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The record of growth and development in ASEAN is a qualified
success: within convergence and convergence to AEs...

...but slower than growth in Korea, Japan, China at a similar level of
development.

Key ingredients for faster growth are improvements in infrastructure,
human capital, and institutions while maintaining sound macro
policies.

GDP per capita is an excellent measure, but welfare goes beyond
this: environment, equality, health, leisure etc.




. Growth and Income Convergence in ASEAN
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Presentation Notes
Convergence in per capita incomes.
Requires increasing worker productivity
Two aspects: 
ASEAN convergence to AE income per capita and CLMV convergence to ASEAN-5



Amid global slowdown, ASEAN-5 growth has moderated

while CLMV growth remains strong.

CLMV +Brunei: GDP Growth Outturn v.s.
WEO Projections 1/
(Year-over-year percent change)

ASEAN-5: GDP Growth Outturn v.s. WEO

Projections 1/
(Year-over-year percent change)
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ASEAN countries have grown faster than their peers...

Real GDP per Capita Growth: 2010-2015 (percent)
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Sources: IMF, WEQ database: and IMF staff calculations.

Mote: Red dots represent ASEAN countries, green dots are other major Asian countries and yellow lines indicate top
10 percentile GDP growth rate within each income group.




WEOQ projections show gradual ASEAN convergence in sight

GDP per Capita

(In logs of current U.S. dollars)
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This is with and without reforms. 


Historically, there was little income convergence in ASEAN

between 1970 and 1990.

GDP per Capita (PPP) Growth 1970-1990 and 1970 Level

(in percentage points)

16.0

14.0 @ Korea

12.0 ¢ China ¢ Singapore
¢ Indonesia
4

10.0 Thailand & Malaysia P

¢ Vietnal Japan Advanced
8.0 ¥La0 For $ Economies

4
6.0 Philippines
4.0

2.0

(PPP GDP per Capita Growth 1970-2015)

0.0
4.0 5.0 6.0 7.0 8.0 9.0

(PPP GDP per Capita Log Lewel in 1970)
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...but the pace of convergence picked up starting around 1990...

GDP per Capita (PPP) Growth 1990-2015 and 1990 Level

(in percentage points)
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...and has remained strong in the last 15 years. (Similar based on

USD GDP).

GDP per Capita (PPP) Growth 1999-2015 and 1999 Level
(in percentage points)
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However, in absolute terms growth rates have slowed also

for LICs in ASEAN. [similar in USD and real terms]

PPP per capita average growth rates
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Most ASEAN countries are falling short of China, Korea,

Japan, and Singapore at the same stage of development.

PPP per capita
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Discuss underlying domestic and external reasons for this.


Moreover, growth has become more factor intensive, while

the contribution of TFP has fallen...

Growth Accounting, 1986-2015
1986-95 1996-2005 2006-15

ASEAN-5

Growth 7.1 4.1 4.9
Capital 2.6 1.7 1.7
Labor 1.9 1.3 1.8
Human Capital 0.8 0.6 0.6
TFP 1.8 0.6 0.8

CLV

Growth 6.3 7.3 7.0
Capital 1.7 2.7 3.2
Labor 1.8 2.1 1.0
Human Capital 0.3 0.6 0.7
TFP 2.5 2.0 2.1
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CLV TFP is holding up, explaining a significant part of real convergence within ASEAN


...and there is evidence of a middle income trap
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This figure (due to Cherif and Hasanov, 2016), illustrates the middle income trap.
It compares relative per capita incomes in 1970 with those in 2010. 
The upper-middle income threshold, defined using the median, is 16 percent of US income per capita. 
The high-income threshold, defined using the 75th percentile, is 46 percent. 
In 2010, the upper-middle income threshold was about $6600, while the high-income threshold was about $19,050. 
These figures raise the bar for the countries to escape the middle-income trap and reach high-income status. 
In fact, in the past 40 years, only nine of 167 economies in the sample in 2010—Cyprus, Czech Republic, Greece, Ireland, Korea, Malta, Portugal, Slovenia, and Taiwan Province of China—have crossed the 75th percentile of the relative income distribution. 
Seven are European countries, which were already upper-middle income countries and later became part of the European Union. 
It is not surprising that these countries grew relatively fast. 
The remaining two economies, Korea (KOR) and Taiwan Province of China (TPC), made it to high-income status while starting at a level of development below that of Malaysia (MYS) in 1970.

Bulman, Eden, and Nguyen (2012) define the middle-income range at 10-50 percent of the US GDP per capita.
In 1970, these thresholds were $3250 and $9300, respectively.

There are 143 countries in the sample in 1970. We do not have the data for a few European countries in 1970 (e.g. former Yugoslavia and Baltic states) but we counted those that are above the high-income threshold in 2010. Slovakia was just under $19,000 in 2010, a bit below the high-income threshold.



Il. Has Income Convergence Been Inclusive?




Most countries have achieved drastic reductions of extreme

poverty...

Poverty headcountratio at $1.90 a day (2011 PPP)
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...and a middle class has emerged.

50 - Middle Class: $10-$20a day (2011 PPP)
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..but inequality has increased more in Asia than in the rest

of the world since 1990...

Net GINIIndex, 1990-2013
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Changes in inequality 1990-latest and 1990 level:

Net GINI Index, 1990-Latest

(changein GINI points)
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Changes In inequality prior to 1990 and level in 1964
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lll. Structural Transformation
as a Driver of Convergence




Reallocation of labor from low productivity to high

productivity activities is crucial in development. Some
ASEAN countries are part the way through this transition.

Employment in Agriculture and GDP per Capita
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A substantial move out of low productivity agriculture has

already taken place...
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...but there remains ample room for further shifts toward

higher productivity sectors in poorer countries.

Employment in Agriculture
(in percent of total; latest available)
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In the poorer countries, employment in industry has

Increased...

Employment in Industry: Change in Share
since 2000

(in percentage points; latestavailable)
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...while employment in services has increased across all

countries.

Employment in Services: Change in Share
since 2000

(in percentage points; latestavailable)
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The potential of structural transformation: example of Vietham

| Output per worker « In Vietnam, labor productivity in
lin percentof output per worker in foreign invested sector) . .

agriculture is less than 1/10 of
productivity in the modern FDI
manufacturing sector.
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V. ASEAN Structural Indicators




Agreement that structural factors matter for long-term

growth, with varying needs across Asia.

Access to Electricity (2010) Years of Schooling, 2010

(In percent of population) 14
100
%0 N N . 12
80 10 ASEANS
70
&0 8
50
a0 [
30 4
20
10 2
0 0
;o ox w om g 0@ a =2 £ .= L c
3 o s © ¢ £ & 5 & & &£ § & > 2 g
¢ o a £ £ c S =2 B8 & g & & <=‘ & e &
2 2 § g 3 § & 3 YV 3 = S 55‘605Q\?\'850Q»Q*-°
Sources: Barro & Lee
Sources: WDI
Cost to Export, 2012 Regulatory Quality, 2012
(In USS per container) ]
2500
-
2000 [
5
1500
4
1000 3
ASEANS
ASEANS 2 =
500 - ===
,mmm AN l B I
? s 2 b % <\ e
& (\Q' o . N S s GO o e, 4
\'S‘? QO & & .;,\ <¥’ '{-° P ‘<>° '°Q \° & O &P <-‘ \? \'ﬁ <
SRS \\‘Q &" & EN © @ & S QQ @ 5
W T o o SR T T 28

Sources: WDI; and IMF staff calculations. Sources: WG, and IMF staff calculations.


Presenter
Presentation Notes
Investment and Infrastructure

Human Capital/Education

Health

Social Spending 




Example 1: gaps in access to infrastructure in Asian

developing countries

Measures of Infrastructure Access

- Cambodia features the lowest (Most Recent Year)
measures of infrastructure access B Cambodia MSrilanka M Vietnam NEmerging and Developing Asia

. . . . 8.0 100.0
-- Owing to recent increases in public
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This can be illustrated by the work of my colleague Manuk Ghazanchyan s using the DIG model  


Example 2: gaps in public investment efficiency

The public capital efficiency gap is generally greater in Asia’s LIDCs

PIE-X Efficiency Frontier: Hybrid

120.0 Indicator
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We can illustrate similar gaps in educational attainment, health spending efficiency, social spending, and so forth.


Economic growth is closely related to cognitive skills as

measured by PISA scores...

Knowledge Capital and Economic Growth Rates
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Updates Hanushek and Woessmann, 2012 JDE.


Years of schooling and economic growth after considering

cognitive skills

Years of Schooling and Economic Growth Rates after Considering Knowledge

Capital
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Reforms needed to accelerate convergence

GDP per Capita

(In logs of current U.S. dollars)
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This is with and without reforms. 


Policies for faster, safer convergence (1):

Sound macro-financial environment

 Internally consistent macro policies

» flexible exchange rates

 Reserves and fiscal buffers

« macroprudential policies to rein in credit growth,

e monitor financial stability risks, bolster crisis management
frameworks
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Presentation Notes
-- Convergence is about raising worker productivity and closing gaps in technology, infrastructure, education and financing

-- It requires a stable and sound macroeconomic and financial environment: ASEAN is resilient, well positioned to deal with volatility.  
Countries should continue to strengthen policies
Maintain flexible exchange rates: first line of defense
Rebuild fiscal buffers
Rein in credit growth; monitor financial stability risks; apply macro-prudential policies; bolster crisis management frmwrks
Address vulnerabilities from rising household and foreign currency corporate debt

-- Step up structural reforms to accelerate convergence: 
scale up infrastructure investment
raise educational attainment
speed up structural transformation
deepen regional integration 
remove impediments to trade and investment and 
develop internal ASEAN market to boost trade/FDI



Policies for faster, safer convergence (2):
Promote inclusive, sustainable growth

* Avoid poverty traps: speed up structural transformation; scale up
infrastructure investment, invest in human capital,...

« Avoid middle income traps: raise educational attainment, diversify economy
promote home-grown innovation,...

 Create fiscal space to invest in overcoming development traps: mobilize
domestic revenue, raise investment efficiency,...

« Remove impediments to trade and investment

* In many countries, raise domestic savings to finance development effort
domestically
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Presentation Notes
-- Convergence is about raising worker productivity and closing gaps in technology, infrastructure, education and financing

-- It requires a stable and sound macroeconomic and financial environment: ASEAN is resilient, well positioned to deal with volatility.  
Countries should continue to strengthen policies
Maintain flexible exchange rates: first line of defense
Rebuild fiscal buffers
Rein in credit growth; monitor financial stability risks; apply macro-prudential policies; bolster crisis management frmwrks
Address vulnerabilities from rising household and foreign currency corporate debt

-- Step up structural reforms to accelerate convergence: 
scale up infrastructure investment
raise educational attainment
speed up structural transformation
deepen regional integration 
remove impediments to trade and investment and 
develop internal ASEAN market to boost trade/FDI



V. Convergence and Welfare:
A Broader View
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Presentation Notes
-- This is based on Jones and Klenow (AER, 2016, JK). The idea is to go beyond GDP per capita to utility comparisons 
-- JK use a standard intertemporal welfare framework in which utility depends on consumption, leisure, health status and inequality. 
-- They compute the consumption equivalent factor (lambda) that would equate welfare in country i with that of the benchmark, the US.
-- In this note we present updates of the JK work using 2014 data.
-- We are also in the process of incorporating into the welfare comparisons resource and environmental damages.
-- These damages stem from particulate emissions, CO2 emissions, and degradation of natural capital and from unsustainable use (degradation) of forest, water and other resources).  
-- The data uses the concept of adjusted net savings, pioneered by the World Bank (2006, 2016), in turn building on the work of Solow and Hartwick.
 


From Income to Consumption-equivalent Welfare

 GDP per capita is an excellent indicator of economic
wellbeing, but with limitations.

 Broader measure of welfare take into account consumption,
leisure, inequality and health based on Jones-Klenow (AER,
2016).

e Cross-country comparisons of consumption equivalent welfare

 Work in progress: next step is to add resource/env
sustainability in consumption-equivalent welfare index.
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GDP per person is an excellent indicator of welfare across the broad range of countries: the two measures have a correlation of 0.98. Nevertheless, for any given country, the difference between the two measures can be important. Across 13 countries, the median deviation is about 35 percent. 
 
Average Western European living standards appear much closer to those in the United States when we take into account Europe’s longer life expec- tancy, additional leisure time, and lower levels of inequality. 
 
Many developing countries, including all eight of the non-European countries in our sample, are poorer than incomes suggest because of a combination of shorter lives, low consumption shares, and extreme inequality. 
 
Welfare growth averages 3.1 percent between the 1980s and mid- 2000s, versus income growth of 2.1 percent, across the seven countries for which we have household surveys during these periods. A boost from rising life expectancy of about 1 percentage point per year accounts for the difference. 
 
(i)  GDP per person is an informative indicator of welfare across a broad range of countries: the two measures have a correlation of 0.98. Nevertheless, there are economically important differences between GDP per person and consumption-equivalent welfare. Across our 13 countries, the median deviation is around 35 percent—so disparities like we see in France are quite common.  

(ii)  Average Western European living standards appear much closer to those in the United States (around 85 percent for welfare versus 67 percent for income) when we take into account Europe’s longer life expectancy, additional leisure time, and lower inequality.  

(iii)  Most developing countries—including much of sub-Saharan Africa, Latin America, southern Asia, and China—are substantially poorer than incomes  suggest because of a combination of shorter lives and extreme inequality. Lower life expectancy reduces welfare by 15 to 50 percent in the developing countries we examine. Combined with the previous finding, the upshot is that, across countries, welfare inequality appears even greater than income inequality. 

(iv) Growth rates are typically revised upward, with welfare growth averaging 3.1 percent between the 1980s and the mid-2000s versus income growth of 2.1 percent. A boost from rising life expectancy of more than a percentage point shows up throughout the world, with the notable exception of sub-Saharan Africa. When welfare grows 3 percent instead of 2 percent per year, living standards double in 24 years instead of 36 years; over a century, this leads to a 20-fold increase rather than a 7-fold increase.


Highlights

 GDP per capita is closely correlated with welfare but with
Important differences.

* For countries with low consumption share, shorter lives and
high inequality, welfare index is lower than income per capita.

 Rebalancing that raises consumption share, and policies that
promote inclusion and resource and environmental
sustainability all raise welfare.
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Presentation Notes
This slide shows GDP per capita against the broader measure of welfare that takes into account consumption, leisure, consumption inequality and longevity. 
It is based on Jones and Klenow AER 2016.

GDP per capita is a closely correlated with welfare but there are several countries where welfare deviates from PC income. 



®

The ratio of Welfare to Income

1.5

C. Afr.

0.5

i P ® \alta
® | iberia Cyprus
® Bosnia/Herz.
Greece ®
France
T Finland
Republic ® o Lebanon SRR B e
)
St. Vincent
G ® a® Alban Sweden
o Malawi | OSAN A Bafadogilye o ® ®Hong Kong
® Serbi
Honduras L Moldova &DVEHE . ‘ J M&f
i ® Jamai o Monle®EGstia ® Netherlands
Niger @ ARERa Ganada-
~ ﬁb‘@e‘a Ukrainegy @ Maﬁﬁﬁgg % Crech R- United States
. Syria [ ch Rep
Madagascar g 4 Gedgimly L Arge%dj:nia
o Tnm&-&E ' y'zt%a% ° Palﬁﬂﬂf" i T|.|n|5|a South Key&witzerland
_ - *e . & il ® Luxembourg
SIE%J_;# '“1&%%. ® ® Yemean 4 onia
% ™ ; l M 5 L
Rwanda ® " -Gu atemala % @ Uzbekistan™ |rzn . Norway
UgBretiad ™ K ®\enezueln Ireland
* oC ?':r‘launtﬁﬂraguay ¢ 2 MGHQG“E
Mepal armel ® Erazil o Russian Fed.
Gh ana o \[ﬁﬂﬁﬂhdnr o Bahrain
®
Cambodia ® Boli ity " * panamd Tnmdad;g bagR -bia
Elfombia @ SurinameOman
vl Indonesia ® . :
Iii Cote dlvoire @ Maldives ® Singapore
Zambia ® Nigeria
™ Namibia® ® [:hma
Conge ® Gabon Kuwait ®
Swaziland Bl
South AfMEAurkmenistan
Angola ® Macao @
® Oatar
| | | | | | |
1/64 1732 116 1/8 1/4 112 1

GDP per person (US=1)


Presenter
Presentation Notes
Welfare deviates from GDP per capita in many instances. Examples from Asia.




®

Leisure
Jl —
L Djibouti ®
0.9 Bosmas‘Herz L]
Yemen Sué;w, z||am5qj5” ® Gabon
Comoros ® Taijikistan 'Zambua . » Nam%tﬁ%
Mali | ® Stk i G Turkey
09 [ Liberia ® -shﬁg@.ﬁ@!} E’Pu!nldwa' m}n-i. ] . o CYPTU¥ rance -
ngﬁr&rra L% -Burg Fﬂ]ﬁ‘gmya 319 o Angnla ® Surinanpain .- Saum Arabia
® Eenin K_‘,"r'g'y' 5[?2 ‘ -' Sr. nkﬁ IJEIr'IlEI .-. -”Bamu-:md
C.Afr|Republic® . o® * O ZgnbRENER N be kistan ® Et wed-enNDmay
9 .. #®Guinea gChana oo o @ a| ® [nited States
Ethiopia o ndia E"Eie ® Austria
0.85 Rwanda ® Banalak@ah . Bam ® [ uwait
Nepal ® and Indonesia Golom d@!’ﬁel - AUStLE“E'
Russian ij"j' . Switzerland
China® Malaysia g o
s Cn%mﬂo . lceland ® Macao
rea
0.8 Lo kel ®
® \ietnam ® Thailand ® Qatar
® Singapore

0.75 - ® Cambodia

0.7 | | | | | | |

1/64 1/32 116 1/8 1/4 1/2 1

GDP per person (US=1)


Presenter
Presentation Notes
The welfare index is lower in countries with low consumption to GDP ratio or low leisure.



Resource Sustainability and Genuine Saving

Adjust national saving to take into account resource depletion and
pollution damage costs makes to arrive at genuine saving.

Sustainable development: build national wealth (K,H,N,F).

Genuine Saving (Adjusted Net Saving) = change in National
Wealth. The Hartwick Rule

Focus on Asia




ANS exceeds NNS in Developed Asia but falls short of

NNS in Developing Asia

Net National Savings vs Adjusted Net Savings
(In percent of GNI; 2010-14 average)

40 E Net national savings Adjusted Net Savings
30
20
10
0 S “*k N N XN
Asia ASEAN Developed Developing SSA Commodity  World
Asia Asia exporters

Sources: WDI; and IMF staff calculations.



Presenter
Presentation Notes
GNS = GNI – C + TR

ANS = GNS – Consumption of Fixed Capital (or Depreciation) + Education Expenditure – Natural Resource Depletion – Pollution Damage

Natural Resource Depletion = Net Forest Depletion +Net Energy Depletion + Net Mineral Depletion

Pollution Damage = CO2 damage + particulate emissions damage



Pollution damage costs lower in advanced Asia,

higher in developing Asia

CO, and PM damage
(In percent of GNL, 2010-14 average)

20 B Carbon dioxide damage Particulate emission damage
16 r
1.2
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0.0
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Asia Asia exporters

Sources: WDI; and IMF staff calculations.




While relatively high in developing Asia, pollution damage

costs are declining over time.

Pollution damage, Developing Asia
(In percent of GNI)
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Policy Implications

Hartwick rule: Maintain positive Genuine Saving.
Fiscal rules: save resource rents; intergenerational equity

Revenue mobilization: broad, diversified revenue bases;
develop instruments to capture resource rents

Effective public investment in infrastructure, education.
Sound public financial and investment management.

Taxation and market instruments to deal with externalities
due to national and global environmental externalities.
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Scaling up infrastructure investment in
Cambodia, Vietham, and Sri Lanka

An application of the DIG model

Based on IMF WP/17/10
by Ghazanchyan, Marto, Jonas and Douglass




Scaling Up Public Infrastructure Investment

* DIG model links public investment and growth; contains
— adjustment costs to investment
— Inefficiencies in revenue collection
— Investment management.

» Scaling up public infrastructure:
— Gradual vs frontloaded
— Tax vs debt-financed
— The role of raising revenue collection efficiency


Presenter
Presentation Notes
GMJD is a version of the DIG (Debt, Investment and Growth) model), by Edward F. Buffie and others, 2012, “Public Investment, Growth, and Debt Sustainability: Putting Together the Pieces,” IMF Working Paper 12/144 (Washington: International Monetary Fund). 

-- The DIG model is a micro-founded dynamic equilibrium model of a small open economy ��-- It is a useful framework for analyzing debt sustainability, incorporates public investment-growth linkages, public investment inefficiencies, and fiscal reaction functions��-- The model can be extended to incorporate efficiency scores of turning public capital to useful infrastructure and rates of return to capital accumulation;��-- It can also accommodate improvements in public financial management, revenue administration and expenditure optimization modules to finance public investment; �


e A gradual scaling up of public investment is preferable:
governments learn how to invest, gradually raising efficiency,
and accelerating public capital accumulation.

* Front-loaded investment is costly because of absorptive
capacities, low collection efficiencies, higher tax rates needed.

e Less distortionary tax financing (VAT), together with (mainly
external) debt financing of public investment are best for
growth, though debt increases.



The crucial role of higher tax collection efficiency

e Crucial to raise together public investment efficiency and
tax collection.

* Allows more revenue to be collected at unchanged tax
rates, through strengthened tax compliance, broadened
tax bases, fewer tax exemptions, special rates.

e As a result of revenue improvements, the gap between
effective tax rates and statutory rates narrows.



- Table 1: Selected Initial VValues (%0)

Definition

Param. Cambodia SrilLanka Vietnam

Public investment to GDP

Public domestic debt to GDP

Public concessional debt to GDP

Public external (commercial) debt to GDP
Real interest rate on domestic debt

Real interest rate on concessional debt
Real interest rate on public external debt
Grants to GDP

Remittances to GDP

Private external debt to GDP

Corporate income tax (CIT)

Labor income tax (PIT)

Consumption tax (VAT)

CIT revenue loss

PIT revenue loss

VAT revenue loss

Public investment efficiency

Return on public infrastructure investment

iz, o
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8.1
0.4
33.4
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1.3
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0.1
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22.2
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15.0
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15
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The IMF Working Paper “Collect More, Spend Better: Public investment in Asian Frontier Markets” by M. Ghazanchyan, R. Marto, J. Jonas and K. Douglass applies the DIG model to three Asian economies -- Cambodia, Vietnam and Sri Lanka which have substantial room for improvement in public sector infrastructure and governance indicators. The following initial values and calibration parameters are used in the model:



Table 2: Impact on growth and public debt after 15 years

Scenario Taxesonly Dom. Debt Ext. debt CIT/Debt PIT/Debt VAT/Debt Taxes/Debt
Cambodia
Gradual Avg. 0.25 0.24 0.31 NF NF 0.26 0.21
growth
(Debf) -0.62 23.65 17.41 NF NF 15.32 17.56
GDP
Aggressive Avg. 0.14 0.13 0.22 NF NF 0.12 0.09
growth
(De“) -0.34 26.30 18.25 NF NF 21.78 21.95
GDP
Sri Lanka
Gradual Avg. 0.57 0.56 0.65 0.56 0.53 0.60 0.56
growth
(Debf) -3.02 20.26 12.70 13.47 13.71 14.42 13.42
GDP
Aggressive Avg. 0.36 0.35 0.44 NF NF 0.37 0.33
growth
(M) -1.89 25.32 14.77 NF NF 19.70 18.15
GDP
Vietnam
Gradual Avg. 0.39 0.36 0.45 0.42 0.38 0.42 0.40
growth
(Debt) -1.34 18.57 11.04 6.68 8.12 5.32 5.95
GDP
Aggressive Avg. 0.23 0.21 0.30 0.25 0.26 0.27 0.24
growth
(Debf) -0.79 23.29 12.75 15.70 16.07 12.94 10.64
GDP
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Adjusted Net Saving in Asia and ASEAN




Accounting for Genuine Saving

 GNS=GNI-C+ TR

« ANS = GNS - Consumption of Fixed Capital (or
Depreciation) + Education Expenditure — Natural Resource
Depletion — Pollution Damage

* Natural Resource Depletion = Net Forest Depletion +Net
Energy Depletion + Net Mineral Depletion

» Pollution Damage = CO, damage + particulate emissions
damage


Presenter
Presentation Notes
Adjusted Net Savings (ANS) = Gross National Savings – Depreciation + Education expenditure – Natural resource depletion – Pollution damage
Gross National Savings (GNS) = GNI - Public and private consumption + Net current transfers
Depreciation (consumption of fixed capital): the replacement value of capital used up in the process of production
Education expenditure: the current operating expenditures in education, including wages and salaries and excluding capital investments in buildings and equipment
Natural resource depletion = Net forest depletion + Net energy depletion + Net mineral depletion
Net forest depletion: unit resource rents times the excess of round wood harvest over natural growth
Energy depletion: the ratio of the value of the stock of energy resources (coal, crude oil, and natural gas) to the remaining reserve lifetime (capped at 25 years)
Mineral depletion: the ratio of the value of the stock of mineral resources (tin, gold, lead, zinc, iron, copper, nickel, silver, bauxite, and phosphate) to the remaining reserve lifetime (capped at 25 years)
Pollution: carbon dioxide and particulate emissions damage
Carbon dioxide damage: estimated to be $20 per ton of carbon (the unit damage in 1995 USD) times the number of tons of carbon emitted
Particulate emissions damage: the damage due to exposure of a country's population to ambient concentrations of particulates measuring less than 2.5 microns in diameter (PM2.5), ambient ozone pollution, and indoor concentrations of PM2.5 in households cooking with solid fuels. Damages are calculated as foregone labor income due to premature death. Estimates of health impacts from the Global Burden of Disease Study 2013 are for 1990, 1995, 2000, 2005, 2010, and 2013. Data for other years have been extrapolated from trends in mortality rates.
 



Asia: Small gap between ANS and NNS overall

NNS and ANS, Asia
(In percent of GNI)
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This reflects excess of ANS vs NNS in developed Asia.


But ANS is lower than NNS in developing Asia
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ANS and NNS in developing Asia over time...

NNS and ANS, Developing Asia
(In percent of GNI)
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...and in ASEAN

NNS and ANS, ASEAN
(In percent of GNI)
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A Look at Natural Resource Depletion: Asia

Natural resource depletion, Asia
(In percent of GNI)
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Energy dominates


Developing Asia: Energy Resource Depletion

Natural resource depletion, Developing Asia
(In percent of GNI)
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Again, energy use dominates


ASEAN: Natural Resource Depletion

Natural resource depletion, ASEAN
(In percent of GNI)
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Again, energy use dominates


Asia accounts for 45 percent of CO, emissions

CO2 emissions, 2013

(In percent) e

Total emission
35.8 million kt

Sources: WDI
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