975-1980 45 15 (3) 04 (9 o1 () 23 () 02 (4
1980-1985 32 09 () 02 (6 04 (1) 08 (5 10 (2 190-1985 47 13 (7)) 05 (1) 02 (5 20 (@) 07 (15
1985-199 33 11 () 02 (6 04 (1) 10 (0) 06 (0) 1985-19% 58 11 (@0) 07 (1) 03 (5 20 (6 16 (B
1990-1995 25 05 () 03 (13 03 (1) 06 (3 08 (2 [=[19%0-195 44 09 () 05 (1) 02 @ 21 @) 07 (19
Al1oos-200 42 10 @4 04 (0 07 (W) 10 @) 11 (7 [EH195-00 31 08 (6 06 (8 03 (B 16 (0 01 ()
000-2005 25 02 (6) 04 (14) 04 (16 08 (2) 08 (1) [Z22000-2005 42 08 (19 06 (4 02 @ 14 () 13 (0
005-2010 09 —04 (—40) 03 () 03 (39 05 (59) 01 (6 005-2010 44 07 (1) 07 (15 01 () 20 (@45 09 ()
000-015 22 08 (39 02 (1) 03 (1) 03 (15 05 (4 00-015 39 04 (1) 08 @) 01 @) 22 67 03 @
005-017 19 08 (4) 02 (1) 03 (4 05 (@) 01 @ 005-017 48 04 (9 06 (1B) 01 @ 25 ) 12 ()
1970-2017 28 07 (6 02 (9 03 (1) 08 (0) 07 (24) 1970-2017 45 09 (1) 06 (13) 02 @4 21 (W46 07 (i)
1970-1975 51 13 (25 03 () 01 B) 31 (6 02 (4 1970-1975 51 13 (6) 04 () 02 (@4 35 (68) —03 (-9
1975-1980 47 15 () 02 () 01 B) 25 (D 04 (9 1975-1980 55 16 (9) 02 (4 02 () 21 (8 15 ()
1980-1985 54 16 (9 04 () 02 @ 22 @) 11 () 1980-198 60 19 (1) 02 () 03 @ 19 () 17 (9
19851990 60 12 () 04 (6 03 () 24 (9) 17 (9 [HI98-19% 62 13 () 02 () 04 () 24 (0 18 (0
119901995 57 08 (15 04 () 02 () 24 (@) 20 B4 [E19%0-195 56 07 (1) 04 () 02 () 20 (1) 23 ()
Sl1995-200 44 10 (2 06 (15 02 () 22 (0 04 (8 [W1995-200 46 10 (2 06 (13 03 (6 21 (4 06 (1)
S2000-2005 57 09 (1 06 (1) 03 (5 23 (@0 17 (0) [Eh2000-2005 56 08 (14) 05 (1) 03 (6 24 (@4 15 ()
005-2010 66 04 () 03 () 02 () 35 (3) 21 (3 005-2010 68 01 (1) 03 @ 02 @) 36 (3 27 (9
00-015 54 03 () 05 (9 02 () 35 (6) 09 (i) 00-015 56 02 (4 02 @ 02 @ 35 (@) 15 (6
005-017 56 03 () 01 () 01 (2 33 (9 18 (3 W5-2017 52 01 () =03 (=5 01 @ 31 (6) 22 @)
1970-2017 54 10 (18 04 () 02 @ 27 (49 12 @ 1970-2017 56 09 (17) 03 (5 02 @4 26 W4) 15 (@)
1970-1975 25 14 (57) 04 (15 00 () 11 (45 —04 (~17) 1970-1975 64 12 (19 04 (6) 01 () 35 (4 12 (19
1975-1980 35 16 (7)) 06 (1) 00 () 15 (#) 02 (-7 1975-1980 71 14 (19 02 () 02 () 43 (60) 11 (19)
190-1985 53 14 () 07 (1B 00 () 15 (9 16 B1) 1980-1985 38 12 () 06 (14 02 (5 41 (106) —22 (-5)
|1085-1990 58 12 () 08 (13) o1 () 18 () 19 () 1985-1990 69 11 (15 08 (1) 02 () 33 ) 15 (2
ER190-19%5 5113 Q8 05 9 01 () 18 G5 15 (9 Ew-1%5 72 08 () 11 (1) 03 () 46 @) 05
1952000 54 10 (199 08 (15 01 () 20 (7) 15 (1) [EH19%5-2000 24 08 (5 09 (7) 02 (8 29 (119 —24 (%)
SL2000-2005 61 11 (19 05 O 01 () 22 B6) 21 (B4 [Z4200-2005 51 06 (1) 11 @) 03 () 18 (6 13 ()
200052010 71 07 (1) 09 (13) 02 () 35 () 18 (29 005-2010 52 10 (19 07 (13) 03 () 27 (5 05 (i0)
00-015 60 05 (©) 08 (14 02 B 38 () 07 (1) 010-205 49 03 () 11 @) 03 (6 31 ) 02 ()
005-017 69 04 () 06 (@ 02 (@ 36 (33 21 (0 005-017 48 06 (12 08 (17) 02 (4 35 () 03 (=5
1970-2017 53 11 Q) 07 (B) 01 @ 2 @ 12 B 1970-2017 54 09 (17) 08 (14 02 (@4 34 (60 02 0
1970-1975 72 14 (0 07 (10) 01 () 36 (0 14 (19 1970-1975 11 10 (8) 03 BN 00 (0 18 (162 —20 (~18)
1975-1980 75 17 (3) 06 (8 02 @) 43 (B 07 1975-1980 40 07 (18) 03 () 01 (@ 31 (19 -02 (-6
1980-1985 36 13 (7)) 08 () 02 () 41 (13) —28 (7)) 1980-1985 55 09 (16) 04 () 01 (2 29 () 13 (4
1985-1990 75 11 (15 11 (15 03 Q) 34 (45 16 (2 1985-199 21 09 @) 05 (@) 01 @) 21 (101) —14 (-6
H190-1995 7307 (100 15 Q) 03 (5) 47 (64 00 (0 F=19%-195 69 11 (16 03 () 01 () 37 (4 17 (29
F1995-2000 19 07 (6 11 () 02 (1) 27 (141) —28 (-146) [=(1995-2000 67 14 (00 04 () 02 (@ 51 (%) —04 (-9
ZH2000-2005 48 05 (1) 11 (@4 03 () 17 G4 12 (4 [SH2000-2005 75 07 O 11 (14 02 B 49 (65 07 (9
005-2010 50 10 (19 06 (13) 04 () 24 (@49 07 (1) 005-2010 63 12 (0) 08 (13) 03 (5 52 (8) —13 (-0)
010-2015 48 02 () 15 (0) 03 (6 30 (6) —02 (-3 010-205 57 04 (8 05 (9 03 (5 37 () 07 (1)
015-017 47 08 (1) 10 @) 02 (4 35 (4 -07 (-19) 015-017 53 01 () 06 (0) 03 () 33 (6 11 ()
1970-2017 55 10 (18 10 (18) 02 (5 33 (61) -01 (=) 1970-2017 51 09 (17) 05 (1) o1 () 36 () 00 (=)

Unit: Average annual growth rate (percentage), contribution share in parentheses.
Source: APO Productivity Database 2019.
Note: See footnote 27 for the country-exception in the country groups.
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A.10 Supplementary Tables

Table 20 Role of TFP and Capital Deepening in Labor Productivity Growth

Labor Labor Capltal deepeni Labor Labor
Productivity Quallty Non— Productivity

Capltal deepenlng -

19701975 —24 1) (0) (~18) =32 (131) 19701975 -25 o,o (71) 03 (1) -3 (®)
1975-1980 13 03 61) @ 03 ) 02 (15) 1975-1980 35 —01 (—3) 01 @ 0 (1) 36 (102
19801985 0005 @ oo @) 08 (76 —03 (-27) | |1980-1985 5207 (1 o1 () 08 (1) 37 (0
1 1985-1990 30 01 (<) 01 @) 19 (65 10  (33) | 1985-19% 00 15 (15 o1 () 10 (0 75 (79
L9 1990-1995 1302 () 00 (@ 09 (66 02 (14 [= 1990-1995 5 14 @) 02 (5 26 () 09 (1)
=i 19952000 302 () 02 ) 25 () 02 () = 1995-2000 1406 @) 07 () 10 () 09 (-63)
=4 2000-2005 3002 () 01 B) 30 (100) —03 (~10) |5 2000-2005 2808 (8 01 (=5 26 (%) —05 (1§
5120052010 35000 @) 02 () 29 (8) 04  (10) B 2005-2010 52 10 (19 03 (6 11 Q) 28 (4
210-2015 5710 (7)) 03 (5 40 () 05 (8 [ 2000-2015 60 09 (15 02 B) 44 (@ 05 (@
2015-2017 58 11 (19 03 (5 35 (61) 09  (16) | 2015-2017 37 04 (0 01 () 30 () 02 ()
1970-2017 20 04 (1 01 (5 19 (85 —01 (=6 | 1970-2017 4107 (1B 02 @ 15 G) 17 (%)
19701975 29 03 () —02 (=5 —19 (64 46 (159 [ 1970-1975 94 03 (3 00 (O 07 (-8 —105 (1)
1975-1980 3702 (6 09 4 —13 (=37 39 (106) | 1975-1980 61 04 (=) 00 (© 05 (<10) -72 (1)
19801985 64 03 (=5 02 (-3 67 (106 —136 (214 [ 1980-1985 04 02 (4 00 () -1 (53000 12 (34)
1985-1990 7404 (=5 —02 () 03 @) -73  (99) | 1985-1990 56 01 (@ 00 (0 -04 (=) 58 (104)
1990-1995 —06 02 (39) 10 (-16) 42 (715 60 (1023) |=) 1990-1995 40 01 @ 00 () 01 (-2 39 (9
1995-2000 20 01 (53 01 (-6 —01 () -21 (106 [*=l 1995-2000 2404 (15 01 @ 09 (9 10 (4
2000-2005 —06 02 (-37) 03 (—49) —08 (M8 —02  (39) L3 2000-2005 41 04 () ol @ 12 B) 23 (5
2005-2010 10 02 (<20) 07 (=68) 11 (=109 30 (297) [\ 20052010 3105 (15 01 @ 30 (98 —05 (1)
2010-2015 1500 @ 15 (9 25 (~163) —55 (358 [ 2010-2015 44 12 @ o @ 21 @) 10 ®
2015-2017 05 —02 (49 00 () 14 (@75 —06 (~128) | 2015-2017 41 =01 () 01 @ 20 @) 21 (5
19702017 1402 (-4 05 (=3) 11 (=79 -32 (26) [1970-2017 10 04 @) 01 () 08 (8) 03 (-2
1970-1975 29 02 (M 00 (M 33 (113 —06 (<21) [ 1970-1975 59 00 () 03 (5 32 (4 23 (40
1975-1980 3501 @ 00 () 22 (63 12 (4 | 1975-1980 7409 (1) 02 B) 22 (B0) 40 (54)
19801985 66 01 @ 01 () 17 (26 47  (72) | 1980-1985 47 03 () 02 () 18 (9 24 (51
1985-1990 5101 @ 01 @ 29 () 20 (39 | 1985-19% 7008 () 03 @ 21 () 40 ()
1990-1995 03 04 @ 01 () 29 @8 69 (67 [ 1990-199% 5606 (1) 02 @ 21 (8 27 (49
1995-2000 63 07 () 02 @ 31 (0 22 (9 Kef1995-2000 5206 (1D 06 (1) 23 @) 18 (34
2000-2005 7706 () 07 (1) 35 (46 28  (7) | 2000-2005 3709 (@) 03 () 13 B4 13 B
2005-2010 05 02 (04 (@ 56 (3 43 (@) [ 2005-2010 3809 @ 00 () 09 (4 20 ()
2010-2015 7302 () 03 @ 44 (6) 23 (32 | 2010-2015 04 06 (13 00 (-1) 09 (<214 08 (173)
2015-2017 65 —04 (-6 02 () 36 () 31 (%) | 2015-2017 30 04 (4 00 (1) 04 (14 21 (70
1970-2017 67 03 () 02 ) 33 (0 29 () | 1970-2017 48 06 (B 02 () 16 (4 24 ()
19701975 19 08 @) 01 @ 04 (19 06 B4 [1970-1975 2 01 (5 01 () 10 @& 15 ()
1975-1980 10 14 (40 00 () 12 (127) 16 (~168) [ 1975-1980 70 07 () 02 B 10 (4 52 (B
19801985 1709 (=56 00 (-2 05 (-8 -32 (i8) | 1980-1985 3906 (15 02 6 17 ®) 14 (6
1985-1990 19 14 (B) 02 (10) —04 (<200 07  (7) |1 1985-1990 7110 (W 04 () 19 @) 38 (4
1990-1995 04 13 (28) 01 (K19 02 (@) —16  (57) [EH 1990-19% 40 09 () 04 () 20 () 07 (17
1995-2000 1207 () 00 (-3) 08 (64 —02 (~18) [i) 1995-2000 —02 05 (-207) 05 (-9 05 (2200 17 (766)
2000-2005 03 06 (<179 01 (=17) —06 (18 04 (114 [i5 2000-2005 3103 (9 03 (0 06 Q0 19 (6]
2005-2010 1402 () 01 (9 06 () 06 (3 [== 20052010 3503 (M 03 () 09 (6 21 (59
2010-2015 1801 (6 01 () 07 (=38 23 (128 | 20102015 2306 @) 02 O 04 (15 11 @)
2015-2017 —04 09 (-28) 02 (=68) 00 () —15 (419) | 20152017 3405 (1) -01 (<) 04 (13) 25 (4
1970-2017 07 08 (128 01 (1) 01 () —04 (=60) | 1970-2017 3705 (15 03 (® 11 (9 18 @)
1970-1975 04 03 () 00 () 03 (60) —02 1970-1975 44 08 (1 00 () 17 By 19 @
19751980 06 05 (9 00 () 05 (83) —04 1975-1980 3706 (15 01 B) 25 (68 05 (14)
19801985 30 08 (6 00 () 06 (@ 15 19801985 06 05 (9 01 (1) 21 B6) -21 (=351)
1985-1990 39009 (@ 01 11 @ 2 . 1985-1990 48 13 (0 02 @ 25 () 08 (19
1990-1995 320 (M 01 @ 11 () 16 71 1990-1995 63 25 ) 02 () 35 68 00 ()
1995-2000 409 @ o1 @ 13 () 18 =1 1995-2000 =210 (=47 01 (=4 16 (=79 49 (234)
2000-2005 4606 (1 01 () 14 B0 25 5=21 2000-2005 33 14 @) 02 (5 14 W) 03 @
2005-2010 69 12 (18 02 ) 32 () 23 = | 2005-2010 2406 (@) 01 () 12 () 04 (i)
2010-2015 53008 (1) 02 @) 34 (65 08 2010-2015 46 22 @) 02 @ 35 (6 —12 ()
2015-2017 66 04 () 01 @ 34 () 25 2015-2017 1710 @6) 01 (8 28 (165 —23 (134
19702017 3607 (0 01 Q) 15 @) 14 1970-2017 31012 (9 01 W 22 () -05 (-17)
19701975 7306 @ 01 () 43 (59 23 1970-1975 5110 @) 03 (@ 34 () 05
1975-1980 61 01 (<) 00 () 37 (-60) -99 1975-1980 36 08 @ 02 (5 11 BN 15 @)
19801985 21 01 @4 00 @ 11 (4 08 19801985 3506 (19 03 (9 11 @) 15 (4)
1985-1990 18 07 (39 00 () -17 (95 -08 1985-1990 4206 (4 05 (1) 14 (3 17 ()
19901995 16 05 () 01 (4 —10 (-66) 20 (129) [i= 1990-1995 19 04 Q) 03 (B 12 ©@ 01 0
1995-2000 1003 @) 01 () —16 (<154 22 (218) [{5H 1995-2000 21 04 (19 04 (1 09 (B 04 (0
2000-2005 3405 (4 02 () 05 (13) 22 (66) |- 2000-2005 1804 () 02 (4 04 (@ 07 (39
2005-2010 62 03 (6 02 (B 43 (69 15 (3 | 2005-200 08 04 () 01 (19 03 @) 01 (-15
2010-2015 1103 (30 01 (D) 12 (-103) —27  (40) [ 2010-2015 1001 (1) 01 (® 01 (<10 09 (%)
2015-2017 5100 O 00 (O —13 (=25) 64 (125 | 2015-2017 01 02 (181) 00 (<26 —03 (=301) 03 (240)
1970-2017 16 04 Q4 01 (5 11 () 00 (=2 [11970-2017 26 05 Q0 03 (00 10 (0 08 (9

continued on next page >
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> continued from previous page

Labor Labor Capital deepening
Productlv y Quallty [ 1T | Non-IT
0.1

Labor Labor Capital deepening
Productlv y Quallty

1970-1975 “ @ 14 @ (70) [ 19701975 o 18 ) (#2)
1975-1980 46 (1) 6 25 (9 1.3 (28) [ |1975-1980 24 o,z (7) o.o M 27 —o.s ~2)
1980-1985 67 1.7 @) 03 @ 17 (5 30 (46 [ 19801985 6202 (4 00 O 28 (5 32 ()
1985-1990 66 14 Q) 04 () 19 (29 29 (4 | 1985-199 03 02 @) 01 (15 17 (2) —16 (484
] 1990-1995 62 16 (5 03 () 21 () 23 (1) [= 1990-19% 2501 () 01 (6 26 (106 —04 (-17)
2 1995-2000 53008 (15 05 (0) 21 (0 19 (36) [551995-2000 3705 () 01 () 35 (@) —03 (-9
=2 20002005 43 11 @) 03 @ 21 (@ 08 (18) [ 2000-2005 40 04 () 01 @ 10 (8 24 (60)
20052010 4509 Q) 01 @) 21 @) 13 (29 |3 2005-2010 49 06 (1) 03 © 14 (8 26 ()
2010-2015 16 05 () 00 B 09 (6 02 O [ 200-2005 5604 (@) 06 (100 25 () 20 ()
2015-2017 40 05 (W 01 () 18 (8 15 (39 [ 2015-2017 52000 () 02 @ 33 () 16 ()
1970-2017 500 10 (19 03 (6 19 () 19 (9 [ 1970-2017 3703 @ 01 (@ 23 () 10 ()
1970-1975 45 04 (00 00 (0 33 @@ 08 (7) 901975 510260 G 01 (@ 34 (66 —10 (<19)
1975-1980 50008 (7)) 01 @ 30 () 11 (22) | 1975-1980 307 @ 01 (@ 38 (19 —15 (~4)
1980-1985 1809 (9 01 () 39 () —31 (<177) | 1980-1985 4105 (1) 01 () 38 (B —03 (-9
] 19851950 3607 (9 02 () 08 @4 19 () | 1985-199 —08 03 (=38 00 (-5 00 (5 -11 (1)
2 1990-19%5 65 12 (18 03 () 48 (4 02 () [ 1990-19% —15 -13 @) 00 (-3 03 (1) 05 (3
1 1995-2000 106 (54 04 (6 14 (13) —13 (-121) |3 1995-2000 2 <02 (<9 01 (4 09 (34 36 (13
=1 2000-2005 3109 9 07 Q) 02 @ 13 (4 FeHa000-a005 207 @) 02 O -17 (6) 36 ()
20052010 2305 Q) 04 (8 07 (29 08 (4 | 20052010 49 00 O 04 () 33 €@ 12 )
2010-2015 2304 (1 02 @ 14 (6) 03 (4 [ 2000-2015 76 15 (19 02 @ 36 @) 24 B)
2015-2017 29 02 @ 00 (-) 19 (6 08 (1) [ 2015-2017 —04 06 (-148) 01 (5 -21 (%) 12 (=273
1970-2017 3307 @) 02 () 22 ) 02 (6 [ 1970-2017 3105 (18 01 6 17 (5 07 (@)
1970-1975 00 —02 (-1146) 00  (18) 09 (4846) —07 (~3618) [ 19701975 01 02 (-283) 01 (—110) 12 (<1590) —15 (2083)
1975-1980 3304 (1) 01 (@) 32 ) —04 (=13) | 1975-1980 —02 02 (-141) 01 (—4) 17 (=% -22 (1274)
1980-1985 2003 (13 01 (@ 33 (1%) —15 (~70) [ 19801985 18 (5 01 (@ 24 (98 -19 (-76)
. 1985-1990 33 08 (-24) 00 (1) 04 (=13) —46 (137) | |1985-1990 38 18 @) 00 () 22 (59 —03 (-8)
= 1990-1995 210 (B4 01 @ 13 (@) 05 (19 [ 1990-199 2020 @) 00 () 16 () —13 (=59)
= 1995-2000 2803 (100 02 (9 35 (126 —12 (—44) |5 1995-2000 2 21 @ o @ 15 () 08 ()
= 2000-2005 4106 (15 02 (4 33 (8) 00 (0 [Z2000-2005 18 14 (9 01 B 14 (9 -1 (-6)
2005-2010 48 07 (15 03 (6 51 (0§ —13 (=27) [ |2005-2010 3307 @) 01 @ 19 (9 06 (1)
2010-2015 3602 6 03 O 64 (76 —33 (=92) [ 2010-2015 1301 @ o1 © 12 (@) -01 (-9
2015-2017 1600 (3) 01 (B 47 (0 -31 (19 [ 2015-2017 400 (1) 01 () 18 (W 22 ()
1970-2017 2004 Q0 01 () 31 (M) —15  (—66) [ |1970-2017 20011 (6 01 () 17 (84 —09 (-4
1970-1975 1207 @ 00 () 07 (6 03 (<24 W970-1975 1203 (@ 00 @ 07 ©® 01
1975-1980 2 10 (7)) 00 (O 12 () 06 (0 | 1975-1980 408 (2 01 () 24 () —09 (-36)
1980-1985 5501 () 00 O 17 (0 37 (68 [ 1980-1985 =50 07 (=14 02 (=3 10 (-21) —69 (138
1985-1990 4510 ) 01 @ 16 B8 17 (9 [ 1985-19% 2809 (3 00 () 03 (-1) 22 (78)
15 1990-1995 409 @ 00 () 18 (@) 14 (3) = 1990-19% 05 02 (9 01 (15 10 (198 —07 (-143)
21 1995-2000 2405 Q0 00 @ 15 (6) 05 (19 = 1995-2000 2308 (% 05 @) 17 (B) 07 (-0)
¥ 20002005 25 06 @5 01 () 02 (B 15 (62 |e=|2000-2005 1801 () 05 () 02 9 10 ()
2005-2010 —01 02 (264 00 (—41) —06 (04 03 (—498) |G| 2005-2010 05 Q) 01 @ 05 @) 13 (5)
20102015 29007 @) 00 () =02 (-6 24 (3 [ 2010-2015 4105 (B o1 @ 15 @) 19 @)
2015-2017 44 11 (24) 0.1 2 07 (16) 25 (57) 20152017 41 10 (24) 04 9 24 (59 03 (8)
1970-2017 29 06 (@ 00 () 09 (0 13 (46 [ |1970-2017 14 06 @) 02 (1) 10 () -03 (-
1970-1975 4304 (00 02 6 25 (8 11 (6 P1970-1975 103 @ 00 @ 09 @ -02 (14
1975-1980 3206 (@0 02 () 06 () 18 (5) | 1975-1980 3602 @ 01 (@ 19 () 14 ()
1980-1985 33013 08 04 (13 22 (6) —06 (—19) [ 19801985 47 09 (19 01 () 28 () 09 (19
) 1985-1990 3406 (199 06 (18 00 () 21 (6) [ 1985-19 02 03 (126 00 (-21) —08 (3% 08 (359)
=} 1990-1995 3616 @) 04 (1) 09 @) 05 (15 [5211990-1995 45 08 (1B 01 @ 03 (6 34 ()
1 1995-2000 310 (3 05 (15 17 (56 —01  (=3) |l 1995-2000 102 (5 01 () -05 (<5) 13 (126)
-2 20002005 3711 @) 05 (1) 10 Q8 12 (3) |G 2000-2005 3700 @) 03 () 17 (g 08 ()
7 2005-2010 08 04 @) 02 () —10 (—129) 13 (159) [ 2005-2010 510-02 (4 02 (4 28 (5 23 (#)
2010-2015 1805 () 03 (6 08 @) 01 (5 [ 200-005 60 03 (@ 00 () 48 () 09 (19
2015-2017 3605 (15 04 (1) 18 () 08 (2 [ 2015-2017 1207 (5 00 (0) 23 (18) —17 (14)
1970-2017 30 08 @8 04 () 10 B3 08 (1) L|1970-2017 33 04 () 01 @ 16 @) 13 ()
1970-1975 3013 @ 0w @ 09 8 08 @) 901975 —05 06 (-117) 00 (5 05 (<100 —15 (1)
1975-1980 09 10 (1) 01 (1) —06 (61 03  (34) [ |1975-1980 200 04 (19 01 () 24 (11§ —08 (~4)
1980-1985 319 (60 02 () 18 (57) —07 (-24) [ 19801985 0 05 (1 01 @ 13 () 21 )
1985-1990 63 17 @) 03 () 17 (8 26 (1) | 1985-1990 17 03 (9 00 @ 07 @) 07 (9
1119901995 62 18 (9 06 (100 47 (76 —09 (=15 [1= 19901995 5901 () 01 () 29 (50) 28 ()
=1 1995-2000 1220 (7)) 01 () 18 (18) —26 (-229) |5 1995-2000 49 06 (1) 01 @ 40 () 02 @
=4 2000-2005 5219 (B8 03 (6 07 (13 23 (45) [ 2000-2005 73015 @) 02 @ 46 @) 10 (14
2005-2010 2409 (7 07 G0 07 (9 01 (@ [ 20052010 2809 (3 03 (0 33 (115 —16 (-59)
2010-2015 48 15 (B2 07 (15 24 (49 02 (@) [ 2010-205 53006 (1) 03 () 29 (4 16 (0
2015-2017 66 17 (6 03 () 29 (4 16 (4 [ 2015-2017 720 10 (5 03 (6 32 @) 25 ()
1970-2017 37015 @ 03 O 15 @) 02 () [190-2017 3806 (1) 01 @ 25 () 05 (14
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Labor Labor Capltal deepe Labor Labor
Productlvy Quallty Productlvy Quallty

Capltal deepenlng -

19701975 (5) (68) (22 19701975 (19 0,1 (4) 17 (60) (17)
1975-1980 11 ) oz (19) ow (13) (66) | |1975-1980 19 07 B8 o1 6 09 ) o.z )
19801985 18 0.2 (1) 03 (8 03 (19) 1.0 (57) || 1980-1985 25 09 () 02 () 07 @ 07 ()
1985-1990 15 02 (4 03 Q) 03 (2 06 4) [ 1985-1990 37 12 (B3 03 () 06 () 16 #
1990-1995 1703 (19 03 (15 03 (7)) 08 (49 [i=1990-19% 2610 B 01 (5 09 (3 07 ()
41119952000 25 04 (6 06 () 04 (19 11 (4 [SH1995-2000 16 11 6 02 (1) 04 (4 01 (-4
2000-2005 2304 (1 04 (1) 07 (1) 08 (5 |=4 2000-2005 2% 12 @) 01 @ 00 ) 13
2005-2010 1503 (2 04 (4 08 (0) 01 (4 | 2005200 29 14 @) 01 @ 06 () 09 B
210-2015 07 02 (2 02 B1) —03 (~40) 05 (78 [ 2010-2015 31017 (% o1 @ 10 () 03 (1)
2015-2017 05 02 (9 02 @) 00 (1) 01 (9 | 2015-2017 40 12 B) 00 () 15 G) 12 @)
1970-2017 16 02 (15 03 (19 04 (5 07 (@) [ 1970-2017 27 11 @) o1 () 08 (8 07 (0
19701975 260 07 (5 01 @ 17 ) 02 (1) B 1970-1975 26007 (9 02 (6 21 (9 -03 (-10)
1975-1980 20 04 () 01 (5 11 (4 04 (1) | 1975-1980 2003 (1) 01 () 09 (B) 15 ()
19801985 26 07 () 02 () 07 (6 11 (41) | 1980-1985 2903 () 02 () 06 @) 17 (6]
1985-1990 3707 (9 02 ) 11 @y 17 (1) 1985199 3803 (9 03 (® 13 05 18 (49
1 1990-1995 407 () 01 B 14 Gy 20 (7 Bl 1990199 44 07 (19 01 @) 13 By 23 ()
119952000 260 12 () 02 () 09 (B4 04 (W) 19952000 29 10 69 02 () 10 (e 06 ()
21 2000-2005 4011 @) 02 () 11 Q8 17 () [ 2000-2005 42 09 @ 02 (6 15 B3 15 (3
2005-2010 5707 (1) 02 Q) 27 W) 21 (38 [ 2005-2010 67 05 @ 02 () 33 (0) 27 (40
2010-2015 48 09 (19 01 (B 28 (9 09 (18) [ |2000-2015 5305 (@9 01 B 32 @) 15
2015-2017 50 01 B 01 @ 30 (59 18 (6 | 2015-2017 51 04 (<9 01 @ 32 (64 2 ®
1970-2017 36 08 () 02 @ 15 @) 12 (2 | 1970-2017 40 06 (W 02 () 17 @) 15 @)
19701975 03 06 (188) 00 (@ 02 (3) —04 (-14) [ 1970-1975 33010 @B) 00 () 10 B) 12 6]
1975-1980 10009 6) 00 03 (4 —02 (-4 [ 1975-1980 3406 (8 01 (@ 16 @ 11 ()
19801985 3110 () 00 () 05 (15 16  (5) | 1980-1985 07 14 (19 01 (18 13 (18) -22 (-297)
| 1985-1990 390 12 (G0 01 () 08 (0 19 (49 | 1985-19% 4220 (49 02 @ 04 () 15 @)
7 1990-1995 3107 @) 01 @ 08 0 15 (48 [E1990-19% 5326 (49 02 (5 20 (8 05 (9
= 1995-2000 3 013 069 01 B 09 (3 15 (39) [ 1995-2000 03 22 (5) 01 @) 03 (119 —24 (-807)
=1 2000-2005 42 10 @ ol @) 10 @) 21 (51) |[=42000-2005 37 28 (9 02 (6 06 (-17) 13 (3
21 2005-2010 58 17 (B0 02 @) 22 (7 18 G0 | 2005-2010 25 18 (3) 02 (9 00 (- 05 (0
2010-2015 500 15 (9 02 @ 27 (4 07 (13) | 2010-2015 4229 (68 02 (5 10 (4 02 @
2015-2017 62 11 (18 01 Q) 28 () 21 G4 | 2015-2017 3519 (4 01 @ 18 (50) 03 (-]
1970-2017 3411 (G) 01 @ 11 B) 12 G4 [ 1970-2017 319 @) 02 () 08 (6 02 ()
19701975 36 18 () 00 () 04 (00 14 (8 [1970-1975 1108 (=75 00 () 02 (=15 20 (i89)
1975-1980 20 15 (54 01 @ 06 (19 07  (3) | 1975-1980 2207 (@ o1 @) 18 @) —02 (-10)
19801985 02 21 (103) 01 (60) 08 (364 —28 (~1359) | 1980-1985 310 60 01 08 (6 13 (4
1985-1990 45 28 (6D 02 @) 01 (=) 16 (35 | |1985-19% —02 12 (=51) 00 (15 00 (1) —14 (619
= 1990-1995 55038 (69 02 @ 15 @) 00 (0) [ 1990-1995 46 07 (15 o1 () 22 @) 17 @)
19952000 01 29 (268) 01  (O4) —01 (=55) —28 (~2628) |=f 1995-2000 40 09 () 01 (B) 34 (89 04 (-9
Z 20002005 35030 (8 02 () —09 (=26 12 (34 |52 2000-2005 60 24 () 01 (@ 27 W) o7 (12
2005-2010 2418 () 02 (1) 02 (<10) 07 (7)) | 2005-2010 35019 () 02 () 27 (6 -13 (3]
2010-2015 4238 () 02 @ 04 (9 —02 (-4 | |2010-2015 47 11 (@4 03 (6 26 () 07 (19
2015-2017 29 24 @) 01 B) 12 @) —07 (=25 | 2015-2017 52 11 @) 03 (5 27 () 11 @
19702017 300 26 (89 02 (5 02 () —01 (=3) [ 1970-2017 30 12 (9 01 @ 18 (60) —01 (=3

Unit: Percentage (average annual growth rate, contribution share in parentheses).
Source: APO Productivity Database 2019.
Note: See footnote 27 for the country-exception in the country groups.

179

EI_II_H—II_II_H—H_II_l

©2019 Asian Productivity Organization



©2019 Asian Productivity Organization

. Appendix

Table 21 Industry Shares of Value Added
——Shares of industry GDP at current prices by Industry

1980 [ 190 ] 2000 2010 2017

Agriculture
Manufacturing

i= p=3] o
= @ = =
= = = E
2 = 2 2
s E 8 s
= S ] =
2 5| 2 2
-3 =< < <
= = =

Manufacturing

Bahrain 07 109 456 428 07 111 580 302 06 14 551 329 03 146 542 308 03 188 578 231
Bangladesh 300 132 400 67 288 125 409 84 2401 144 434100 178 169 455 93 142 183 565 110
Bhutan 45 31 48 86 343 85 407 165 274 84 366 276 175 91 379 355 183 76 391 350
Brunei 02 194 93 711 09 138 358 495 10 183 343 464 07 146 319 527 11125 402 463
Cambodia 438 100 407 55 499 86 375 40 378 169 391 6.2 360 156 407 76 249 173 42 156
China 299 372 219 109 268 310 320 101 149 325 394 132 98 321 436 145 82 293 512 N3
ROC 83 358 453 107 42 326 547 85 20 264 657 59 16 299 636 49 18 320 616 46
Fiji 210 108 587 95 204 108 586 103 163 133 626 79 M7 153 671 59 149 135 658 59
Hong Kong 08 205 705 82 02 149 773 76 0.1 48 873 78 0.1 18 930 52 0.1 11 924 65
India 356 178 385 81 291 172 45 101 231 153 508 108 180 149 544 127 163 139 5.1 108
Indonesia 192 108 460 241 151 167 549 134 122 212 519 147 142 24 84 201 135 207 461 197
Iran 131123 495 252 151 185 490 174 111 139 482 268 62 M0 49 349 83 178 496 243
Japan 35 276 574 M4 23263 597 17 16 21 669 94 12209 713 67 12208 705 75
Korea 159 243 487 12 84 273 519 124 44 290 575 91 25 307 593 76 22 304 583 9.2
Kuwait 03 56 271 670 16 112 491 381 06 65 442 487 04 53 414 529 05 62 509 425
Lao PDR 655 38 233 75 612 51 243 94 525 107 246 122 314 98 404 184 237 81 373 309
Malaysia 238 177 403 182 155 229 452 164 86 292 465 157 102 237 489 172 90 227 515 168
Mongolia 81 166 567 187 96 194 506 203 247 74 526 153 131 76 500 294 114 100 465 322
Myanmar 465 95 408 31 547 77 350 25 534 84 312 70 247 54 196 503 190 79 268 463
Nepal 550 49 369 52 455 68 409 68 366 90 461 83 37.1 62 480 87 276 54 576 94
Oman 25 06 282 687 29 29 405 536 22 56 394 527 14 104 359 524 22 99 499 380
Pakistan 345 101 486 69 288 121 513 78 294 106 526 73 243 136 551 6.9 244 128 565 6.3
Philippines 219 276 360 145 192 267 432 109 140 245 516 100 123 214 551 111 97 195 599 110
Qatar 05 33 25 727 08 130 428 435 04 54 295 o647 0.1 89 324 586 02 83 452 463
Saudi Arabia 10 41 278 671 57 85 453 405 49 96 412 443 26 10 391 473 25 129 516 330
Singapore 16 275 622 87 03 256 673 68 01 277 651 7.1 00 214 723 63 00 196 752 51
Sri Lanka 202 213 479 105 174 199 537 90 116 202 600 82 95 200 609 96 85 176 614 125
Thailand 203 225 504 69 100 271 531 98 85 284 548 83 105 309 496 90 83 272 565 8.1
UAE 05 37 308 650 11 7041 497 22 120 462 396 08 80 467 446 08 88 556 348
Vietnam a7 172 353 57 415 56 41 9.8 262 127 426 185 210 148 48 213 170 170 464 195
(region)

APO20 148 222 503 127 19 225 541 115 103 205 580 111 101 196 578 125 102 189 593 116
Asia24 168 238 467 127 145 238 504 113 1.8 237 529 117 10,1 246 518 135 93 236 554 16
Asia30 144 209 441 206 136 225 499 140 111 226 520 143 95 237 511 157 89 229 552 130
East Asia 97 295 495 M2 95 277 517 111 78 272 541 109 69 290 523 118 6.5 277 555 103
South Asia 349 165 408 79 289 162 453 96 239 147 513 102 186 149 547 118 168 140 588 104
ASEAN 204 174 435 177 162 202 515 122 127 233 512 128 128 227 41 173 13 210 512 165
ASEAN6 190 179 441 191 136 213 525 126 103 245 526 127 M4 242 46 158 103 219 528 150
CLMV 450 128 377 45 477 65 390 68 364 115 381 140 234 19 358 289 184 143 406 267
GCC 09 41 284 666 41 83 449 46 35 94 42 450 17 97 404 483 17 109 518 357
(reference)

us 22 210 669 99 16 177 727 80 10 151 766 73 11123 791 16 09 M2 810 70
Australia 59 185 572 185 35 137 664 164 38 120 702 139 2479 693 204 28 62 715 196
Turkey 211 222 482 85 139 282 476 103 13 209 587 9.1 103 172 618 108 69 198 602 131

Unit: Percentage.

Sources: Official national accounts in each country, including author adjustments.

Note: Services are defined as the total of industries 6-9 and Others are defined as the total of industries 2, 4, and 5 of nine industries, which
consists of 1-agriculture; 2-mining; 3-manufacturing; 4-electricity, gas, and water supply; 5-construction; 6-wholesale and retail trade, ho-
tels, and restaurants; 7-transport, storage, and communications; 8-finance, real estate, and business activities; and 9-community, social, and
personal services. See the Online Appendix for the concordance with the ISIC, Revisions 3 and 4.
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Table 22 Industry Origins of Labor Productivity Growth
——Average annual growth rates (contributions) of industry labor productivity in 2010-2017

g 5 58 s 2So4| 2= co B 258 g

Bahrain (0.0 5) 25 (04) 25 1) .0) . 0.1 25 (-08) 09
Bangladesh 39 (08) 91 (0.1) 43 (09) 24 1) 3) 45 (05) 24 (05) 13 (07) 46
Brunei 04 (000 04 (=15 04 (01) 04 (00 8) 04 (00) 04 (1) 04 (0 -21
Cambodia 51 (19 93 (02 91 (13) =21 0) .8) =23 (03 03 (07 32 (-05) 42
China 85 (17) 72 (0.0) 72 (24) 72 1) .5) 44 (04) 44 (09) 44 (04) 7.0
ROC =27 (000 —48 (00) 28 (100 10 0) 1) 1100 13 (04 01 (00 14
Fiji 18 (03) 18 (00) 18 (03) 1.8 1) 1) 18 (03) 18 (0.9 18 (02 18
Hong Kong =38 (00 00 () 17019 =23 (00 .0) 26 (02) —01  (0.6) 13 (00) 18
India 41 (0 41 (1) 46 (07 41 () 3) 41 (04 41 (15 41 (08) 59
Indonesia 54 (1) =15 (0.) 24 (05) 35 (00 3) 82 (06) —60 (04) 26 (00) 32
Iran 25 (01) —60 (-04) 05 (0.1) 29 (03) 4) 26 (02 05 (04 13 (=02 0.1
Japan 01 (01) =58 (00 18 (04 =57 (00) .2) 04 (00) 10 (02 —09 (-04) 05
Korea 37002 30 (00) 13 (09 30 (01 .0) 13 (00) 06 (03) 04 (0.0) 14
Kuwait 29 (00 12 (13 23 (1) 89 (02 3) 19 (01 =21 (=01) =07 (=23) —038
Malaysia 13 (02 -73 @01 25 (07) 28 (02 2) 49 (05 =11 (000 44 (05) 22
Mongolia 108  (12) 87 (12 05 (03) 33 (0 4) 88 (07) 32 (1) —08 (-04) 42
Nepal 10 (02 10 (0 10 (00 10 (00 .2) 10 (04 10 (06 10 (06 21
Oman 35 (<0.1) =174 (03) —102 (=1.0) =172 (0.0) .0) 4 —183 (=04 -129 (00 —02 (=02 —49
Pakistan 15 (03 =93 (00 -12 (=02 53 (01) -03 (=02 08 (03) 06 (02) 175 (04 37 (07) 1.7
Philippines 30 (08) 26 (000 54 (13) 68 (02 06 (1) 34 (06 29 (02 08 (12 02 (=01) 43
Qatar 20 (=01) 44 (13) 43 (05 —08 (0.0) 46 (-38) 18 (-02) 18 (00 154 (13 18 (=05) -15
SaudiArabia  -52 (-03) -14 (12 =11 (00) -39 (=01) =21 (=08) 63 (03) 34 (01 M3 (05 =27 (=25) —=16
Singapore =77 (00 00 () 26 (07) 49 (00 12 (=01) 27 (06 08 (02 29 (15 05 (=08 20
SriLanka 60 (11) 148  (03) 31 (03) 21 (0 67 (04) 47 (05) 47 (07) 139 (12 26 (06) 50
Thailand 38 (1) -68 (00 -12 (01) =22 (0.) 49 (02 40 (09) 34 (03) -03 (06) 15 (02 35
UAE 34 (000 34 (12 34 (03) 34 (02 34 (03 34 (03) 34 (03 34 (07) 34 (=05 27
Vietnam 42 (12) 46 (0.0) 47 (08) 72 (04) 26 (0.1) 39 (09 39 (00) 54 (07) 37 (04) 43
(region)
APO20 37(07) =03 (0.0 14 (04 170 27 (0.1) 20 (04 26 (03) 11 (09 06 (03 30
Asia24 55 (11) 51 (00 45 (13) 45 (0.0) 48 (03) 28 (04 34 (03) 20 (08) 20 (04) 48
Asia30 55 (1) 63 (0.1) 45 (12) 44 (0.0) 46 (03) 28 (04) 33 (03) 20 (08) 19 (03) 46
East Asia 81 (14 72 (01 58 (18 52 (01) 60 (04 26 (03) 30 (03 30 (07) 16 (02 52
South Asia 38 (09 39 (00 38 (06 40 (0.7) 39 (03) 40 (09) 37 (04) 48 (13) 36 (07) 54
ASEAN 41009 28 (0.1) 15 (05 30 (00 26 (02 22 (03) 48 (04) 15 (0.6 21 (02 34
ASEAN6 45 (100 =18 (1) 17 (05 25 (1) 20 (02 24 (02 55 (05 =17 (06 16 (01) 32
CLMV 32 (10) 118 (0.6) 52 (07) 70 (03) 53 (04) 24 (03) 20 (01) =15 (03) 54 (05) 43
GCC =27 (=02 02 (120 -02 (00) —03 (00) —13 (-08) 41 (0.2) 19 (01 44 (06) —09 (=17 =06
(reference)
us 21 (00) 66 (0.1 03 (0.0 08 (00) —02 (=0.1) 10 (0.0) 22 (02 03 (03) -03 (=02 0.5
Australia 20 (00) =13 (03 02 (00) 08 (00) 34 (02 13 (00) 08 (1) 12 (0§ 05 (=03) 12
Turkey 23 (01) -06 (00 60 (12 =07 (01) 48  (05) 16 (02 23 (06) —44 (01) 13 (02 30
Unit: Percentage (average annual growth rate, contribution share in parentheses).
Source: APO Productivity Database 2019.
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. Appendix

Table 23 Real Income and Terms of Trade
——Average annual growth rate of real income, real GDP, trading gain, and net primary income transfer from abroad

2000-2005 2005-2010 2010-2015 2015-2017 2000-2017

£ £ £ £ £
£ 2|5 £ 2|5% £ 2|59 £ 2|5 £ 2|5%
e« = | = < = | 8% = = | 8% = = |2 = = | 8%
g g z 2 2

China 10 100 09 01 Myanmar 128 54 74 00 Mongolia 96 88 09 00 Vietnam 84 65 17 02 China 98 94 03 01
Mongolia 109 56 56 —02 China 120 118 02 01 China 81 78 03 00 India 81 73 07 00 Cambodia 81 78 04 -02
Cambodia 103 106 00 -03 India 86 84 03 -01 Myanmar 78 68 12 —01 Nepal 77 65 15 -03  Mongolia 79 68 19 —09
Iran 98 80 21 -03 Cambodia 77 66 11 00 Cambodia 68 68 03 -03 Cambodia 65 64 01 00 Myanmar 76 56 20 00
Myanmar 86 58 28 00 Vietnam 73 66 11 04 Vietnam 61 56 08 —03 Pakistan 61 54 10 -03 Vietnam 73 66 09 -02
Vietnam 81 77 06 -01 Bhutan 70 78 01 -09 India 61 64 =03 00 Philippines 61 68 02 —05 India 73 73 00 00
Bhutan 76 76 02 —03 Singapore 70 66 —09 13 Bhutan 60 68 —05 —03 Bangladesh 60 69 02 —10 Bhutan 67 72 00 —05
Malaysia 73 53 12 08 Bangladesh 63 62 -06 07 Philippines 57 59 =03 01 Iran 58 53 05 01 Malaysia 59 51 05 03
India 69 71 03 01 Srilanka 62 59 02 00 Silanka 55 51 07 -03 Malaysa 56 55 01 00 Bangladesh 57 59 —02 01
Srilanka 55 48 06 0.1 Philippines 59 48 01 11 Bangladesh 53 58 0.1 —03 Bhutan 54 60 02 —08 Philippines 57 52 —02 07
Bangladesh 54 52 -0.1 02 Malaysia 57 49 06 03 Malaysia 49 50 =02 01 China 52 58 —06 01 Silanka 54 49 06 -0
Philippines 53 42 =03 14 Indonesia 55 58 —07 04 Indonesia 49 53 03 —01 Indonesia 50 47 02 01 Indonesia 48 51 —05 02
Pakistan 50 52 08 06 Mongolia 48 71 =09 -14 Nepal 48 39 08 02 Thailand 43 36 03 04 Nepal 45 40 04 00
Thailand 46 52 00 —05 lran 46 28 16 02 Pakistan 43 41 —03 04 HongKong 43 29 02 12 Singapore 44 52 -04 —04
Singapore 41 51 02 -12 Nepal 44 36 09 00 Thailand 34 30 06 —02 Mongolia 37 43 27 -33  Pakistan 43 44 05 04
Indonesia 38 44 -10 04 Thailand 38 38 00 01 ROC 3126 05 00 Singapore 34 38 04 00 Thaland 40 40 02 —02
Korea 38 45 -07 00 Korea 36 41 -06 02 Fiji 30 30 03 -03 Korea 34 29 06 -01 Ian 37 46 08 00
Fij 33 36 02 05 Hongkong 33 38 —08 03 HongKong 29 29 01 -01 Srilanka 29 17 13 —01 Korea 3436 02 00
HongKong 31 41 —-10 -01 Pakistan 29 34 -09 04 Korea 27 24 03 00 ROC 14 23 06 —02 HongKong 32 35 -05 02
Nepal 29 34 08 01 ROC 19 42 =24 01 Singapore 26 45 -06 -13 Japan 13 12 01 -01 ROC 24 34 -11 01
ROC 26 38 14 02 Japan -03 01 =05 01 Japan 1210 00 02 Fi -20 04 01 -25 Fii 15 19 02 06
Japan 10 12 =03 01 Fi =05 -04 01 -02 lran =40 27 -67 01 Myanmar -88 27-114 -01 Japan 07 08 =02 01
Bahrain 79 65 13 00 Bahrain 85 64 35 -14 Bahrain 31 39 -16 08 Bahrain 2729 =01 00 Bahrain 61 53 09 02
Kuwait 107 73 46 -12 Kuwait 32 04 33 05 Kuwait =15 35 =55 05 Kuwait 12 =12 04 21 Kuwait 38 31 08 -01
Oman 81 30 49 02 Oman 64 29 42 06 Oman 19 37 -25 06 Oman 18 56 =33 —04  Oman 50 35 15 00
Qatar 120 97 46 -23 Qatar 148 133 10 06 Qatar 49 60 =28 17 Qatar 62 68 -16 10 Qatar 01 93 06 01
SaudiArabia 92 40 53 -01 SaudiArabia 54 25 26 02 SaudiArabia 19 50 -32 02 SaudiArabia 12 01 10 00 SaudiArabia 50 34 15 01
UAE 67 50 18 01 UAE 44 26 22 03 UAE 42 53 =12 01 UAE 19 19 01 01 UAE 47 40 08 01
Brunei 80 38 42 00 Brunei 16 =43 60 —01 Brunei 01 00 =10 1.1 Brunei -09 =02 =12 06  Brunei 27 =02 25 04
(reference) (reference) (reference) (reference) (reference)
us 25 25 00 01 US 0 09 00 01 US 23 22 02 00 US 20 18 02 00 US 20 19 01 01
EU15 19 18 01 00 EUI5 07 07 =01 00 EUIS 09 09 01 -01 EUIS 24 22 01 02 EUIS 13 13 00 00
EU28 19 17 01 01 EU28 08 09 01 00 EU28 1111 01 =01 EU28 23 23 01 00 EU28 14 13 00 00
Australia 42 33 12 02 Australia 4328 14 00 Australia 1728 <14 03 Australia 38 25 16 03 Australia 3429 05 00
Turkey 45 47 03 —05 Turkey 33 38 03 01 Turkey 67 71 03 01 Turkey 53 58 =04 01 Turkey 49 52 02 02

Unit: Percentage.

Sources: Official national accounts in each country, including author adjustments.
Note: See footnote 52 in Section 7.1 (p. 88) for the definition of real GDP growth, real income growth, and trading gain growth.
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