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Executive summary
Resource efficiency refers to creating more goods and services and more wealth and human wellbeing with less natural resources and emissions. It is critical for the sustainable management of
natural resources, which is a necessary condition to achieve sustainable development. The link
between resource efficiency and sustainable development has policy implications for national
economies. A thorough study of this link will reveal opportunities to achieve improvements in
all three pillars of sustainable development—the economy, society and environment. Recent
research and other published work, including reports from the United Nations Economic and
Social Commission for Asia and the Pacific, provide empirical evidence on the strong links
between resource efficiency gains and the creation of jobs, progress in the Human Development
Index, access to water and sanitation, and energy management.
Since 1990, the Asia-Pacific region has had exponential growth in resource use. Domestic
material consumption per capita in the low- and middle-income countries increased by 270
per cent, while it increased by 10 per cent in high-income countries. The material footprint per
capita increased close to 280 per cent for low- and middle-income countries and 29 per cent
for high-income countries. This huge increase was mostly driven by rapid urbanization (and
the associated housing, infrastructure and construction demands), the consumption pattern of
the growing middle class and expansion of manufacturing activity (the region emerged as an
important manufacturing hub in this period). In 2015, the region accounted for more than 50 per
cent of global domestic material consumption and 55 per cent of global material footprint but
only 32 per cent of global gross domestic product. These aggregate figures reveal that the region
is far less resource efficient than the rest of the world. It takes almost double the quantity of
material resources used elsewhere in the world to produce each dollar of output in the region.
In light of this resource efficiency situation for Asia and the Pacific, this paper suggests a new
analytical approach to assess a country’s resource efficiency transition. To demonstrate the
significance of this approach, the study featured in this paper analysed that transition in 25 selected
countries for a specific period, from 1990 to 2015, along multiple dimensions. This approach is
grounded on the idea that it is important to monitor the actual pathways through which countries
achieve resource efficiency because some transitions are more efficient than others.
The paper illustrates the diversity in transition pathways of countries, especially their nonlinearities. These non-linearities suggest that while countries make resource efficiency gains
along one dimension, they make little progress in or lose resource efficiency along other
dimensions. The combination of pathways has impact for a country—but that impact is typically
overlooked.
The analysis also highlights strong similarities in the resource efficiency transition pathways of
countries most affected by the East Asian financial and economic crises that began in 1997. But
it looked at those pathways prior to the onset of the crises on the premise that, during the buildup of economic bubbles, there could be significant aberrations in trends in resource efficiency
because resource demands diverge from economic fundamentals over extended periods. This
interesting observation underlines the relevance of resource efficiency transition analysis for
countries—such analysis will illuminate important economic realities and can potentially provide
a warning on a looming economic crisis.
To quantify diverse resource efficiency transition pathways of countries, the paper introduces the
concept of a resource efficiency transition score (RETS) as a rating that is based on how close
an actual transition pathway is to the most efficient pathway (represented by a linear transition).
In this paper’s analysis, India, Myanmar, China and the Republic of Korea emerged with the top
four RETS.
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Based on those scores, the study turned to the policy landscape of China and India for insights.
And then those insights as well as a review of literature, the paper suggests nine policy pathways
to promote resource efficiency: (i) integrating resource efficiency targets within national
development agendas; (ii) establishing targeted legal and regulatory measures to enforce
resource efficiency standards; (iii) creating an overarching macroeconomic policy framework that
promotes resource efficiency; (iv) promoting resource efficiency-friendly financing frameworks;
(v) re-evaluating trade portfolios and their implications for resource efficiency; (vi) mainstreaming
resource efficiency targets within sector policies; (vii) leapfrogging to efficient technologies
and improving innovation capacity; (viii) prioritizing life-cycle approaches and effective waste
management; and (ix) generating better data and indicators.
The paper concludes with five avenues for promoting resource efficiency through greater regional
collaboration: (i) mainstream resource efficiency targets into regional economic cooperation and
integration efforts; (ii) exchange policy, strategy and regulatory lessons; (iii) promote technology
collaboration and knowledge diffusion on resource-efficient technologies; (iv) create a regional
knowledge base on resource-efficient interventions and technologies across sectors; and (v)
promote regional research networks on resource efficiency.
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I. Introduction
Resource efficiency is all about creating more goods and services and more wealth and human
well-being with less natural resources and with less hazardous emissions. It is one of the most
important approaches to promoting the sustainable management of natural resources and for
measuring the results of related policies and practices. In the rapidly growing developing countries
of Asia and the Pacific, resource use and emissions are increasing, thereby intensifying risks
and vulnerabilities that are already leading to the depletion of ecosystems. Resource efficiency
can contribute to the mitigation of these risks, including economic risks related to the volatility
of resource prices or dependence on external resources and social risks linked to competing
demands for access to natural resource endowments. Resource efficiency also constitutes a
way to reframe environmental challenges as opportunities for technical progress, innovation
and industrial competitiveness.
The study featured in this paper builds on research that the United Nations Economic and Social
Commission for Asia and the Pacific (ESCAP) presented to the 2017 Ministerial Conference on
Environment and Development.1 The study’s focus are the pathways that can help countries
transition to greater resource efficiency.
Available documentation on resource efficiency indicates transition pathways have not received
much policy attention. It is a gap this study took on with the purpose of answering a few questions:
Are the transition pathways adopted by countries in the region similar? What are the policy
implications of these resource efficiency transitions? Can we link the differences in transition
pathways with policy approaches by countries to promote resource efficiency?
The paper highlights the policy implications of the diversity of transition pathways and then
raises several policy research questions for future exploration. This first section introduces
ways to measure resource efficiency. Section 2 presents analysis of resource use and efficiency
trends in the Asia-Pacific region. Section 3 discusses why countries should care about resource
efficiency and the links between resource efficiency gains, human development and selected
Sustainable Development Goals (SDGs). Section 4 overviews the novel contribution of this study
and a new method of analysing multidimensional transitions in resource efficiency and proposes
the creation of a resource efficiency transition score (RETS) for countries. The section also
highlights the relevance of resource efficiency transition analyses for countries. Section 5 looks
at policy experiences across the region, especially the top RETS performers. In conclusion, the
study provides nine practical policy pathways to promote resource efficiency, with avenues for
greater regional collaboration in promoting resource efficiency. This includes the role of ESCAP,
especially in carrying forward more analytical work on resource efficiency building on the policyrelevant questions raised in this study.

Measuring resource efficiency
Measuring resource efficiency requires data and information on natural resource use and on
economic development. Domestic material consumption and material footprint are commonly
used to measure resource efficiency. The domestic material consumption of an economy is its
material use for production purposes. It captures the amount of materials extracted from nature,
plus imports and minus exports. It comprises four categories of materials: biomass, fossil fuels,
metal ores and non-metallic minerals.2 Countries can outsource material-intensive production
to other countries to cover their consumption demands and thus register low domestic material
consumption.
1 See http://apministerialenv.org/document/MCED_2E.pdf.
2 See https://unstats.un.org/sdgs/files/metadata-compilation/Metadata-Goal-12.pdf.
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To acquire a complete picture of total material resources that go into supplying a country’s
consumption demand, a material footprint measure is used to complement the domestic
material consumption. The material footprint adds the material inputs that are required to
produce imported goods, such as the by-products of imported televisions (scrap metals, byproducts of metal production and scrap plastics) plus domestic extraction, and then subtracts
the by-products of exports. The material footprint can be understood as the attribution of global
material extraction used to supply the domestic final consumption demand of a country.
Resource efficiency is quantified as the difference of resource intensity over time. Resource
intensity measures the amount of resources (in terms of domestic material consumption,
material footprint, energy or water) that are used per unit of gross domestic product (GDP). If
the resource intensity of an economy declines from one period to another, the economy is said to
gain resource efficiency. This means that the economy is now able to produce the same unit of
output (measured by GDP) with less material (measured by domestic material consumption or
material footprint) or other resources (energy, water and land).
The indicators of resource efficiency used in this study were taken from Goal 12 of the 2030
Agenda for Sustainable Development and refer to domestic material consumption per capita,
material footprint per capita, domestic material consumption per GDP and material footprint per
GDP. Although there are several other resources, such as energy and water, that are important,
this study focuses on material resources only.
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II. Trends in resource use and efficiency

3

2.1 Trends in resource use
From 1990 to 2015, most countries in the region recorded significant increases of resources
used in both absolute and per capita terms. There is considerable difference in the levels of
resource use between high-income countries and other countries, but this gap is shrinking
rapidly, especially in terms of domestic material consumption per capita. Domestic material
consumption per capita in the low- and middle-income countries increased 270 per cent from
1990 to 2015, while it only increased 10 per cent in high-income countries. The material footprint
per capita increased by nearly 280 per cent for low- and middle-income countries and 29 per cent
for high-income countries (figure I). This huge increase was mostly driven by rapid urbanization
(associated housing, infrastructure and construction demands), the consumption pattern of the
growing middle-class and the region emerging as an important manufacturing hub.
The region accounted for more than 50 per cent of global domestic material consumption and 55
per cent of global material footprint in 20154 but only 32 per cent of global GDP. These aggregate
figures reveal that the region is far less resource efficient, in comparison with the rest of the
world. It takes almost double the quantity of material resources to produce each dollar of output
in the region than it does elsewhere in the world.
The construction and manufacturing sectors contribute the most to the material footprint,
followed by the services and agriculture sectors. Over the years, construction materials have
emerged as the top material resource used in the region, replacing biomass. In terms of the
actual constitutes the material footprint in the region, construction materials constitute the
majority, followed by biomass, fossil fuels and metals. The increasing infrastructure development
in the region and the structural transformation in many countries in the region, from an agrarian
to a manufacturing-based economy, have driven this transformation.

3 This section uses data from 25 countries in the Asia-Pacific region to trace trends in resource use and resource efficiency
for the period 1990–2015. These are the only countries in the region for which comparable data on material resources was
available for the full period. However, this group of countries constitutes 80 per cent of GDP of the region and 90 per cent
of its population and is therefore representative. The countries used in the analysis are: low and middle-income countries:
Afghanistan, Bangladesh, Bhutan, Cambodia, China, Fiji, India, Indonesia, Lao People’s Democratic Republic, Malaysia,
Maldives, Mongolia, Myanmar, Nepal, Pakistan, Papua New Guinea, Philippines, Sri Lanka, Thailand and Viet Nam. Highincome countries are Australia, Japan, Republic of Korea, New Zealand and Singapore.
4 The data are for 2010 due to limited availability of globally aggregated material footprint and domestic material consumption
data.
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2.2 Trends in resource efficiency
Figure 1 shows trends in resource intensity between 1990 and 2015. Although the region made
some resource efficiency gains briefly during the late 1990s (as shown by a reduction in resource
intensity), the gains slowed in the early 2000s. And resource efficiency has been declining ever
since. This is attributed to the reduced share of economic activity in the highly resource-efficient
economies of Japan, the Republic of Korea, New Zealand and Singapore. The rapid rise in
resource intensity continued after 2005. When compared with the 2005–2010 levels, there were
further losses of resource efficiency in the region during 2010–2015, with resource intensity
increasing from a five-year average of 2.6 to 2.9 kg per US dollar (in terms of domestic material
consumption per GDP) and from 2.3 to 2.6 kg per US dollar (in terms of material footprint per
GDP). Also, the region is the most resource-inefficient geographic region in the world (measured
in terms of material footprint per GDP).5
These trends highlight the urgent need for policies to promote resource efficiency.
Figure 1
Trends in resource intensity, 1990–2015 (kg per US$)

Source: ESCAP calculations based on ESCAP Statistical Database; see http://data.unescap.org/escap_stat/#data/.
Note: The aggregated value is weighted using GDP.

At the same time, there is considerable variation in resource efficiency across the region. The
average resource intensity of developing countries is almost 13 times that of industrialized
countries. Even within the group of developing countries, there is a huge variation. For instance,
the material use intensity of China is 5.9 kg per US dollar, while in Mongolia it is approximately
three times that value, at 15.3 kg per US dollar.

5 Based on 2010 data because it is the latest year with comparable data for other regions.
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There are marked differences in resource intensity across sectors. Although there were resource
efficiency gains across sectors between 1990 and 2015, the construction and agriculture sectors
were exceptions to the trend due to their losses. The loss of resource efficiency in the construction
sector is most striking—the sector’s resource intensity tripled between 1990 and 2015. The gap
between the resource intensity in high-income countries and other countries is greatest in the
construction sector, followed by the agriculture and manufacturing sectors.6

6 ESCAP calculation using data from ESCAP Statistical Database, http://data.unescap.org/escap_stat/#data/ (accessed
September 2017).
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III. Why should countries care about resource
efficiency?
3.1 Resource efficiency and human development
Resource efficiency has broader implications for both human development and sustainable
development. Material use is required to create housing and infrastructure and other input flows
that are critical for sustaining healthy and high-quality livelihoods. Yet, the relationship between
material use and human development has not been adequately studied.7 ESCAP research has
generated insights, which are highlighted in this section.
The analysis here draws on the Human Development Index (HDI) as an approximation of wellbeing. The HDI integrates three aspects of human development—life expectancy, education
(expected years if in school) and per capita income. More material resources per capita (both in
terms of domestic material consumption and material footprint) are required to achieve a higher
HDI score, while increasing resource use has diminishing returns in terms of HDI improvements.
But does using these resources more efficiently also matter? Empirical analyses indicate the
answer is indeed yes.
When analysing the links between resource efficiency and the HDI, some interesting patterns
emerged. In general, only countries with considerable resource efficiency also passed the very
high HDI threshold (with a value of 0.8). In the sample analysed, there is a significant correlation
between the HDI and resource efficiency for the period 1990–2015. Additionally, some interesting
patterns emerged when exploring the transition paths (figure 2) along both the HDI and resource
efficiency dimensions.8 Most countries that made improvements to their resource efficiency made
simultaneous improvements in terms of the HDI, across all levels. In figure 2, these transitions
are represented by a move towards the upper-left quadrant. The majority of the transition paths
of the sample countries were towards this optimal direction in terms of improving both resource
efficiency and the HDI, with some exceptions, such as Cambodia, Lao People’s Democratic
Republic and Viet Nam, which are notably three of the new emerging production hubs of Asia.9
This shows that the manufacturing centres moving to these countries from more developed
regions are less resource efficient and carry greater environmental stress.
More material resources per capita are required to achieve a higher Human Development
Index (HDI) score. But does using these resources more efficiently also matter? Empirical
analyses indicate that the answer is indeed yes.

7 United Nations Environment Programme, Global material flows and resource productivity report (Paris, 2016).
8 This analysis replicates the analysis introduced earlier in terms of resource efficiency transition paths, but now considers
resource efficiency and HDI values for countries over the years.
9 Karl Lester M. Yap, “Asia’s smallest economies among its fastest growing”, Bloomberg News (13 January 2017). Available
from https://www.bloomberg.com/news/articles/2017-01-12/asia-s-smallest-economies- are-among-its-fastest-growing.

Analysing Resource Efficiency Transitions in Asia and the Pacific
17

Figure 2
Transitions in the Human Development Index and domestic material consumption per GDP,
2000–2015

Source: ESCAP Statistical Database; see http://data.unescap.org/escap_stat/#data/ (figure 1).
Note: AFG=Afghanistan; CHN=China; IND=India; KHM=Cambodia; LAO=Lao People’s Democratic Republic;
MDV=Maldives; MMR=Myanmar; MNG=Mongolia; SGP=Singapore; VNM=Viet Nam.

It is difficult to distinguish the mechanisms of impact between resource efficiency and the
multidimensional development indices, like the HDI, or to determine causality. Nonetheless,
further empirical data analysis that looked at individual components of the HDI and resource
efficiency measures revealed that improvement measured in terms of material footprint intensity
highly correlates to life expectancy improvements. And the resource efficiency improvements
in terms of material use intensity (domestic material consumption per GDP) correlates with
expected years of schooling.
Based on these correlations, it seems fair to assume that more efficient production systems
would generate more quality jobs (see the discussion in the next section) and greater well-being
for people and incentivize people to invest in education. A more resource-efficient production
system also would be closely associated with the increased supply of educational infrastructure
that is required to train the workforce. And vice versa, a more educated workforce would lead
to more efficient production systems. A more resource-efficient consumption system would be
closely linked to healthy lifestyles and factors that promote better health of people.10 This would
also result in a consumption system with reduced pollution and other negative externalities that
can have important bearing on human health. This would then partly explain the link between
resource efficiency measured by material footprint and life expectancy. Clearly, the links between
indicators, like resource efficiency, which measures how well we manage our natural resources,
and indicators of human development, such as the HDI, beg for further research.

10 See www.oecd.org/greengrowth/MATERIAL%20RESOURCES,%20PRODUCTIVITY%20AND%20THE%20ENVIRONMENT_
key%20f indings.pdf.
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3.2 Resource efficiency and the Sustainable Development Goals
The Organisation for Economic Co-operation and Development policy guidance on resource
efficiency highlights that its improvement tends to generate more jobs if accompanied with
the right enabling policy environment.11 In our sample of countries, there is a high correlation
between resource intensity and unemployment levels, even after controlling for income, other
macro sector-based variables and other country-specific characteristics. This implies that
within countries, resource efficiency improvements seem to be associated with a reduction in
unemployment levels—most countries that made resource efficiency gains also experienced a
reduction in unemployment rates.
Even though it is difficult to draw causal relationships, several micro-level case studies12 provide
evidence that resource efficiency improvements do generate jobs. Simply moving towards greater
resource efficiency in resource-intensive sectors generates jobs. Recycling resources, which is
one important way to ensure that more output is produced with the same amount of inputs,
also generates employment opportunities.13 However, there are distributional implications of
these jobs because more resource-efficient processes typically create more skilled jobs and
replace unskilled jobs.14 Thus, the job creation potential of a transition to greater resource
efficiency, especially in developing countries, needs further research and in-depth analyses. It
is encouraging, however, that recent empirical studies conducted in developed countries found
that an overall transition to resource-efficient economies will create more job opportunities,
including for low- and middle-skilled workers.15
Recent ESCAP research further shows that an increase in resource efficiency highly correlates
with progress in terms of access to water, sanitation (SDG 6) and energy (SDG 7). This relationship
could be driven by ensuring more efficient use of resources. And the more resources that
become available can be used to promote equitable access to them and other resources—when
complemented by inclusive policies. Resource efficiency can also open new pathways to climate
change mitigation and climate resilience.16 Therefore, strategies to improve resource efficiency
are a critical component in a broad spectrum of climate change mitigation and adaptation
policies.
Improvement in resource efficiency can promote employment opportunities, but the
skill distribution needs to be studied in detail. Also, resource efficiency improvements
are strongly linked to progress made in terms of access to water, sanitation and energy.
Resource efficiency can also open up important pathways towards climate change
mitigation.

11
12
13
14
15
16

See www.oecd.org/environment/waste/Resource-Efficiency-G7-2016-Policy-Highlights-web.pdf.
See http://ec.europa.eu/environment/enveco/jobs/pdf/jobs.pdf.
See www.itcilo.org/en/areas-of-expertise/green-jobs/opportunities-for-green-jobs-in-the-waste-sector.
See http://ec.europa.eu/environment/enveco/jobs/pdf/jobs.pdf.
See www.londonsdc.org.uk/documents/LondonCircularEconomyJobsReport2015OnlineVersionFinal.pdf.
United Nations Environment Programme, Resource efficiency: Potential and economic implications. A report of the
International Resource Panel (Nairobi, 2017). Available from www.resourcepanel.org/sites/default/files/documents/
document/media/resource_efficiency_report_march_2017_web _res.pdf.
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IV. Multidimensional resource efficiency transition
analysis: A new approach
In the existing literature on resource efficiency, the transition to resource efficiency between
two points in time is typically analysed along a single dimension (such as material use intensity,
material footprint intensity or water use intensity). But a new method looks at the transition
paths of resource efficiency over multiple years and multiple dimensions.
We applied this method to measure transitions in a two-dimensional resource efficiency space
and over a 15-year period (the method can be applied to more than two dimensions and for
various time intervals). In this section, we show how such an analysis will give important insights
on the resource efficiency transition process and the multidimensional impacts. Given that
resources are intricately linked with each other, it is critical to ensure that the positive impacts of
resource efficiency gains in one dimension are not undermined by resource efficiency losses in
other dimensions. A “nexus approach”, which is critical in any sustainability analysis, is required
within the resource efficiency analyses to ensure holistic and well-informed policy actions.
This section traces the resource efficiency transitions of the 25 selected countries from 1990 to
2015 across two dimensions of resource efficiency: material use (domestic material consumption
per GDP) and material footprint per GDP. Figure 3 illustrates transition paths along both
dimensions, which helps to determine significant differences in the overall trends. China, India,
the Republic of Korea, Malaysia and Thailand made progress in resource efficiency along both
dimensions, while Viet Nam experienced losses. And although Cambodia made improvements in
its material footprint intensity, it lost resource efficiency in its material use. Sri Lanka experienced
the opposite gain-loss situation.
Figure 3
Resource efficiency transition paths of selected countries, 1990–2015

Source: ESCAP calculation using data from ESCAP Statistical Database; see
http://data.unescap.org/escap_stat/#data/ (figure 1).
Note: CHN=China; IND=India; KHM=Cambodia; KOR=Republic of Korea; LKA=Sri Lanka; MYS=Malaysia;
THA=Thailand; VNM=Viet Nam. MF=material footprint; DMC=domestic material consumption.
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One important caveat comes with this method: While the analysis is useful in giving an
overall idea on whether countries improved their resource efficiency between two points in
time over multiple dimensions, it says little about their actual transition paths over the time
frame. When we take two points in time and measure the resource intensity of countries, we
assume countries made these transitions in a linear fashion. But how countries actually moved
between 1990 and 2015, from year to year, says a lot more about their real use of resources.
To illustrate this point, figures 4 and 5 capture resource efficiency transitions of two hypothetical
countries that made similar overall resource efficiency gains between 1990 and 2015 but through
different transition paths. Country A followed a less resource efficient pathway most of the time
(along at least one dimension) but improved its resource efficiency only for the few years closer
to 2015. Country B, however, made resource efficiency improvements consistently between 1990
and 2015 across both dimensions. By merely looking at two data points in time (1990 and 2015),
which is the usual practice in analysing resource efficiency, we would mistakenly assume the
equivalence of a resource efficiency transition path for both countries. In reality, country B’s
transition path is more optimal, in the sense it entailed much less overall resource intensity in
comparison with country A.
Figure 4
Resource efficiency transition paths of country A, 1990–2015

Source: ESCAP calculation using representative data.
Note: MF=material footprint; DMC=domestic material consumption.
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Figure 5
Resource efficiency transition paths of country B, 1990–2015

Source: ESCAP illustration using representative data.
Note: MF=material footprint; DMC=domestic material consumption.

So what did the actual transition pathways of countries look like? Were they linear or nonlinear? What were the similarities and differences across pathways? Using a similar analytical
framework, figure 6 analyses the transition paths of resource intensity between 1990 and 2015
across both material use and material footprint intensities of selected countries (in this study)
that made resource efficiency improvements in this period. The dotted lines show the transition
path, while the other lines reflect the transition over five-year intervals.
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Figure 6a
Resource efficiency transition paths of countries that made improvements, 1990–2015

Source: ESCAP calculation using data from ESCAP Statistical Database; see
http://data.unescap.org/escap_stat/#data/.
Note: AUS=Australia; BGD=Bangladesh; FJI=Fiji; IDN=Indonesia; IND=India; KOR=Republic of Korea;
MYS=Malaysia; NZL=New Zealand; PAK=Pakistan; PHL=Philippines; THA=Thailand; VNM=Viet Nam. MF=material
footprint; DMC=domestic material consumption.
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Figure 6b continued

Source: ESCAP calculation using data from ESCAP Statistical Database; see
http://data.unescap.org/escap_stat/#data/ (figure 1).
Note: CHN=China; MNG=Mongolia; NPL=Nepal. MF=material footprint; DMC=domestic material consumption.

It is obvious from the transition paths that they are non-linear in most cases. Countries made
resource efficiency gains along one dimension sometimes with simultaneous loss in resource
efficiency in another dimension or with little or no progress in the other dimension.
Take the comparison between Myanmar and Bangladesh (figure 7). Myanmar reduced its resource
intensity both in terms of material use and material footprint from 1990 to 1995 and continued
to reduce its material footprint intensity from 1995 to 2000, with some limited improvement
along material use intensity. But then from 2000 to 2015, it made almost exclusive reduction of
material use intensity. In contrast, the transition path of Bangladesh shows that while it made
simultaneous reductions in resource intensity of material use and the material footprint during
most of the 1990–2015 period, it had a phase when it lost resource efficiency in terms of material
use.
This was also the case in Thailand (figure 8), where there were a couple of phases in the
analysed period when it lost efficiency along one of the dimensions. In India and the Republic of
Korea (figure 9), the resource efficiency gains were much more linear because these countries
experienced simultaneous improvements along both directions. The transition path in China
(figure 8) was predominantly linear through most of its resource efficiency gains. Both Indonesia
and New Zealand reflect some extreme degree of non-linear transition (figure 10).
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Figure 7
Resource efficiency transition paths for Myanmar and Bangladesh, 1990–2015

Note: MMR=Myanmar; BGD=Bangladesh. MF=material footprint; DMC=domestic material consumption.
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Figure 8
Resource efficiency transition paths for Thailand and China, 1990–2015

Note: THA=Thailand; CHN=China. MF=material footprint; DMC=domestic material consumption.
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Figure 9
Resource efficiency transition paths for the Republic of Korea and India, 1990–2015

Note: KOR=Republic of Korea; IND=India. MF=material footprint; DMC=domestic material consumption.
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Figure 10
Resource efficiency transition paths for New Zealand and Indonesia, 1990–2015

Note: NZL=New Zealand; IDN=Indonesia. MF=material footprint; DMC=domestic material consumption.
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Box 1
Resource efficiency transition pathways and economic bubbles: Analysis of the East Asian
financial and economic crises
Does aberration in resource efficiency paths indicate looming economic bubbles?
Looking at the resource efficiency transition paths of the East Asian countries most affected
by the financial and economic crises that began in 1997 (Japan, Thailand, Republic of Korea,
Singapore, Malaysia, Philippines and Indonesia) reveals an interesting pattern (figure 11). All of
these countries, except Indonesia, experienced a loss in resource efficiency in terms of material
footprint per GDP, with relatively stable or even gains in resource efficiency in terms of domestic
material consumption per GDP prior to the crisis (1990–1995).
This suggests aberrations of resource efficiency transition pathways can be indicative of an
emergence of economic bubbles. That other countries not affected by the crises, like Bangladesh,
China, India and Myanmar (see the figures in the previous section) did not show a similar pattern
further strengthens this hypothesis. This makes intuitive sense, because when an economy
experiences unusual surges in consumption demand (represented by the material footprint)
that is not in line with economic fundamentals (GDP in this case) a substantial loss in resource
efficiency (measured by material footprint per GDP) can result. Because the boom is driven
mostly by the consumption side, this increase in resource demand may not spill over to the
production side (represented by domestic material consumption).
The observed divergence of resource demand from economic fundamentals can potentially explain
the observed pattern of resource efficiency transitions. But the links between resource efficiency
transition aberrations and economic bubbles require further rigorous research. Nonetheless,
it is clear that resource efficiency transition analysis offers illumination on important policy
questions.
Figure 11
Resource efficiency transition paths preceding the East Asian financial and economic crises

Note: The red arrow in the circles indicates the resource efficiency transition for 1990–1995. MF=material
footprint; DMC=domestic material consumption.
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4.1 A resource efficiency transition score for countries
To quantify the analyses presented here, this study calculated the RETS for the 25 selected
countries in the Asia-Pacific region. The RETS helps to simultaneously capture the relative
resource intensity of transition paths of countries between two points in time by comparing
the closeness of the actual transition paths to a linear transition path. Those countries that
made simultaneous improvements in efficiency over multiple dimensions (domestic material
consumption and material footprint intensities) in the most efficient pathway will have higher
scores.
The following is a proposal for creating such a score.
Consider the resource efficiency transition made between 1990 and 2015 by the hypothetical
country shown in figure 12. The ratio of the linear distance between those two years (segment A),
compared with the actual distance of all transitions of the country (segments A1, A2, A3, A4 and A5)
give an indication of the extent of simultaneous improvement of resource efficiency over the two
dimensions during this period. It also measures how close the actual transition paths were to
the most efficient transition path (A). This formula is based on the assumption that a completely
linear transition is the most efficient one, representative by a value of 1. Deviations from linearity
indicate resource efficiency losses that occurred over the course of transition between 1990 and
2015, with less efficient transition paths approaching the value of 0 and the most efficient paths
approaching the value of 1.
This measure is not indicative of the absolute resource efficiency gains that each country has
achieved but represents the efficiency of the transition. In a forthcoming study, ESCAP proposes
a composite index that will capture both the absolute resource efficiency gains and the efficiency
of the transition paths.
Figure 12
Illustrative example of a resource efficiency transition path of a country, 1990–2015

Source: ESCAP calculation using representative data.
Note: MF=material footprint; DMC=domestic material consumption.
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The RETS for a country over a period of time can be calculated using the following formula.
where

represents the Euclidean norm of each path

represents the shortest linear distance between the starting resource intensity level at
period 1 and the resource intensity coordinates of the final period “n”.
is the sum of
the actual distance covered between period 1 and period n, in terms of annual linear transition.
and measures the level of resource intensity over the two dimensions.
Based on the RETS for the 25 countries in the sample (see the following table), India, Myanmar,17
China and the Republic of Korea emerged as the top four performers. The RETS for India was
0.81, which means its transition path was 81 per cent close to the least resource-intensive
transition path. Among the top performers, the transition pathways of China and India would
be especially relevant for developing countries of the region because they might be undergoing
similar structural transformations of their economies in the coming years. Hence, we reviewed
the policy approaches taken by China and India to promote resource efficiency in detail in section
5 of this paper.
Resource efficiency transition score for selected countries
Country
Afghanistan
Australia
Bangladesh
Bhutan
China
Fiji
India
Indonesia
Japan
Malaysia
Mongolia
Myanmar
Nepal
New Zealand
Pakistan
Papua New Guinea
Philippines
Republic of Korea
Thailand

RETS
0.035
0.230
0.421
0.506
0.537
0.310
0.831
0.061
0.321
0.209
0.492
0.675
0.376
0.243
0.370
0.311
0.248
0.532
0.349

Source: ESCAP calculation.

17 Myanmar emerged as a top performer despite its resource efficiency path being non-linear because it consistently had
phases of resource efficiency gains along at least one dimension, without any phase of resource efficiency loss in any
dimension.
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4.2 Relevance of resource efficiency transition analyses
Some important implications emerged from the previous analysis of resource efficiency
transitions in the region.
1. There is need for constant monitoring of transition pathways, enabled by high-frequency
data.
Given the non-linearity and heterogeneity of transition paths, countries need to continuously
monitor their resource efficiency transition trends to ensure that they maintain resource efficiency
gains along multiple dimensions. If non-linear trends can be discovered early on, ways to bring
countries back to less resource-intensive transition pathways can be determined, and policy
actions can be taken. To enable this monitoring, there is need for generating high-frequency
data along different dimensions of resource efficiency. And of particular importance, countries
need to join hands to ensure that such data are generated in a standardized manner. Through
the constant monitoring of transitions, countries can ensure that they are making any given
resource efficiency improvements through the most efficient pathway. Due to data limitations
and other factors, it might be demanding for countries to conduct resource efficiency transition
analyses on a regular basis for many different dimensions and sectors at the same time. It is
thus important to prioritize specific resources and resource efficiency dimensions, countries
want to focus on and in terms of resource efficiency transition analyses. This should be guided
by the resource availability, the constraints faced by these resources and by other aspects, such
as pollution intensity of sectors and the links between different natural resources.
2. There is need to explore policy questions emerging from resource efficiency transition
analysis.
The brief exploration on the pattern of resource efficiency transitions preceding the East Asian
financial and economic crises indicates that before the crises erupted, there were strong
similarities in resource efficiency transitions in countries most affected by those crises (with the
exception of Indonesia). This raises the question of whether certain resource efficiency transition
patterns can be suggestive of economic bubbles. Although answering this would require future
research, it underscores that resource efficiency transitions analyses can reveal interesting
policy-relevant questions and relationships hitherto unexplored.
3. There is considerable scope for mutual learning and further research.
Countries tend to move in non-linear transition paths in terms of resource efficiency. One
important reason is that resource efficiency gains along one dimension are not accompanied
by resource efficiency gains along other dimensions. However, there are some countries with
a high RETS whose transition pathways were more linear. Countries in the latter group offer
important policy lessons for other countries. But more research is needed on what factors led to
the more linear transition paths in some countries and how these experiences can be replicated
elsewhere.

4.3 What are driving factors of variations in transition paths?
Two main driving factors exist: (i) underlying macroeconomic policy environment and (ii) targeted
policies to promote resource efficiency.
The analysis from the previous section shows clearly that there exist diverse transition patterns
for countries with respect to resource efficiency. But what are some of the fundamental reasons
for this variation? In box 2, we analyse a macroeconomic model grounded on existing literature
to measure the impact of some of the key macroeconomic variables on resource efficiency both
within and across countries.

Analysing Resource Efficiency Transitions in Asia and the Pacific
32

Global studies have analysed the determining factors of resource efficiency, highlighting income,
population density, technology, economic structure, energy structure and trade of raw materials.
A cross-country multivariate regression analysis for the period 1990–2015 was used to derive
some of the macro-level drivers of resource efficiency. Many of these broader macroeconomic
variables help to explain the level of resource efficiency and variation of resource efficiency across
countries. The model has high predictive value for the transitions of resource efficiency within
and across countries. A high GDP and large share of manufacturing and services sectors within
GDP (which rely on more advanced technologies) have a significant positive impact on resource
productivity of countries. A large share of renewable energy consumption and large population
density also positively influence resource efficiency. In the sample of countries analysed, a large
share of mineral exports seemed to have negatively impacted resource productivity.
At the same time, dissimilar to global trends, where a heavy dependence on imported agricultural
raw materials resulted in improved productivity, a heavier dependence on agricultural and other
raw material imports (such as ores and metals) seemed to have negatively impacted resource
productivity in the countries of the Asia-Pacific region. This suggests that the region has not
been converting its imported agricultural raw materials and other materials into value-added
products at the same level of resource productivity as other regions in the world. It also points to
potential resource efficiency gains to be made in sectors that currently rely on imported primary
raw materials for their production processes.
These broader macroeconomic factors provide useful entry points for designing policies to
promote resource efficiency. The results from this analysis are integrated within the different
policy pathways proposed in this study to promote resource efficiency. For example, a large share
of renewable energy in total energy consumption positively influences resource productivity;
hence a faster transition to renewable energy could open up new pathways to promote resource
efficiency. The second driving factor of transitions to resource efficiency is targeted policy
interventions, which the next section tackles.

Box 2
Analytical framework to find the macroeconomic determinants of resource efficiency
A panel data fixed effects model was used to determine the statistical significance of some of
the macroeconomic factorsa of the resource productivity of the sample (for this paper) for the
period 1990–2015 (650 observations). This empirical model is derived from a studyb that used a
simulation-based modelling approach to determine the socioeconomic factors driving resource
productivity at the global level. The factors identified through this approach were used in the
estimation of the following empirical model:

Source: a=World Bank, World Development Indicators database. Available from http://data.worldbank.org/datacatalog/world-development-indicators (accessed 12 June 2017); b= Yu Gan and others, “How to deal with resource
productivity?”, Journal of Industrial Ecology, vol. 17, No. 3 (3 January 2013).
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V. Policies that enable a transition to resource
efficiency
In addition to the macroeconomic factors highlighted in the previous section, targeted polices
also drive transitions to greater resource efficiency. This section discusses three guiding policy
considerations in promoting resource efficiency and presents an in-depth review of resource
efficiency policies from China and India. Using the analytical framework presented in box 2,
building on the findings from the previous ESCAP work and drawing on the policy review for India
and China, this section then suggests nine broad policy pathways18 that can be used to promote
resource efficiency. These policy pathways are clustered at the macro and sector levels because
of the need for action at all levels to drive resource efficiency.

5.1 Guiding policy considerations
A systems-based approach to promoting resource efficiency is paramount.
Resources and the different systems that use and transform resources are highly interconnected.
Thus, policymakers need to adopt a systems perspective in formulating policies to promote
resource efficiency. This can be done at two levels: first, at the level of resources (the
interrelationships between the resources need to be considered and analysed in detail). Given the
resource nexus between materials, energy and water, the use of one type of resource is usually
associated with the use of other types of resources. A nexus perspective can identify potential
challenges, conflicts and trade-offs emerging from the interaction of different resources. It can
also help identify synergistic opportunities that have beneficial effects across more than one
resource area.
The second level is within sectors, where resources are used. This involves understanding the
systems perspective at the level of interactions and interlinks between sectors in a society. An
effort to promote resource efficiency in one sector could be facilitated easily if synergies can be
harnessed with a closely related sector. Studying the interrelationships between the SDGs could
be a useful entry point in this process. In a recent publication, ESCAP provides a handy policy
tool to apply systems thinking when making policies and sector plans,19 with a focus on the
water sector. Implementing these integrated approaches entails new governance structures that
support the delivery of the resource-efficient and sustainable management of natural resources.
Resource efficiency is strongly linked with other critical environmental policy approaches.
Resource efficiency policies are strongly linked with other environmental policy approaches,
especially those oriented towards the sustainable management of natural resources. Examples
of such policy approaches are (i) sustainable consumption and production, which focuses on
capacity building and mainstreaming of eco-efficient production and responsible consumption
behaviour20 and (ii) the green economy concept, which is a macroeconomic approach that
targets investing in green economic activities, infrastructure and skills.21 Resource efficiency is
strongly interlinked with both of these concepts. Focused policies on resource efficiency should
continuously consider the interlinkages and synergies between these approaches.

18 These nine policy pathways were elaborated and proposed in the background document prepared for the Ministerial
Conference on Environment and Development.
19 ESCAP, Integrated approaches for Sustainable Development Goals planning: The case of Goal 6 on water and sanitation
(Bangkok, 2017). Available from www.unescap.org/sites/default/files/publications/Integrated%20Approaches%20for%20
SDG%20Planning3.pdf.
20 See www.switch-asia.eu/fileadmin/user_upload/RPSC/Publications/Indicator-for-a-RE_Low-resolution_.pdf.
21 See www.switch-asia.eu/fileadmin/user_upload/RPSC/Publications/Indicator-for-a-RE_Low-resolution_.pdf.
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Gender considerations and social dimension of resource use must be integrated.
It is imperative to reflect on the social aspects and repercussions of resource efficiency as well.
As resources become more strained, their availability will increasingly become an issue of social
justice and could consequently necessitate some important interventions and pre-emptory
measures to ensure equal rights to all. The recent ESCAP publication,22 Gender, the Environment and
Sustainable Development, underscores the importance of mainstreaming gender considerations
into natural resource management policies. One of the important reasons for considering
gender is that promoting gender-blind investments can exacerbate perceived responsibilities in
societies onto one sex, which can consequently lead to greater gender inequality.23 Women have
a central role in resource management, and policies that empower women go hand in hand with
more sustainable development and, increasingly, effective resource management practices.24
Thus, integrating gender considerations when designing policies to promote resource efficiency
is an essential process to ensure not only that gender inequalities are reduced but also that
policies are made more effective.

5.2 Policy experiences from China and India
In the analysis for this paper’s study, China and India emerged among the top four RETS for the
region. The study thus looked at the policies adopted by these two countries at both the macro
and sector levels for insights on their strong performance. Those insights fed into the suggested
policy approaches (further on). Studying the policy approaches of these countries could be a
useful exercise for other developing countries in the region when designing their policies. These
policies also are a useful reference guide for initiating cross-country learning and exchange of
good practices.
However, most of these policies have not yet been subjected to rigorous quantitative impact
evaluations. Therefore, countries need to collect evidence on the efficacy of these policies
through qualitative approaches, such as stakeholder consultations, identify the constraints at
the implementation level and find ways to overcome these challenges. In the future, wherever
possible, an impact evaluation of policies should be integrated within the policy design. Lessons
from these policy introspections and evaluations will be valuable for future policymaking.

Policy experience from China
Macro policies
Having recognized the need to address the issues of unsustainable paths of economic growth,
the Chinese Government made resource efficiency an important goal in the Five-Year Plans
for Social and Economic Development. These regularly updated plans demonstrate the
Government’s commitment towards creating an environmentally sustainable and resourceefficient society.25 Since 1995, the 10th through the 13th Five-Year Plans have adopted resource
efficiency in their targets. In the 10th plan, targets were established to reduce waste and
pollution and to protect and save the country’s natural resources. Three of the main pillars of the
11th plan were industrial restructuring, pollution treatment and institutional capacity. Together,
these pillars target issues of energy conservation, production capacity restructuring, sewage
treatment and recycling and the improvement of environmental management. The 12th FiveYear Plan integrated resource efficiency with sector-based targets, such as clean energy, better
22 ESCAP, Gender, the environment and sustainable development in Asia and the Pacific (Bangkok, 2017). Available from
http://www.unescap.org/sites/default/files/publications/SDD-Gender-Environment-report.pdf.
23 See www.mdpi.com/2079-9276/5/3/25/html.
24 See https://www.unido.org/fileadmin/user_media_upgrade/What_we_do/Topics/Women_and_Youth/Gender_Environmen
tal_Management_Projects.pdf.
25 See www.iinas.org/tl_files/iinas/downloads/res/IINAS_2013_ENTIRE-Part-I_Final_Report-Annex.pdf.
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energy conservation and increased protection of minerals and the environment. Finally, the 13th
Five-Year Plan aims at closing the gaps between urban and rural life by increasing the efficiency
of the management and distribution of resources.
Another macro push for improvements in resource efficiency has been the Circular Economy
Concept, introduced in 2006 through the 11th Five-Year Plan as an innovative development
strategy to help cope with the juxtaposing forces of strong economic growth and the depletion
of energy and natural resources.26 The Circular Economy Promotion Law was passed in 2008.27
The idea (related to the 3Rs concept of reduce, reuse and recycle) is based on the loop-closing
ecology paradigm. The environmental policymakers have pursued the circular economy concept
as a possible framework for reversing the consequences of past behaviour and to help prevent
future environmental deterioration.
The country’s efforts towards improving the conservation of resources and continuing to reduce
the country’s energy intensity as well as resource consumption habits were emphasized in
Chinese Premier Xi Jinping’s report to the 19th National Congress of the Communist Party of
China,28 indicating top-level commitment of the country towards resource efficiency.
The Five-Year Plans for Energy Improvement provide a new way for energy saving and reductions
of emissions through industry and energy structure adjustments.29 These programmes are great
examples of how a country can develop a concrete plan at the national level to tackle problems
of unsustainable use of resources effectively. The plans have guided and encouraged all levels
of government, society and various industries to work together. The most recent Five-Year
Plan helps continue energy-saving measures and increasingly raises the “greening” of quotas,
thus ensuring more strict adoption of energy regulations across projects. The Government has
created several sub-projects to the Five-Year Plan that directly or indirectly aim at improving
resource efficiency as well. The two main ones are the Comprehensive Utilization of Resources
(2006–2010) and the Recycling Systems of Renewable Resources (2009). Some of the Five-Year
Plan’s policy initiatives targeted at improving resource efficiency are reducing carbon intensity,
reducing energy intensity and increasing the proportion of non-fossil fuels.
In 2005, China developed the Programme of Action for Sustainable Development,30 a framework
that focused on economic restructuring, improving the environment and enhancing the efficiency
of resource use.
There are several other good macro-level demonstrations of economic instruments geared
towards improving resource efficiency by the Government. One of the main ways in which
the Government has dealt with environmental issues is by adopting command and control
mechanisms, which have applied to resource efficiency as well. Over the past 25 years, examples of
regulatory instruments in the form of economic instruments have included the natural resource
pricing and environmental fees, especially in the context of disposal and pollution. Taxation
has also been used as an economic instrument to improve resource efficiency in China. In 2009,
consumption taxes were placed on fuel. Taxes and subsidies to promote enhanced investment in
recycling structures and pollution treatment were adopted, and China is working on expanding
them. Additionally, Chinese export tariffs have been raised on 142 products with high resource
and energy intensity.31 A final regulatory instrument that was initiated by the Government is

26
27
28
29
30
31

See www.zhangyanzhu.com/uploads/1/0/1/9/10194116/circular_economy_in_china_ie.pdf.
See www.fdi.gov.cn/1800000121_39_597_0_7.html.
See www.xinhuanet.com/english/download/Xi_Jinping’s_report_at_19th_CPC_National_Congress.pdf.
See www.sciencedirect.com/science/article/pii/S1674927816300417.
See www.china-un.org/eng/zt/sdreng/P020120608816288649663.pdf.
See www.iinas.org/tl_files/iinas/downloads/res/IINAS_2013_ENTIRE-Part-I_Final_Report-Annex.pdf.
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the Green Procurement Initiative of 2006.32 This regulation required public companies and
corporations to obtain services and products only from those firms that fulfilled certain energysaving and environmental requirements.
Sector policies
The following sector policies to improve the country’s resource efficiency provide good examples
of future governance and potential projects as well.
Eco-labelling is one of the important policy frameworks carried out by the China Environmental
Labelling Programme.33 This initiative helps industries improve their resource efficiency and
encourages the manufacturing of green products. One of its goals is to raise overall awareness
towards achieving greater resource efficiency.
Energy efficiency is one of the principal aims of the Government, and there are many good
examples of specific measures to achieve this goal, such as the Green Building Technology
Guidance (2005), the Green Building Evaluation Labelling (2008) and the Civil Building Energy
Conservation Ordinance (2008).34
The Three Red Lines for holistic water management is an example of a policy that looked to
promote resource efficiency at the national level by promoting improvements in the water sector.35
This programme set targets for total water use, its efficiency and ambient water quality for a
number of benchmark years to 2030. This is a good illustration of how the relationship between
the Government and its companies have worked together to set and accomplish ambitious goals.
A great innovative example of a more recent development in the water sector is the Sponge
City Initiative, which works to stop the cycle of catastrophic floods and rainwater devastation
by increasingly using green infrastructure and also by using more permeable materials and
surfaces. The goal is to ensure that 80 per cent of all cities should reuse and absorb at a minimum
70 per cent of rainfall by the year 2020.36 The intent is to improve the absorption capacities of
urban areas and to level the distribution of rainwater accumulation across areas.
In terms of manufacturing, a sound example of a good policy instrument is the Cleaner
Production Promotion Law.37 This framework was created to address China’s environmental
issues, especially regarding industry and the manufacturing sector. It encourages production
that is more resource efficient and cleaner.
These good examples emphasize how China has successfully implemented macro-oriented and
sector-level policies. Combined with the economic and regulatory instruments, these specific
policies have helped ameliorate and incentivize resource-efficient development.

32
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See www.ippa.org/IPPC4/Proceedings/07GreenProcurement/Paper7-6.pdf.
See www.neaspec.org/sites/default/files/Day1-Scheme_Products%20Category-China.pdf.
See http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.546.5069&rep=rep1&type=pdf.
See https://scholar.harvard.edu/scott_moore/publications/three-red-lines-and-china%E2%80%99s-water-resourcemanagement-policy-twenty-first.
36 Hui Li and others, “Sponge City construction in China: A survey of the challenges and opportunities”, Water, vol. 9, No. 9
(2017), p. 594.
37 See www.ctc-n.org/sites/www.ctc-n.org/files/china_cleaner_production_promotion_law-2013.4.15.pdf.
38 See http://planningcommission.gov.in/plans/planrel/12thplan/welcome.html.
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RESOURCE EFFICIENCY
POLICY LANDSCAPE
CHINA
MACRO-LEVEL POLICIES

SECTOR-LEVEL POLICIES

CIRCULAR ECONOMY CONCEPT

FYP FOR ENERGY IMPROVEMENT

Circular Economy Promotion Law
passed (2008): Realizing sustained
development through recycling and
systematic resource recovery in
production

Comprehensive Utilization of
Energy Resources (2006–2010),
Recycling Systems of Renewable
Resources (2009), Innovations for
Energy Saving and Emission
Reduction

FIVE-YEAR PLANS
Five-Year Plans for Social and
Economic Development: Consecutive
national five-year plans integrate
resource efficiency targets

PROGRAMME OF ACTION FOR
SUSTAINABLE DEVELOPMENT
Economic restructuring, investing
in environment, enhancing efficiency
of resource usage

ECONOMIC INSTRUMENTS
Regulatory instruments: Natural
resource pricing, environmental fees,
Green Procurement Initiative (2006)
Investments: Subsidies promoting
recycling infrastructures and
pollution reduction frameworks
Trade policy: Export tariffs on
resource-intensive products

ENVIRONMENTAL
ECO-LABELLING PROGRAMME
Improving industry resource
efficiency, encouraging green
products, raising RE awareness

THREE RED LINES
Holistic framework for resourceefficient water management

SPONGE CITY INITIATIVE
Innovative green infrastructure
to harvest water and prevent
catastrophic floods

CLEANER PRODUCTION
PROMOTION LAW
Addressing environmental issues
through cleaner and more resourceefficient manufacturing sector
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Policy experiences from India
In India, there have been several interesting policy instruments and projects that helped advance
the sustainable usage of resources and serve as a good demonstration of what can be done.
These programmes have taken place both at the macro and the sector levels. Both types have
been crucial to enable India’s recent improvements, but continued efforts and innovations at
both levels will be necessary to ensure future enhancements in the country’s resource efficiency.
Macro policies
At the national level, India has made several important steps towards enhancing the country’s
transition to higher resource efficiency. The 12th Five-Year Plan is a recent initiative that includes
integrating resource efficiency as an imperative for the near future.38 These important strides
in resource efficiency awareness have been paired with the increased popularity and promotion
of sustainable consumption and production. This external push towards sustainability has
helped India build upon its intrinsic efforts towards resource efficiency and have stimulated the
implementation of concrete policies towards more resilient climate processes and sustainable
development.39
The Indian Government, with the German Ministry of Environment, initiated a three-year
programme called Fostering Resource Efficiency and Sustainable Management of Secondary
Raw Materials (until April 2017). The project aimed at fostering resource efficiency by emphasizing
the efficient use of raw materials, such as minerals and metals. An objective of the initiative is
to further make Indian institutions increasingly responsible for developing structured policies
aimed at enhancing resource efficiency. A key message throughout the programme was to
simultaneously improve resource efficiency while also reducing costs and promoting economic
competitiveness.40
The Indian Government is also trying to emphasize resource efficiency as a primary strategy
within the Indian Resource Panel. The European Union initiated a programme specifically
tailored for India called the Resource Efficiency Initiative to evaluate material consumption
across sectors and then create a proper strategy for enhancing resource efficiency. Raising
awareness and promoting a resource-efficient economy are also central to the initiative.41
An important comprehensive national framework in terms of climate change is the National
Action Plan on Climate Change.42 This plan deals with the country’s most urgent and crucial
issues by ensuring a sustainable development path. It recognizes specific projects and missions
that encourage important development objectives while simultaneously stimulating economic
growth and development. India adopted the National Mission for Enhanced Energy Efficiency43
that involves four projects designed to improve resource efficiency by tackling energy efficiency
directly. The mission applies creative business models to the energy sector. The four initiatives
consist of improving energy efficiency, creating a financing platform to do this, enabling market
transformation towards enhanced energy efficient processes and by implementing fiscal
instruments that encourage energy efficiency. Together, these projects strongly contribute to
stimulating the country’s overall resource efficiency.

38 See http://planningcommission.gov.in/plans/planrel/12thplan/welcome.html.
39 See www.switch-asia.eu/fileadmin/user_upload/RPSC/country-level-work/India/160803_India_Background_SCP_Paper_
SCjuly_2016-RRG_edit.pdf.
40 See www.sustainabledevelopment.in/userfiles/Report%20-%201st%20Ind_%20Consultation%20on%20InRP%20
Resource%20Mapping%20on%20RE(1).pdf.
41 See www.giz.de/de/downloads/giz2016-en-ressource-efficiency-india.pdf.
42 See www.moef.nic.in/sites/default/files/Pg01-52_2.pdf.
43 See https://beeindia.gov.in/content/nmeee-1.
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A final example of a national policy that follows the pathway towards resource efficiency by
addressing climate issues is the Climate Policy Initiative,44 a programme that works with the
Ministry of Finance and the Ministry of New and Renewable Energy. This programme engages
to increase national investments in renewable energy and reaching the country’s green growth
targets through certain projects that help the initiative achieve the desired goals. Concrete
examples of these projects are the India Innovation Lab for Green Finance and the US-India
Clean Energy Finance Initiative.
Sector policies
Apart from the efforts at the national level to promote sustainable and resource-efficient
practices, there are some good illustrations of policies and incentive-based programmes at the
sector level.
With regards to financial instruments, one of the important projects that India adopted to further
promote a sustainable future was the Climate Bonds Initiative to support environment-friendly
programmes at the national level and incentivize sustainable and resource-saving practices.
Although it was not directed towards resource efficiency, it did nonetheless promote policies that
strongly help improve it.45
In the transport sector, the Bureau of Energy Efficiency made a critical contribution46 when
it introduced standards for fuel efficiency to ensure that automotive production companies
delivered reductions in fuel consumption. The Corporate Average Fuel Economy set targets to
ensure that fuel efficiency was increased by certain quotas. Monitoring frameworks were put
into place to control actual improvements and to see whether average fuel efficiency actually
increased at a statistically significant amount across the industry.47
And the Indian Railways made important innovations in the transportation sector. As India’s
largest consumer of diesel, even a small gain in resource efficiency in this sector makes great
difference. By creating and using significantly more fuel-efficient diesel engines, Indian Railways
has greatly reduced the amount of diesel it uses. The Government-owned transport system is
investing in the electrification of the transport networks to further promote the sustainable use
of resources and enhancing resource-efficient policies.48
In waste management, one of the major policies India implemented in 1989 was the Hazardous
Wastes Rules, which were revised in 2003.49 These rules focus on the management and processing
of waste and encouraged the proper collection and disposal of waste. A similar instrument was
implemented in 2000—the Solid Waste Rules,50 which emphasize the segregation of waste in
addition to the previous goals at the municipal level. In 2011, the E-waste Rules were established
to ensure responsible manufacturing and production while addressing recycling issues in this
sector as well.
For the water sector, policies have encouraged improvements in irrigation technologies. These
enhancements have freed farmers from the limitations of rain-fed farming and have raised their
general growth capacities.51

44
45
46
47
48
49
50
51

See https://climatepolicyinitiative.org/india/.
See https://www.climatebonds.net/files/files/CB-HSBC-2017-India.pdf.
See https://www.ifeu.de/abfallwirtschaft/pdf/ResourceEfficiency_Final%20Report_highres.pdf.
See https://www.ifeu.de/abfallwirtschaft/pdf/ResourceEfficiency_Final%20Report_highres.pdf.
See https://www.ifeu.de/abfallwirtschaft/pdf/ResourceEfficiency_Final%20Report_highres.pdf.
See http://envfor.nic.in/legis/hsm/hsm1.html.
See www.cpcb.nic.in/MSW_AnnualReport_2001-02.pdf.
See https://www.iima.ac.in/c/document_library/get_file?uuid=e7ded24a-d873-4a77-9e2e- e0e903b24f08&groupId=62390.
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In the infrastructure sector, the Government implemented the Green Rating for Integrated
Habitat Assessment ratings to accurately evaluate energy consumption and to establish how
green the buildings actually are.52
The first step towards resource and energy efficiency in the building sector was provided by
the Energy Conservation Building Code,53 which continues to promote much-needed energy
efficiency.

52 See http://grihaindia.org/.
53 See https://beeindia.gov.in/content/ecbc.
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RESOURCE EFFICIENCY
POLICY LANDSCAPE
INDIA
MACRO-LEVEL POLICIES

SECTOR-LEVEL POLICIES

12th FIVE-YEAR PLAN

ENERGY EFFICIENCY INITIATIVES

Key initiative to integrate resource
efficiency and sustainable development into
the government policy

National Mission for Energy Efficiency:
Creating a financing platform, market
transformation and implementing fiscal
incentives

RESOURCE EFFICIENCY
INITIATIVE

Corporate Average Fuel Economy:
Setting exact targets to increase fuel by
specific quotas

Collaboration between the Indian
Resource Panel and the European Union,
emphasizing resource efficiency as a
primary national strategy

MANUFACTURING PROGRAMMES

FOSTERING RESOURCE
EFFICIENCY; SUSTAINABLE
MANAGEMENT OF SECONDARY
RAW MATERIALS
Three-year programme highlighting the
efficient usage of raw materials, such as
minerals and metals

NATIONAL ACTION PLAN ON
CLIMATE CHANGE
Resource efficiency mainstreaming
through policy actions through national
climate action plans

Zero Defect, Zero Effect Initiative:
Manufacturing goods with no defects
and no wastage of natural resources

CONSTRUCTION SECTOR
Policy instrument for improving resource
and energy efficiency in the building sector

CLIMATE BONDS INITIATIVE
Environment-oriented programme to
incentivize sustainable and resource-saving
practices

SOLID WASTE RULES
Guaranteeing the efficient management,
processing and segregation of waste,
including e-waste

Analysing Resource Efficiency Transitions in Asia and the Pacific
42

54

5.3 Nine policy pathways for promoting resource efficiency

Based on the earlier analytical work of ESCAP,55 the framework presented in this document and
the analysis of the resource efficiency policy landscapes in India and China, the following nine
policy pathways emerged as good approaches that countries can adopt to promote resource
efficiency.

54 These nine policy pathways along with specific examples are elaborated in http://apministerialenv.org/document/
MCED_2E.pdf.
55 ESCAP, “Sustainable management of natural resources in Asia and the Pacific: trends, challenges and opportunities
in resource efficiency and policy perspectives”, Background document for the Ministerial Conference on Environment and
Development (Bangkok, 2017). Available from http://apministerialenv.org/document/MCED_2E.pdf.

These measures work best when
accompanied with awareness-raising,
wider information-sharing and financial
incentives to encourage enforcement.
Example: Extended producer
responsibility regulation (Japan);
compulsory national cleaner
production audit system (China);
green public procurement
(Japan and India)

Social innovation and enterprises can
also be channelled towards promoting
resource efficiency. A policy environment
that enables a well-functioning innovation
ecosystem would be central in promoting
the resource efficiency goals

Example: Mandatory energy efficiency
targets within building codes (Republic
of Korea, Malaysia, Singapore); Zero
Defect, Zero Effect scheme for
improving resource efficiency of
manufacturing sector (India)

Example:
Circular Economy Promotion Law in
2008 to promote the 3Rs approach
(China) E-waste Rules (India)

The lack of effective waste management
and life-cycle approaches is a missed
opportunity because waste can prove to
be a valuable resource

Example:
Using taxation and trade policy tools
to reduce export of
resource-intensive and
pollution-intensive goods
(China)

Countries need to evaluate the
environmental implications of their
location in global value chains and take
adequate measures to address any
elevations in environmental stress.

#5:
Re-evaluating trade portfolios
and their implications for
resource efficiency

Example:
Indicators for resource efficiency
used to develop resource efficiency
targets in the context of Japan’s
Sound Material-Cycle Policy

Important to closely monitor trends in
resource usage and efficiency across
multiple sectors and resources. Better
data will also help avoid unintended
‘rebound’ effects.

#9:
Generating better data and
indicators on resource efficiency

Example:
Harnessing Green Bonds to promote
resource efficiency (Republic of Korea,
China and India)

#8:
Prioritizing life-cycle
approaches and effective waste
management

SECTORAL-LEVEL
POLICY PATHWAYS

Example:
Leapfrogging into renewable
source of energy

#7:
Leapfrogging to efficient
technologies and improving
innovation capacity

#4:
Promoting an enabling
financing framework
Availability of innovative financing
mechanisms and integrated evaluation
methods are important for scaling up and
replicating resource-efficient practices.

POLICY PATHWAYS
TO PROMOTE
RESOURCE EFFICIENCY

Example:
Fossil fuel subsidy reform
(Islamic Republic of Iran)

Taxation policies, fiscal policies,
budgeting, investment policies, removal of
subsidies and other measures that distort
the price of natural resources are some of
the key components of such a framework.

Resource efficiency targets should guide
and be integrated within polices in key
resource intensive sectors

#6:
Mainstreaming resource
efficiency targets within sectoral
policies

Example:
Integration of specific targets on
resource efficiency within various
national plan /vision
documents (China, Japan
and India)

Integrating resource efficiency goals as a
guiding principle within development
frameworks is central to facilitating
transformations towards more efficient
use of resources

#1:
Integrate resource efficiency
targets within development
agendas

#2:
Establishing legal and
regulatory measures to enforce
resource efficiency standards and to
promote awareness

#3:
Creating an overarching
macroeconomic policy framework
that promotes resource efficiency

MACRO-LEVEL
POLICY PATHWAYS

Analysing Resource Efficiency Transitions in Asia and the Pacific
44

5.4 Opportunities for regional cooperation
That resource use in developing countries of the region is partly driven by consumption
demand from developed countries and expanding middle-class consumption demand from
other developing countries amplifies the case for regional cooperation between all countries to
promote resource efficiency. The nine policy pathways suggested in this paper provide significant
opportunities for regional cooperation. The following are some of the avenues for promoting
resource efficiency in the region through greater regional collaboration.
i. Mainstream resource efficiency targets into regional economic cooperation and integration
efforts
The Asia-Pacific region is making strides towards greater economic cooperation and regional
integration. The increasing number of preferential trade agreements and initiatives, such as the
Regional Economic Cooperation and Integration and the Belt and Road Initiatives, are illustrative
of such efforts. As highlighted earlier in this paper, two ways for promoting resource efficiency is
for countries to integrate resource efficiency considerations within their trade policy frameworks
and to re-evaluate positions within the global and regional value chains. This can be facilitated to
a large extent if the regional integration efforts promote greater resource efficiency as a guiding
principle.
ii. Exchange policy, strategy and regulatory lessons
Many countries in the region have achieved significant improvements in resource efficiency over
the years. And, as noted earlier, there is a huge variation of resource intensity across countries.
At the same time, as shown by the resource efficiency transition analysis, some countries have
made transitions that were more efficient than others. These differences were driven partly
by targeted strategies, policy and regulatory interventions. Lessons emerging from these
diverse policy experiences are invaluable for informing policies in other countries. Therefore,
more proactive sharing of policy, strategy and regulatory lessons between countries would
be an important avenue for promoting resource efficiency. At the same time, holistic projects
driven by both public and private sector actors are crucial in promoting resource efficiency in
different sectors. Such projects should be showcased, and resource-efficient practices should
be benchmarked across sectors.
iii. Promote technology collaborations and knowledge diffusion on resource-efficient technologies
Several technological solutions that exist in many parts of the region can be easily adapted and
applied elsewhere through appropriate technological collaborations. Promoting such knowledge
diffusion could be an important element of regional collaboration in the context of fostering
greater resource efficiency.
iv. Create a regional knowledge base on resource-efficient interventions and technologies across
sectors
The region lacks a systematic mapping of policy interventions and practices that promote
resource efficiency. A regional knowledge base on resource efficiency would be a useful resource
for sector practitioners and policymakers.
v. Promote regional research networks on resource efficiency
This paper highlights several areas that require further research in the context of resource
efficiency. Continuous research is required in terms of evaluating the sustainable development
impact of policy interventions, technologies and production practices in promoting resource
efficiency. Further research is required to identify the data needs to monitor resource efficiency
trends across sectors and unearth any harmful “rebound” effects. A dynamic regional research
network on resource efficiency will be crucial for promoting greater research interest and
research collaboration on resource efficiency.
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5.5 Role of ESCAP
The 2017 Regional Road Map for Implementing the 2030 Agenda for Sustainable Development in Asia
and the Pacific includes the means of implementation for its priority thematic areas, including
the management of natural resources. The road map provides a good framework for facilitating
regional cooperation along the nine pathways to promote resource efficiency. The declaration of
the seventh Ministerial Conference on Environment and Development in Asia and the Pacific56
calls for strengthening resource efficiency measures in the region. These intergovernmental
outcome documents give a strong mandate to ESCAP to work on the theme of resource efficiency.
ESCAP can take a strong role in facilitating regional cooperation along these avenues to
promote resource efficiency through its analytical, normative and technical cooperation work.
The Asia-Pacific Regional Coordination Mechanism, convened by ESCAP through its Thematic
Working Group on Resource-Efficient Growth,57 provides an opportunity to improve the capacity
of governments and other stakeholders to use resource-efficient approaches and tools in
the development, planning and implementation processes to ensure that economic growth is
achieved alongside social protection and environmental conservation.
Building on this study, ESCAP is planning to further expand its analytical work on resource
efficiency. ESCAP will produce country fact sheets on resource efficiency that will give a snapshot
on resource use and efficiency trends. The RETS proposed in this paper can be expanded in the
future to integrate more dimensions (to include water, energy, land use intensity) of resource
efficiency that each country wants to prioritize in their national contexts. For example, a country
that wants to focus on the transition in terms of water and energy use efficiency can follow this
method to analyse the resource efficiency transition along these resources and compare its
performance with other countries of interest.
Modification to the scoring can also be made to ensure that the score is less susceptible to
scale and location of transitions.58 By combining other aspects in terms of resource efficiency
progress, such as the actual extent of resource efficiency progress or the balance of progress
along different dimensions, a resource efficiency progress index can be created and regularly
updated.

56 See http://apministerialenv.org/document/MCED_5E.pdf.
57 See www.unaprcm.org/thematic-working-group/resource-efficient-growth.
58 One way to ensure this is by adopting more sophisticated measures of linearity, some of which are discussed in http://
milos.stojmenovic.com/Publications_files/LinOrdSets.pdf.
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