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1. Introduction (issue papers)  
Introduction  

The SUSTAIN EU-ASEAN project aims at facilitating academic cooperation between researchers from the EU 
and the ASEAN region on issues that are of common concern. This issue paper identifies trends in resource 
consumption and linkages between Europe and the Southeast Asian region. From this analysis, the paper 
derives research issues for future EU-ASEAN collaboration.  

Southeast Asia is highly dynamic in terms of socioeconomic indicators. These developments contribute to 
increasing resource consumption and growing environmental impacts such as air and water pollution or land use 
changes: population growth and rise of GDP generally are related to increasing use of material (UNEP 2011, 14; 
UNESCAP, ADB, and UNEP 2012); and urbanisation and urban sprawl have significant impacts on the 
consumption of natural resources (Mcdonald, Kareiva, and Forman 2008; UNEP 2013b).  

 

Figure 1: Development of DMC1 in ASEAN 1980-2010 (Data source: materialflows.net) 

Resource use, however, is not only a local issue: It is influenced by globalised value chains and product life 
cycles, the spread of resource intensive consumption patterns, and its impacts are linked to global issues such as 
climate change or the loss of biodiversity. In its 7th Environmental Action Programme (EAP), the European Union 
states the aim of “‘living well, within the limits of our planet’”. Increasing resource efficiency, reducing the overall 
impact of resource use and a better management of resources over their whole life cycle are key concerns of this 
programme. The EAP also acknowledges the global nature of many environmental challenges and the need for 
cooperation with partner countries (European Union 2013).  

                                                             

1 DMC is defined as the total amount of materials directly used in the economy (used domestic extraction plus imports), minus the 
materials that are exported. 
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2. Environmental Analysis (description of problems and 
drivers) 

 

Check	  against	  findings	  from	  Section:	  	  
• Environmental	  Analysis	  –	  Plausibility	  Check	  and	  Selection	  of	  Drivers	  

 

Resource Strategies in Southeast Asia 

Until today, economic growth has been based on an extensive use of raw materials and natural resources such 
as land, water, or the atmosphere and developed economies have not been confronted with natural resource 
restrictions in early stages of development (Ghisellini, Cialani, and Ulgiati 2015). Recognising the increasing 
scarcity of many resources, rising and volatile commodity prices and growing environmental pressures, many 
Southeast Asian countries have developed policy frameworks and initiatives to reconcile economic development 
and a more sustainable use of natural resources.  

Enhancing resource efficiency plays an important role in national development plans of many South-East Asian 
countries (UNEP 2013a; Wer 2008). For example, Vietnam has implemented a ‘Strategy on cleaner industrial 
production to 2020’ and a ‘Sustainable Development Strategy for 2011-2020’ that inter alia aim at achieving a 
more efficient use of natural resources. The Thai government refers to the principle of a ‘sufficiency economy’ as 
strategic guideline for sustainable development in the current National Economic and Social Development Plan; 
Cambodia developed a Green Growth Roadmap and a National Sustainable Development Strategy in 2009; 
Malaysia issued a ‘New Economic Model` with a strong focus on resource issues and the Indonesian National 
Medium Term Development Plan 2015-2019 states that the green economy is the foundation of Indonesia’s 
development programme (UNEP 2013a).  

The scope of these initiatives ranges from green growth approaches, to national sustainability strategies up to the 
promotion of alternative economic principles and values; the Association of Academies and Societies of Sciences 
in Asia promotes a green development strategy that follows a “non-westernized moderate consumption path” and 
a “shift of living styles and consumption behaviours” (Bär, Werland, and Jacob 2011).  

Linkages between the EU and South East Asia 

Academic literature suggests that as a result of globalised production chains and international division of labour, 
environmental impacts and resource intensive production stages are shifted from industrialised countries to 
emerging economies (Clift 2003; UNEP 2011; Wiedmann et al. 2015).  

According to a study by Wiedmann et al., more advanced economies tend to substitute domestic exploitation by 
importing raw materials - whereas absolute global material consumption increases (Wiedmann et al. 2015). While 
per capita resource use in the EU remains on a high level, the EU has achieved a decoupling of resource use 
and economic development  (Figure 2).  

Besides political interventions such as the establishment of circular economy policies and  the development of 
more efficient technologies, a part of this effect can be attributed to the shifting of environmental burdens to less 
developed countries, including Southeast Asia (UNEP 2011).  
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Figure 2: EU-27 domestic material consumption and raw material consumption, 2000–2012 (EEA 2015). 

Meanwhile, resource use in Southeast Asia is rinsing steeply. Other than in most world regions, resource 
consumption grew and resources efficiency decreased in ASEAN countries over the last decades (Schaffartzik et 
al. 2014).  

Drivers of this development are population dynamics – population growth, urbanisation – and socioeconomic 
developments, most importantly the transformation from agricultural towards an industry based economies. 
Krausmann et al. (2008) estimate that raw material consumption per capita in industrialised countries is 3-5 times 
higher than in agrarian ones and that resource use grows fastest in early stages of industrialisation due to the 
build-up of infrastructure and the use of  inefficient technologies.  

One driver of this transition is the increased integration of ASEAN economies into the global economy: In recent 
decades Southeast Asia has developed into a global production hub. Europa has a negative trade balance with 
ASEAN and most important European imports from Southeast Asia were agricultural products, ICT products and 
electronic components, and clothing (Figure 3).  

 
Figure 3: EU-ASEAN trade flows and balance, annual data 2005-2014 (Source: European Commission 2015) 

On the one hand, this contributes to improved living standards and urgently needed socioeconomic development 
in many ASEAN economies. On the other hand, resource intensive stages of production and resulting 
environmental pressures are shifted towards less developed countries which are already vulnerable to natural 
and man-made disasters (burden shifting). Finally, ASEAN economies become more dependent on the import of 
raw material which makes economic development vulnerable to developments on international commodity 
markets.  
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System innovations  

Most resource polices in the EU and in Southeast Asia aim at incremental innovations to increase resource 
efficiency. Taking the magnitude of the socio-economic trends, the full extent of the current transition of South-
East Asian economies and constraints such as rebound effects into consideration, incremental approaches may 
not suffice to reduce pressures on the economy and the environment. 

From an innovation perspective, it may be argued that the transition from an agriculturally based to industrialised 
economies – as  a period of rapid change – may also provide room for alternative models of socioeconomic 
development and thus offer opportunities for system innovations (Tukker 2005). Such approaches should also 
consider action on the local level: While rapid urbanisation rates are one crucial driver of resource consumption, 
cities are also laboratories for technical and social innovations. Urban planning, new lifestyles and business 
models can significantly contribute to a more resource efficient development and reduce environmental pressures 
(EEA 2015; UNEP 2011, 2013b).  

 
Figure 4: Catching up and leapfrogging. (Source Sauter and Watson 2008, 6) 

A related concept that might be used as starting point for academic cooperation is leapfrogging. Environmental 
leapfrogging means that “developing countries may be able to bypass the dirty stages of industrial growth 
experienced in the past by today’s developed countries” (Furukawa and Takarada 2013). 

3. Issue specific scenarios 

Insert findings from sections 

• Scenario process  

• Overall Vision & Objectives 

 
Taking into account the complexity of natural resources, the SUSTAIN project brought together experts and 
stakeholders in order to discuss potential scenarios. These scenarios especially reflected the specific challenges 
of the ASEAN countries which as described above show steeply increasing rates of overall resource 
consumption. The following figures gives an overview which specific aspects and drivers have been discussed. 
The red lines mark the “story line” of the worst-case scenario, the green lines combine drivers to a “best-case” 
story and the blue lines show impacts of a business as usual scenario. 

Figure 5: Scenarios for resource use in the ASEAN countries 



 

 

5 

 

 

 

The discussion highlighted the following aspects for future resource scenarios: 

- Urbanization: A key driver of resource consumption will be the overall population and especially the 
share of people living in cities. This has also been emphasized by recent studies of the WBGU. A best 
case scenario would support the development of enabling infrastructures also outside of the emerging 
mega city regions. 

- Global conflicts: Natural resources as coal, oil and gas are key drivers of armed conflicts and a fairer 
distribution of these resources will be a key condition for a best case scenario. 

- Interestingly the availability of resources was considered not so much as a driver for a best case 
scenario but the other way around supply limitations were mentioned as an element of a business as 
usual or a worst case scenario. Nevetheless all participants agreed that resouce availabiity will be a key 
aspect of an increased life quality. 

- Another trade-off was discussed with regard to an ever increasing GDP. Economic growth was seen as 
a key element of a business as usual or a worst case scenario, obviously highlighting the need for more 
innovative post-growth policy strategies that lead to an absolute decoupling of resource use and 
economic activites. 

- The externalization of environmental effects was considered as one of the key points to be adressed. 
Only with adjusted prices the market will lead to an optimal allocation of resources even from an 
economic point of view. Additional regulations will be required for a fair or sustainable distribution. 
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Box 1: Key elements of the Resources Scenarios 

Best Case Raw Scenario - RESOURCES 

Reforestation efforts and decreasing rates of land conservation. Moderate climate change gives opportunities for 
adaptation measures; high degree of participation and local ownership generates incentives to protect 
biodiversity. Pollution is getting better. Environmental impacts of economic activities are internalised and law 
enforcement is effective (capacities and sanctions). Alternative, less resource-intensive lifestyles are accepted. 

Business as usual scenario - RESOURCES 

Rate of conversion of land stays same; disruptive climate change, extreme weather events and no adaptation. 
Low level of participation and local ownership, focus on short-term economic development. Impacts of economic 
activities are not internalised and existing laws are not enforced. Consequently, water and air pollution worsens 
and resource-intensive lifestyles are prevalent. 

Worst case scenario Disaster - RESOURCES  

The conversion rate of land increases and a disruptive climate change takes place. There is no more option for 
adaptation of ecosystems as well as of cities and societies. Governments do not seek the participation of citizens 
anymore and there is neither internalisation nor law enforcement. Instead, the spread of resource-intensive 
lifestyles heavily impact biodiversity. 

 

4. Objectives and policy measures  

Insert findings from sections:  

• Objectives,	  measures	  and	  policy	  instruments 

 
Targets and objectives for an efficient use of natural resources have been intensively discussed, especially in 
Europe. Within the SUSTAIN project an overview of policy objectives has been developed (based on current 
findings from the European Topic Center for Waste and Materials in a Green Economy) that could inspire the 
resources discussion in the ASEAN countries. 

The review of objectives and policy measures for resource efficiency in Europe shows that 

• Only	  three	  countries,	  Austria,	  Finland	  and	  Germany,	  adopted	  dedicated	  national	  strategies	  
for	  material	  resource	  efficiency.	  Two	  further	  countries	  have	  dedicated	  strategies	  at	  a	  
regional	  level,	  in	  Flanders	  (Belgium),	  and	  Scotland	  (United	  Kingdom).	  

	  
• Most	  of	  the	  improvements	  in	  resource	  productivity	  occurred	  between	  2007	  and	  2014,	  

although	  not	  necessarily	  as	  a	  result	  of	  a	  comprehensive	  policy	  intervention.	  The	  gains	  were	  
mostly	  due	  to	  the	  sharp	  decline	  in	  construction	  activity	  as	  a	  result	  of	  the	  economic	  crisis	  that	  
started	  in	  2007-‐2008,	  which	  led	  to	  huge	  falls	  in	  material	  use,	  but	  had	  rather	  limited	  impact	  
on	  gross	  domestic	  product.	  	  
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• A	  majority	  of	  countries	  (26)	  identified	  certain	  waste	  streams	  and	  secondary	  materials	  as	  the	  

most	  common	  group	  of	  priority	  materials.	  Key	  waste	  streams	  are	  plastic	  and	  packaging	  (17	  
countries),	  construction	  and	  demolition	  waste	  (16	  countries),	  and	  food	  waste	  (15	  countries).	  
Energy	  sources,	  like	  fossil	  fuels	  and	  including	  renewables,	  were	  mentioned	  by	  18	  countries	  as	  
priority	  resources.	  

	  
• Manufacturing	  was	  singled	  out	  most	  frequently	  as	  the	  key	  economic	  sector	  for	  improving	  

material	  resource	  efficiency,	  followed	  by	  agriculture	  and	  forestry,	  construction,	  and	  waste	  
management.	  

	  
• The	  service	  sector	  —	  currently	  accounting	  for	  some	  70–75	  %	  of	  GDP	  in	  most	  European	  

countries	  —	  is	  potentially	  significant	  with	  respect	  to	  material	  use	  and	  the	  resource	  efficiency	  
of	  the	  economy.	  However,	  very	  few	  countries	  mentioned	  service-‐oriented	  sectors	  among	  
their	  priorities	  for	  improving	  material	  resource	  efficiency.	  	  

	  
• Nine	  countries	  have	  adopted	  targets	  for	  national	  material	  resource	  efficiency:	  Austria,	  

Estonia,	  France,	  Germany,	  Hungary,	  Latvia,	  Poland,	  Portugal	  and	  Slovenia.	  In	  most	  cases,	  
these	  targets	  are	  based	  on	  gross	  domestic	  product	  relative	  to	  domestic	  material	  
consumption	  (GDP/DMC)	  —	  the	  EU's	  lead	  resource	  productivity	  indicator.	  

	  
• Germany,	  the	  Netherlands,	  and	  the	  region	  of	  Flanders	  (Belgium)	  reported	  having	  a	  dedicated	  

circular	  economy	  strategy,	  which	  aims	  to	  create	  a	  production	  and	  consumption	  system	  that	  
generates	  little	  waste	  and	  keeps	  materials	  in	  use	  for	  as	  long	  as	  possible.	  Several	  countries	  
acknowledge	  the	  need	  to	  move	  away	  from	  the	  current	  linear	  economic	  model	  and	  stated	  
that	  the	  circular	  economy	  and	  closing	  material	  loops	  are	  already	  policy	  priorities.	  The	  
majority	  of	  reported	  policy	  initiatives	  related	  to	  the	  circular	  economy	  focus	  on	  waste	  
management,	  with	  only	  a	  few	  examples	  going	  beyond	  increasing	  recycling	  rates	  and	  a	  higher	  
use	  of	  secondary	  raw	  materials.	  

 

5. Strategic Roadmap for research (à focus) 

Insert findings from sections:  

• Strategic	  Roadmap	  for	  research	  –	  Matrix	  of	  Missing	  Strategic	  Measures 

• Cluster Roadmap – thematic working groups 

• Topic relevance for attendees/partners & Partnering 

 

Based on two workshops and discussions with key stakeholders from Europe and South East Asia, the SUSTAIN 
project developed a roadmap for future joint research targeted at an increased resource efficiency especially 
alongside global value chains. 
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Governance of global value chains: Industry 4.0 as an enabler of efficient supply 
chains 

The shift of environmental impacts to countries with weak environmental standards cannot be solved by national 
states alone. In order to keep the Earth within the planet’s ecological limits, the EU – and other industrialised 
counties – need to take action to mitigate the impacts of their resource use that happen abroad. Globalization of 
production and product life cycles, however, challenges the regulatory capacity of governments. Future research 
might assess additional policy instruments on multiple policy levels in term of their effectiveness, efficiency, and 
legitimacy. The policy range of options comprise international agreements such as the Basel Convention on 
hazardous wastes2; the transfer of national standards and policies but also non-governmental initiatives such as 
the Extractive Industries Transparency Initiative EITI, labelling schemes such as the Forest Stewardship Council 
(FSC) or self-regulation such as corporate social responsibility (CSR).  

Various existing best practice examples highlight the market and eco-innovation potentials that could be 
generated by Industry 4.0 applications in the waste sector and especially in an integrated circular economy (see 
Wilts et al. 2016). They underline the issue of information requirements that can be seen as the main entry point 
for web-based solutions if they manage to link so far often completely disconnected processes in the production 
and consumption phase with the end-of-life phase of materials and products. This issue can be seen of specific 
importance for the ASEAN countries that face steeply increasing levels of waste generation and a direct link 
between economic development and the amount of wasted resources. 

Forward looking governments and business organisations are increasingly analysing policy options and their 
potential impacts, aiming to create favourable conditions for a circular economy (De Groene Zaak, 2015; EMF, 
2015b). At the EU level, the European Commission's recent circular economy package (EC, 2015a) and the 
European innovation partnership on raw materials (EC, 2012a) both aim to enable circular economy approaches, 
while the EU's Horizon 2020 research and innovation programme is set to invest around EUR 670 million 
throughout 2016–2017 into the EU's industry, with the aim of supporting circular economy approaches (EC, 
2015c). At the same time several EU Member States sponsor Industry 4.0-related initiatives, including Germany, 
Italy, France and the UK, which represent the largest industrial sectors by value added in the EU. Starting in 
2010, especially the German government  has contributed € 200 million to the “Industrie 4.0” initiative (one of ten 
projects within the German High Tech Strategy 2020 Action Plan), to encourage the development of 'smart  
factories' (European Parliament, 2015). Unfortunately these initiatives are so rather decoupled from attempts to 
support the transition towards a circular economy.  

As outlined by a recent study (de Boer 2015), especially for ASEAN countries and companies operating in 
the region, with their specific development challenges particularly vulnerable ecosystems as well as an increasing 
demand of higher living standards and a rapidly growing population, the resource shortage is even more pressing 
and a circular economy approach urgently needed. At the same time, infrastructure in several regions is yet to 
develop, making it challenging on the one hand, but also possible to leverage latest technological progress to 
leapfrog the old development models on the other hand. It is crucial for ASEAN to look beyond the old models 
rooted in “take, make and waste”, and to adopt alternative models of growth to ensure long-term sustainability. 

                                                             

2 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal 



 

 

9 

 

Another important factor in this analysis will have to be the global perspective of material and information 
flows: Decreased dependency on imports of strategic resources may be an explicit objective of the circular 
economy, but European as well as ASEAN production-consumption systems depend on such imports and will not 
operate in isolation. It is crucial to understand the environmental pressures that arise along the value chain, 
where these pressures will be critically felt and how a transition to a circular economy may influence those 
pressures. Only then can policy efforts be targeted at resources and actors for which the economic, 
environmental and social benefits of circular approaches are greatest. So far European policies are mostly 
targeted at impacts that occur within Europe and at the production and end-of-life stages of systems – for the 
ASEAN countries this offers significant potentials for innovative, integrated strategies. As international trade law 
limits intervention options, policy generally relies on consumption-oriented approaches, such as eco-labels, to 
influence the impacts of production abroad. ASEAN and global businesses increasingly work towards sustainable 
value chains. Obviously an Industry 4.0 can be neither a national nor just a European or ASEAN project. Taking 
into account the global interdependencies alongside global supply chains, completely new governance 
approaches will be necessary to link these fields on different spatial levels. 

 

Policy Transfer  

The EU and some of its Member States have introduced policies and strategies to enhance resource productivity 
(EEA 2011) and made some progress in reducing their resource consumption. Despite differing socioeconomic 
environments, experiences from the EU – both positive and negative – might inform country specific approaches 
to enhance resource efficiency and to reduce pressure on natural resources in Southeast Asia. Japan is actively 
promoting its 3R approach3 in waste management throughout the region. Complementary policy initiatives could 
target the material input into the economy. The implementation of resource polices might not only reduce the 
vulnerability of ASEAN economies, but also support the export European efficiency technologies.  

An academic concept that explores the applicability of policies abroad is policy transfer. Policy transfer is 
understood as a “process in which knowledge about policies, administrative arrangements, institutions and ideas 
in one political setting […] is used in the development of policies, administrative arrangements, institutions and 
ideas in another political setting” (Dolowitz and Marsh 2000). Literature suggests a range of factors that facilitate 
or constrain the transfer and implementation of policies, such as transaction costs, the availability of  
technological resources and institutional capacities in the receiving country (Benson and Jordan 2011, 373).  

Two research projects that are supported by SUSTAIN EU ASEAN deal with resource policy issues and the 
potential of policy transfer between the two regions: 

The project ‘Waste prevention as strategic approach for resource efficiency – mutual learnings from experiences 
in Vietnam and Germany’ which is jointly conducted by the Center for Creativity and Sustainability Study and 
Consultancy (VietNam) and the Wuppertal Institute (Germany) aims at creating synergies from waste prevention 
approaches and experiences in Vietnam and Germany and discusses potentials for future joint initiatives.  

A second project on ‘Policy action in the ASEAN on resource efficiency and raw material management through 

                                                             

3 Reduce, reuse, recycle 
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transfer of knowledge and experiences from the European Union’ is jointly carried out by University of Novi Sad 
(Serbia) and UNESCAP. UNESCAP is contributing to the 2015  regional report on Transformation  for  
Sustainable Development  Goals  in  Asia  and  the  Pacific by  preparing a chapter on resource use. Experts 
from UNS inter alia provided a contribution and comments to the chapter from the EU perspective.   
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