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Circular economy strategies for Lao PDR

Foreword

The adoption of the Paris Agreement

in 2015 marks not only an historic
milestone for the global effort to
combat climate change but also sends an
important signal for accelerated climate
action and a dramatic transformation of
economies as we know them.

In the strongest ever collective
spirit, 195 countries came forward with
Nationally Determined Contributions
to outline targets for cutting green-
house gas emissions. These national
contribution targets culminated into the
Paris Agreement which set the highly
ambitious, but vital, global goal to limit
temperature increases to well below 2°C
and transition to a zero-carbon economy
by the end of the century.

Reaching this ambitious goal will,
however, require achieving progressively
deeper cuts in greenhouse gas emissions.
Since these emissions are closely related
to resource use, circular economy strat-
egies can guide us onto a low-carbon
development pathway.

Therefore, Lao PDR developed
a vision of a circular future which
combines economic development with
safeguarding the country’s unique nature
and culture. This requires a systems
approach which looks beyond isolated
challenges or attempts to optimise
individual installations.
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Foreword

The central location of Lao PDR, its
hydropower resources, a solid agricultural
and forestry basis for developing a bio-
based economy, the potential to expand
ecotourism, its modest wages and the
integration into the ASEAN Community
(Association of South East Asian Nations)
are all major opportunities.

The Institute of Renewable Energy
Promotion under the Ministry of Energy
and Mines, UNDP and Shifting Paradigms
developed a study on ‘Circular Economy
Strategies for Lao PDR’ which analyses
the metabolism of Lao PDR to improve
resource efficiency and asset use. For
the study, a step-wise approach has been
adopted which goes from priority setting
based on national development ambitions
and the metabolic profile of the country,
to defining circular economy strategies.
Priority setting and strategy formulation
were guided by an ambition to optimise
resource efficiency and reduce greenhouse
gas emissions, seek cross-sectoral impacts
and ability to inspire circular innovations
across the Laotian economy.

The government of Lao PDR has
embraced this approach to redefine a
development perspective for the country.
It looks forward to continuing its effort to
further decouple economic development,
from the expansion of the national
resource and carbon footprint.

s

Seumkham 'f‘hoummavungsa, PhD.
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Circular economy strategies for Lao PDR Summary

Summary

Lao PDR is strategically located in the heart of Southeast Asia
and a vital organ in the regional economic tissue. It supplies its
own industries and consumers with food and resources, while
also exporting large volumes of crucial supplies to surrounding
countries. The country has an opportunity to leapfrog into a
circular future, where economic activities and resource use are
regenerative by design and safeguard the natural and cultural
beauty which are unique to the country. Analyzing the flows,
conversions and stocks of materials and energy which constitute
the metabolism of Lao PDR, bring the most promising circular
economy strategies to the surface.

The analytical approach looks at Lao PDR as a system and
combines resource efficiency with low-carbon development. These
two development goals go well together, since 67 per cent of global
greenhouse gas emissions are related to materials management.
The opportunities build on circular economy strategies, which
reduce the input of raw materials, improve the use of existing
assets and reduce the output of harmful waste, including green-
house gasses.

For developing countries, this approach represents a unique
opportunity to redefine development and growth, through the lens
of metabolic efficiency. For Lao PDR it is an opportunity to skip
the catching-up phase and leapfrog into a postindustrial society,
where the living organism, rather than the machine from the
industrial age, is the main source of inspiration.
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Development opportunities and challenges

Between 1990 and 2015 the domestic
extraction of resources in Lao PDR
increased from 10 to 71 million tons per
year. Increased extraction and exports of
wood, metal ores and refined copper were
the main drivers of economic growth. This
is a short-term growth strategy supresses
the growth potential of non-extractive
national industries.

The central location of Lao PDR in
between the large economies of southeast
Asia, and on existing and planned
international transport arteries, is a major
opportunity. Other competitive advantages
are its access to hydropower resources,

a solid agricultural and forestry basis for
developing a bio-based economy and its
modest wages. The critical development
challenges for Lao PDR are the heavy
reliance on:

1. temporary resource rents to stimulate
economic growth;

2. raw material exports which prevents the
growth of local industry; and

3. the import of construction materials and
fuels which can also be sourced locally.

Three pivotal circular strategies

Three circular economy strategies have
been selected for their positive impact

on resource efficiency, greenhouse gas
emission reduction potential, cross-sectoral
impact and ability to inspire circular
innovations across the Laotian economy.
Per strategy, artist impressions provide a
preview of a circular future for Lao PDR.

Summary

1. Aregional recycling and remanu-
facturing hub: Lao PDR can position
itself as a recycling and remanufac-
turing hub in which material cycles
are closed. The country can take full
advantage of its location on major
regional transport arteries like the
newly built transit railroads and the

Mekong river. It could function as a
resource hub, through which resources
can be renewed and redistributed.

For example, by importing end-of-life
motorcycles and cores, Lao PDR can
replace the region’s need to import
motorcycle parts, produced from newly
extracted raw materials. Similarly, the
import of synthetic materials can be
substituted with local, bio-based alter-
natives. Additionally, a new technology
to sort fibres from waste textiles opens
an opportunity to replace the import
of new fibres and fabric for the textiles
industry, with end-of-life textiles of
regional origin. Where the stream of
textiles residues is insufficient to meet
national demand, organic fibres like
hemp can close the gap.

2. Piloting circular construction
methods to support tourism: The
use of local, cross laminated timber
and bamboo as the country’s main
construction materials, instead of
imported concrete and steel can reduce
the reliance on foreign raw materials
and support the construction boom in
urban areas and the expansion of infra-
structure. The use of local resources
in the construction of new buildings
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can also preserve a sense of national
identity in urban areas and at resorts.
The national, eco-tourism ambitions of
Lao PDR can benefit from this mate-
rial transition and enable the tourism
industry to be an early adopter of
circular concepts.

3. Algae farming to produce valu-
able bio-based materials and clean
surface water: Electricity in Lao
PDR is predominantly generated by
hydropower for both domestic use and
export. By mobilising the aquaculture
capacity of its hydropower reservoirs,
with the production of algae, the
country can benefit from a growing and
underused national asset. Algae produc-
tion significantly improves the quality
of water, while delivering valuable
proteins, fertilizers or raw materials for
fish oil or even biofuels. These prod-
ucts can be used to substitute imported
meat and synthetic fertilizer, support
fish breeding throughout the country or
substitute imported fossil fuels.

Summary

Three pivotal circular strategies

The systems approach outlined for Lao
PDR steps away from focussing on a single
sector or industry. It defines collaborative
strategies in which sectors cooperate to
achieve the country’s objectives to reduce
greenhouse gas emissions and make more
efficient use of its resources. This way of
thinking opens new avenues for countries
to act on their climate ambitions and Paris
Agreement commitments. It also steps
away from the negative and often punitive
narrative of reducing emissions, to a more
positive and inspiring vision of a circular
future.

This research has the potential to be
replicated and applied to any country with
the political ambition to adopt a circular
economy. Circular strategies can enable
transformational change and maintain the
value of resources and products which are
already available.






Thinking in flows and stocks

Addressing climate change and improving resource efficiency are
a mutually reinforcing combination. Yet, in practice, they are often
separate objectives. Consequently, approaches under the Paris
Agreement to shift our world economy to a 2°C or even 1.5°C path-
way risk overlooking the major mitigation potential of reducing
our resource footprint. Its national focus also risks overlooking the
mitigation impact which domestic action can have on greenhouse
gas emissions in the countries from which carbon intensive mate-
rials and products originate. Emissions embodied in international
trade represent over 30 per cent of the greenhouse gas footprint
of countries.

This requires a systems approach, which looks at all resource
extraction, flows, stocks, conversions, imports and exports.
Looking at a jurisdiction or industrial cluster as a metabolism,
opens development perspectives which cut across sectors and
industries. Circular economy strategies can help make the low-
carbon and resource efficient development perspective concrete.

Lao PDR has the ambition to graduate from its Least Devel-
oped Country status. The predominant trend in developing coun-
tries is that economic growth is paralleled by a gradual decrease
in resource efficiency. Circular economy strategies can curb that
trend and allow the country to grow its infrastructure and building
stock, and meet the needs of its society in a manner which already
moves away from the linear economic model which has character-
ized industrialization. An understanding of the metabolism of
Lao PDR helps identify promising circular economy strategies
which respond to the needs and expectations of society while
reducing the input of raw materials and improve the use of
existing assets and reduce the output of harmful waste,
including greenhouse gasses.
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Combining resource efficiency with
low-carbon development

When envisioning a long-term develop-
ment perspective for a country or region,
resource efficiency and greenhouse gas
mitigation should be addressed in tandem.
To feed our world economy, roughly 84
billion tons of raw materials each year are
extracted. This is 32 kilograms per person
per day. This extraction rate is already
exceeding planetary boundaries, but
population and economic growth might
push this figure to a staggering 186 billion
tons per year by 2050.! Some resources are
already near depletion. In metal extrac-
tion, this is evidenced by declining metal
content of ores,” and causes increasing
volatility of resource prices.

A major share of the resources which
we extract are the fossil fuels which con-
tribute to climate change. Once extracted,
most of these fuels are used to extract,
transport and process materials and
products. In result, 67 per cent of global
greenhouse gas emissions are related to
material management.’ Only the mutually
reinforcing combination of low-carbon
development and resource efficiency, can
shift our world economy to a 2°C or even
1.5°C pathway.

This also makes economic sense.

For some sectors, effective decoupling
of resource use from economic growth
is enough to reach the 2°C benchmark.*
This opens a development perspective
where lower dependency on material
resources and fossil fuels can create

the savings which accelerate economic
development. The economic benefits

of resource efficiency and low-carbon
development exceed the near-term costs

Thinking in flows and stocks

of shifting to a 2°C emissions pathway.?

Still, the focus of climate mitigation
action is on production® and improving
energy efficiency, on promoting
renewable energy, reducing non-CO,
greenhouse gas emissions, improving
land management and reducing deforest-
ation. These are also the predominant
strategies of “Nationally Determined
Contributions”, the emission reduction
pledges and associated policy intentions
which countries submitted to the United
Nations Framework Convention on
Climate Change (UNFCCC) under the
Paris Agreement. While these mitigation
options can do some of the heavy lifting
towards a 1.5°C pathway, common
approaches to identifying climate policies
and investments, risk overlooking the
economically feasible mitigation potential
of reducing our material footprint.

This asks for a novel approach to
development, where resource flows,
stocks, conversions, imports, exports
and energy use are examined as a system,
rather than a set of individual elements.
When looking at a national or subna-
tional economy as a metabolism, circular
economy strategies point at innovative
interventions at system-level.

Box 1: Key definitions

Socioeconomic metabolism: “the set of all anthropo-
genic flows, stocks, and transformations of physical
resources and their respective dynamics assembled
in a systems’ context”.*In the context of this
analysis, the metabolism of Lao PDR constitutes the
flows and stocks of resources and energy.

Socio-metabolic profile: “represent dynamic
equilibriums of society-nature interactions, and are
characterised by typical patterns of material and
energy flows.” In history, the basic profiles are a)
hunters and gatherers, b) agrarian and c) industrial.
Bio-geographical factors and resource endowment
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(climate, soil, access to waterways, mineral
resources) contribute to the formation of sub-types
of regimes with region-specific socio-metabolic
characteristics.”’

Circular Economy: “Looking beyond the current “take,
make and dispose” extractive industrial model, the
circular economy is restorative and regenerative by
design. Relying on system-wide innovation, it aims to
redefine products and services to design waste out,
while minimizing negative impacts. Underpinned by
a transition to renewable energy sources, the circular
model builds economic, natural and social capital.”®

Systems’ approach: "a focus on the development of
an integrated perspective that includes all levels,
rather than on the isolated search for readymade
solutions for sub-problems."®

Nationally Determined Contributions: Submissions
to the United National Framework Convention on
Climate Change (UNFCCC) of mitigation commit-
ments for 2030, or beyond, by countries under the
Paris Agreement.’®

Sustainable Development Goals (SDGs): “a set of
goals to end poverty, protect the planet, and ensure
prosperity for all as part of a new sustainable
development agenda” adopted in 2015. Each goal
has specific targets to be achieved by 2030."

The socio-economic metabolism

The resource and energy efficiency of an
economy is more than the sum of the effi-
ciencies of all its components. Decoupling
economic growth from resource and
energy use, requires understanding how
the individual components operate, but
above all, it requires an understanding
of how individual elements interact and
work together to deliver a diverse set of
services to society. When thinking in
flows and stocks, the isolated search for
readymade solutions for sub-problems is
replaced by a systems’ approach, which
focuses on “the development of an
integrated development perspective that
includes all levels and sectors”.’

Looking at a community as a metabo-
lism is the new paradigm for understand-

Thinking in flows and stocks

ing cities'? and regions." This approach,
whether it is used for building design,
urban planning or national development
planning, requires a large amount of data
at different scales. Data visualization is
an important means to help policymakers
and corporate decision makers to
understand the challenges and opportu-
nities. Some of the first examples of this
approach are from Brussels in 1977.1
More recent work covers Rotterdam,'®
Albania’ and the Dutch province of North
Holland.'

Box 2: Disciplinary parallels between social
metabolism, accounting and biology

A disciplinary parallel can be drawn with accounting,
where transactions or flows of value change balance
sheets or stocks. This way of thinking in flows and
stocks applies just as well to material resources in
society. In fact, the mass extraction and depletion of
resources which is common to linear economies,'”
can be considered a form of “asset stripping”. In
accounting, a company which records short-term
profits by depleting its resources, will show a decline
in the value of its assets. Traditionally, value creation
by a nation state is measured as the Gross Domestic
Products (GDP), where a decline in valuable reserves
and deposits is not accounted for. In recent years,
the World Bank has begun to complement GDP
measurement with reporting on “resource rents”,®
which are temporary revenues from the extraction

of resources.

A metabolism eats, drinks, breathes, uses its
senses and excretes waste. An urban or national
landscape shows similarly vital flows of resources.’
In biology, all organisms, arguably except human
beings, are part of an ecosystem where hazardous
waste does not exist, and chemical conversions take
place at low temperature and pressures. That is very
different from the industrial systems which humanity
employs. Biomimicry ' is the discipline where
biology is a source of inspiration on understanding
how to close material loops and dramatically
improve our material and resource efficiency.

For developing countries, this approach
represents a unique opportunity to view
development and growth through the lens
of metabolic efficiency. It helps govern-
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ments conceptualizing a future vision of
a resource efficient society as the ultimate
objective of national development. They
can avoid the development pathway of
industrialized countries, which accu-
mulated massive stocks of materials to
support a society whose resource use is
mostly linear and can be summarized as
“take-make-dispose”. A circular economy
is the nature-inspired alternative.

Circular economy strategies

Circular economy strategies can decouple
economic growth from resource use,
making material use regenerative, rather
than depletive. It does that by proposing
strategies which reduce the input of
virgin materials, improve the use of
existing assets and reduce the output of
harmful waste. The circular economy
builds on, and combines concepts like
Cradle to Cradle,” the Blue Economy?,
the Performance Economy,* Industrial
Ecology* or Industrial Symbiosis,**

and Biomimicry *.

Not all the materials and products we use
are equally susceptible of having their
circulation extended.!® First, about half of
the materials extracted today cannot be
recovered, or only at high costs, because
they are the fossil fuels that we combust,
the food we consume or the gasses,
aerosols, liquids or solvents which

we disperse.

Second, a large share of the materials
extracted are construction minerals like
sand, gravel and limestone for cement
production that we use for the construc-
tion of buildings and infrastructure.

Thinking in flows and stocks

Large amounts of raw materials are
extracted to build infrastructure in the
developing world. These materials are
locked into physical structures for many
years and are our long-term materials
stocks.* They can only be recovered when
structures are demolished, after which
they are typically down-cycled.

Third, the biggest share of the remaining
materials is used for consumer products
like cars, refrigerators, clothing, cleaning
agents, personal care products, etc. This
is a diverse and complex group of
products that generally have short to
medium lifetimes.

Seven circular economy strategies target
all three material and product categories.
On the road to circularity, no country
starts from scratch. Several examples
illustrate how these circular economy
strategies are applied in Lao PDR.

4. Recovery and Reuse: Recovering
and treating wastes and by-products
for reuse as inputs or cascading for
other uses. Lao PDR uses sawdust and
straw residues from agriculture to
produce mushrooms.*

5. Circular Design: Designing products
and assets with minimized resource use
throughout the lifecycle in mind.

6. Material substitution: Select mate-
rials with a low carbon footprint.
Burapha Wood is an example of a furni-
ture manufacturer which uses sustain-
ably produced wood, also to replace
ceramic floor tiles.”” Stora Enso is also
producing a wood based substitute for
carbon intensive construction materials
by supplying cross laminated timber as



http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1530-9290
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1530-9290
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1530-9290
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1530-9290
http://www.symbiosis.dk/en
http://www.symbiosis.dk/en
http://www.symbiosis.dk/en
http://www.symbiosis.dk/en
http://www.symbiosis.dk/en
https://biomimicry.org/
http://www.undp.org/content/undp/en/home/ourwork/ourstories/new-opportunities-are-sprouting-in-laos.html
http://www.undp.org/content/undp/en/home/ourwork/ourstories/new-opportunities-are-sprouting-in-laos.html
http://www.undp.org/content/undp/en/home/ourwork/ourstories/new-opportunities-are-sprouting-in-laos.html
http://www.buraphawood.com/
http://www.buraphawood.com/
http://www.storaenso.com/
http://www.storaenso.com/

Circular economy strategies for Lao PDR

alternative to enforced concrete.”® Other
examples are the use of insects rather
than meat as a source of protein,” the
substitution of fossil fuels with biodiesel
at commercial scale from oilseeds,
sugarcane and cassava,® the produc-
tion of 2,400 tons of organic fertilizer

in Sayabouly province*! and organic
agriculture which reduces the use of
pesticides and synthetic fertilizers.*

7. Sharing and Service Models:
Offering products as a service through
pay-per-use models and employing
sharing and leasing platforms to
maximize the use of products and
assets. Lao PDR has 261 accommoda-
tions available on Airbnb, an interna-
tional sharing platform for short-
term accommodation.®

8. Product as a service: Dematerialize
by replacing physical products with
online equivalents or services like
Spotify and use the internet of things
to optimize resource use and
maximise value.

9. Lifetime Extension: Extending the
lifetime of products and assets through
a greater focus on maintenance,
upgrade, and repair, as well as reverse
logistics, product takeback, and
remanufacturing.

10.Promote renewable energy: Move
away from the use of fossil fuels. Lao
PDR is expanding its hydropower
potential to avoid the use of fossil fuels
In its power sector.

Circularity as development paradigm
The predominant trend in developing

countries is that economic growth is
paralleled by a gradual decrease in

Thinking in flows and stocks

resource efficiency or circularity. The
traditional culture of repair and re-use

is dismantled as income per capita
increases.** In Asia, the deterioration

of resource efficiency

is aggravated by the relocation of relative-
ly resource intense production stages from
more industrialized economies, including
the EU, to lower-income

Asian countries.*

Box 3: Circular economy examples from developing
countries.

There are many examples of circular economy
initiatives in developing countries which may not
yet carry this name, but which can inspire circular
development in other developing countries. To name
just a few:

Biogas in Lao PDR where manure and human faeces
are used to produce biogas and organic fertilizer and
improve the sanitary conditions of rural households.®

Initiatives to improve the recycling of solar
panels and appliances, to avoid the transition to
solar energy in Africa creating a new waste issue.®’
Pay-as-you-go schemes are looked at as one of the
solutions to retain ownership over the appliances and
facilitate reverse logistics.

The Kumasi industrial cluster or Suame Magazine
in Ghana is an industrial estate with automotive
remanufacturing and repair activities, employing an
estimated 200,000 workers. The cluster is a regional
hub for car remanufacturing. *

Reflow filament aims to leapfrog the devel-
opment of plastics recycling by creating high-value
filament for 3d printers from recycled plastics in India
and Tanzania.*

In September 2016, Corbion opened a new
bio-polymers production facility in Thailand. The
bio-plastics from this plant will be a biodegradable
substitute to plastic root containers used in the
rubber industry. This strengthens Thailand’s ambition
to become a global bioplastics hub. *°

When assessing circular economy
opportunities in developing countries, or
a Least Developed Country like Lao PDR,
the policy options and national context
need to be considered. Most publications
on circular economy stem from countries
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with an industrial socio-metabolic profile.
Only a selection of these best practices
can be transposed to a developing country
context, which is that of a transition from
an agrarian to an industrial profile.

1. Leapfrogging progress. Developing
countries can skip the catching-up
phase and leapfrog to a post-industrial
age where the living organism rather
than the machine is main source of
inspiration. Replacing products with
services and developing modern asset
sharing platforms does not require
going through the same development
stages as OECD countries. For example,
sorting and processing waste plastics
for 3D printing would benefit from low
labour costs.” Another example is the
historic investment in waste-to-energy
schemes like in the Netherlands, which
create a lock-in of the waste sector
into the combustion of valuable waste
resources. The waste sector in Lao PDR
is currently at this crossroads.

2. Involve the base of the pyramid
and consider the informal sector. The
artisan repair, reuse and recycle industry
has mostly been eliminated in the
developed world but is still very much
alive in many developing countries. It
is a vital source of revenue to many, but
often part of informal economic activity
in a country. Circular development calls
for involving and organizing this work-
force, improving their working condi-
tions and safeguarding their role in

Thinking in flows and stocks

with services. This requires innovation
and entrepreneurship and points at an
important role for the emerging private
sector in Lao PDR.*!

. Declining versus increasing

material stocks. Material stocks

in developed countries may decline
because of material efficiency improve-
ments. An example is making vehi-

cles lighter to reduce their energy
consumption during usage. Stocks in
developing countries on the other hand
will continue increasing as they expand
their infrastructure. Converging stocks
will lead to a redistribution of material
stocks between world regions,* where
Lao PDR could be on the receiving end.

. Degree of market saturation.

The sales of new cars in Germany

is very close to the numbers of cars
scrapped. This points at a high level
of market saturation. Some circular
economy business models are good at
managing risks in saturated markets.*
Markets in developing countries are
typically less saturated.

. Low-carbon energy supply. Circular

economy strategies put little emphasis
on renewable energy development.
This terrain is already well-covered

by climate policies. The energy supply
of Lao PDR relies predominantly on
hydropower and biomass. These two
energy sources have a low carbon foot-
print and, when operated and designed
well, can be relatively sustainable.

a circular economy.*

3. Entrepreneurship. Circular economy
concepts ask for pioneering and testing
new product designs, consumer-pro-
ducer relations and replacing products

A best practice for policymakers is to shift
taxes away from what deserves encourage-
ment, to what should be discouraged.

A tax system should make the consumption
or extraction of virgin resources more
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expensive, and labour cheaper.* Such tax
reform is less relevant to the Lao context.
Wages in Lao PDR are amongst the lowest
in the Southeast Asian region. Compared
to its Southeast Asian peers, this makes
resources already relatively expensive,
while labour is available at low cost.

Sustainable development and
climate action

The Sustainable Development Goals guide
the 2030 Agenda for development. The
impact of circular economy strategies
cuts across a range of SDGs. Improving
circularity touches upon several SDGs, like
reducing poverty, improving food security,
water quality, access to clean energy,
economic growth, innovation, responsible
consumption and production, sustainable
communities and climate action.
Enhancing circularity contributes
to mitigating climate change under SDG
13, Climate action and achieving national
commitments under the Paris Agreement.
However, the potential mitigation impact
of circular economy strategies reaches
well beyond national borders. Through
international trade, they can reach the blast
furnaces, refineries, wells, quarries and
mines from which the imported materials
and product originate. Emissions embodied
in international trade represent over 30
per cent of the greenhouse gas footprint of

countries.*” P 14

Box 4: Accounting for embedded emissions under
the Paris Agreement

The carbon accounting framework of the Paris
Agreement is based on inventories of national or
territorial emission sources. This is a practical way to
arrive at an estimate of global emissions, but does
not indicate over which emissions a country has

Thinking in flows and stocks

control*”® ' or bears responsibility (Scope 3
emissions)*® but which occur upstream or downstream
in the value chain of the reporting country. It is these
indirect emissions, or emissions embedded in the
carbon footprint of imported products, that are the key
to bringing our cumulative international commitments
in line with a 2°C or even 1.5°C pathway.'0>?-1

The Paris Agreement should encourage the
development of climate policies which target the emis-
sions embedded in imported materials and products.
This is an opportunity for the negotiations on UNFCCC
guidance, and the modalities and procedures, which
will be drafted under Article 6. This article governs
the international cooperation on mitigation action
and the potential exchange of mitigation outcomes.
Article 6 can be used to develop incentive schemes for
countries to account for foreign emission reductions,
if they are a clear result of national action.

Low-carbon development strategies developed
under the Paris Agreement should also put into
question the mere existence of industries which are
inevitably carbon intensive, rather than devoting effort
to making them more efficient. An example is the
production of steel, cement and paper from virgin
resources, which accounts for a major share of global
emissions. The greenhouse gas mitigation potential in
the production of these materials is limited. Reducing
international demand for these materials is the prime
low-carbon development pathway for these industries.*

Four steps from the socio-metabolic
profile to circularity

The first step is to develop an understand-
ing of the socio-metabolic profile of Lao
PDR, based on its imports and exports,
land use, and anecdotal information

on specific locations (Figure I). This
economy-wide data set supported priority
setting in a workshop with government
representatives. Priorities were identified
based on national development ambitions,
land-use conflicts, cases of loss of material
value or underused assets, and pressing
environmental issues.

By setting priorities at a relatively
early stage, data collection was more
focussed and the timeframe up to the
delivery of the first report was shortened.
When using this approach to, for exam-
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ple, increase the ambition of a Nationally
Determined Contribution, the focus can
be on the mitigation impact. In addition,
if the timeframe is more generous, the
mapping under step 2 could still have

an economy-wide character. National
development priorities will then not guide
data collection but only make the iden-
tification of circular economy strategies
more focussed.

In Step 3 all available data and visuals
were compared with international circular
best practices, to identify circular econo-
my strategies for Lao PDR.

The first three steps have been taken
before the publication of this report.

The approach has been amended since
the workshop with representatives

from government, private sector and
NGOs in Step 3, was postponed until the
implementation phase. Therefore, the
data visualizations and circular economy
strategies proposed in this report are not
the outcome, but rather the starting-point
of a workshop with private and public
sector stakeholders in Lao PDR. The

Thinking in flows and stocks

objective of that workshop should be to
verify or amend the circular economy
strategies proposed in this report. After
that, the implementation roadmaps can
be developed.

Another amendment to the approach
depicted in Figure I has been that the
priorities were not identified as a selection
of sectors, but as a development priorities
which cut across resource flows and
sectors, and geographic regions and
environmental concerns.

Many choices have been made
throughout the study which were
informed by anecdotes, views and
opinions from stakeholders in Lao PDR,
as well as consultations with experts in
the Netherlands. These choices on which
data to use, what topics to examine and
which opportunities to elaborate, have
determined the recommendations. The
loops in Figure 1 are opportunities to
reconsider these choices and explore
other development avenues with the
data already available.




Circular economy strategies for Lao PDR Thinking in flows and stocks

STEP {

The sociometabolic profile

input

- Trade balance of main
resource categories

- Sector profiles

- National development
ambitions, challenges and
opportunities

analysis
Government workshop
on national priorities

STEP 2

Mapping priority sectors,
industries and resources

input
Targeted collection of statis-
tics, and georeferenced data

T STEP 3
Circular economy strategies
analysis
Workshop DOCA input
(Data, Opportunities, - Presentation of data
Challenges and Anecdotes) visualisations
with knowledge partners - International circular
economy best practices
output
- Selected national priority - ‘ STEP 4
sectors, industries or analysis ‘ Implementation
resources Workshop with representa-
- Verified anecdotes on tives from government, out
resource management in private sector and NGOs /nv,t\)/u y o
Lao PDR, opportunities and - workingjgroupsipencirctiar
economy strategy with
challenges i :
- Guidance on data sources [pifELE Enie] [AUIDIIG Sl
representatives
output - Implementation roadmaps
Data visualisations: maps,
— flow charts
—
_—
—
— output ana/ys/s

Circular economy strategies
and implementation road-

Coordinated movement
across all stakeholders

maps
feedback
Reconsider output
priorities CE strategies implemented
feedback
Reassess
data /\ 3
feedback

Refine
circular strategies

A Figure 1: A four-step
approach towards a
circular economy



Development opportunities and
challenges in Lao PDR







Step 1: The socio-metabolic profile

Lao PDR has a large surface area, with a relatively small popula-
tion and a low income per capita. Although domestic demand for
products and services is keeping pace with strong growth in Gross
Domestic Product, most of the demand for resources comes from
neighbouring countries.

Between 1990 and 2015, Gross Domestic Product grew from
US$866 million to US$12.3 billion. This growth was paralleled by
a growth in resource extraction from 10 to 71 million tons per year.
The government has taken bold measures to keep the country on
a sustainable development pathway and it stopped issuing new
mining concessions and banned the exports of raw wood.

Cooperation with neighbouring countries is crucial to reduce
the reliance on resource rents and move away from the large mate-
rial exports which hamper development of non-extractive national
industries. A circular economy will lead to a more resilient society,
less vulnerable to changes in commodity prices or availability and
with a smaller carbon footprint. This is an immediate opportunity
for Lao PDR, but also requires that the country responds ade-
quately to circular economy ambitions in countries with which it
maintains economic ties.

The development priorities of the country are rural development
and diversification, agriculture and food security, eco-tourism,
renewable energy, assembly and industrial development,
reforestation, sustainable mining and protecting the quality of
water resources. For these sectors, the focus will be on reducing
resource rents, reducing raw material exports and developing local
industries and avoiding the import of materials and products which
can be sourced locally with a smaller environmental impact.

In Step 2 the priorities and development challenges guide fur-
ther data collection and mapping, after which they are integrated
into three circular economy strategies in Step 3.




Circular economy strategies for Lao PDR

1.1 Resource-driven growth

Lao PDR is a country with abundant
national resources.” Its fertile soils
support large forestry and agricultural
systems, while covering deposits of gold,
copper, zing, lead, tin, iron, aluminium,
potash, limestone, gypsum and coal.*
The country’s surface area is comparable
to that of the United Kingdom, but has
about ten times fewer inhabitants.*

The metabolic profile of a country
consists of the typical patterns of material
and energy flows and characterizes the
interaction between nature and society.
Lao PDR has an agrarian socio-metabolic
profile with a low population density and
low material and energy use per capita.* It
has a relatively large rural population; 73
per cent of its work force is concentrated
in the agricultural sector.”! This sector
provides 80 per cent of the population
with a source of income, despite a
declining contribution to GDP.>* The
extraction of ores and minerals mostly
serves industries in surrounding coun-
tries, which have a more industrialized
profile. The revenues from these exports
are altering the Laotian economy, and can
accelerate its transition towards a more
industrialized profile.

Between 2004 and 2010 the domestic
extraction of resources, excluding water,
increased from 17 to 49 million tons
per year (Figure 2).” During these years,
increases in the extraction and export
of wood, metal ores and refined copper
were the main drivers behind economic
growth.>* The extraction rates exceed the
country’s ability to replenish reserves; 18
per cent of its Gross Domestic Product
(GDP) is made up of resource rents from

7»p.15

Step 1: The socio-metabolic profile

the extraction of ores and wood.* This

is significantly higher than any of the
surrounding countries '®”?'* and causes
“Dutch disease’- where revenues from
resource extraction strengthen the national
currency, raise the prices of other domestic
products like consumer products, handi-
crafts and tourism, and reduce their ability
to compete on international markets.**

The 8" Five-Year National
Socioeconomic Development Plan
expresses the country’s ambition to
graduate from its current least developed
country status by 2020, and become an
upper middle-income country by 2030.
Graduation from least developed country
status requires that the country increases
its scores on Gross National Income
(GNI), the human assets index (nutrition,
health, education and literacy) and the
economic vulnerability index.** With a
GNI per capita of US$1,740 in 2015,

Lao PDR already meets the graduation
threshold on income, but still falls short
on the human assets and economic
vulnerability indexes.”” Circular economy
strategies can support the country’s
graduation by decreasing its dependence
on extracted and imported resources.
Most of the poverty is concentrated in
rural areas.*>*® Tackling rural poverty

is also where the most potential lies for
improving scores on human assets and
economic vulnerability. This argues

for a focus on rural circular economy
opportunities.

The ambition of Lao PDR is to
combine “sustainability of development
by emphasizing economic development
which should include cultural and social
progress, natural resource preservation
and environment protection, with
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Figure 2: Resource ex-
traction and GDP in
Lao PDR
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widened regional and international inte-
gration”.*'” " The country welcomes the
revenues from the export of raw resources,
and the jobs which mining activities create
in rural areas. Diversifying job opportuni-
ties away from typical subsistence farming
would make the rural economy more
resilient. Such diversification should go
beyond hydropower and mining alone.*
The government confirmed during the
workshop, that it is its ambition to develop
the mineral, forestry and agricultural
resources, and tourism potential. When
sustainably managed, these sectors provide
a sound basis for both short and long term
grOWth.31 »p.17

Box 5: Norwegian Sovereign Wealth Fund

The country's development ambition asks for a
new direction in which economic growth and
development is decoupled from resource extraction.
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Slowing the rate of absorption of resource revenues
can reduce the symptoms of Dutch disease and
financially support this transition. An example is
the Sovereign Wealth Fund in Norway.%2> " This
fund invests Norwegian oil proceeds in companies
abroad, and the government can draw down no
more than the fund’'s expected annual returns.®
Lao PDR is committed to invest revenues from
resource extraction in education, health and basic
infrastructure. This contributes to the graduation
ambition from least developed country status.

The emerging private sector in Lao PDR
is an opportunity for the development and
adoption of circular economy strategies.
The country has been open to private
sector development since 1980. It is hoped
that the private sector will increase the
country’s labour productivity and invest
in its human resources.” The concept of a
circular economy should be the paradigm
which guides that effort.
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1.2 Resource demand from
neighbouring countries

Located on the crossroads of three major
Asian economies: China, Vietnam and
Thailand, Lao PDR is surrounded by large
and demanding markets. It serves these
mostly with the extraction and export

of raw materials, like metal ores and
wood. This causes landscape degradation,
deforestation, biodiversity loss and, due to
the chemicals used in the metal extraction
process, surface water pollution.

In agriculture, contract farming is
another example of natural resource and
asset use, with low added value for the
Laotian economy. In the north, Chinese
investors rent land from farmers and
mobilize Chinese labour and resources
to produce agricultural products for the
Chinese market. The forestry sector on
the border with Vietnam also serves the
Vietnamese market, while employing
Vietnamese labour for the extraction and
export of raw wood.®' This puts the coun-
try on a development path which creates
short-term revenues but compromises
long-term development with declining
ore grades, deforestation, soil erosion and
surface water pollution.

In response, the government of Lao
PDR has taken bold measures to keep the
country on a sustainable development
pathway. In a moratorium from May
2016, it banned the export of logs, timber,
processed wood, roots, branches, and
trees. Production forests must submit
forest management plans and project
developers are no longer allowed to use
timber to co-finance infrastructure devel-
opment. Another example of bold policy
development, is that the government

Step 1: The socio-metabolic profile

stopped issuing new mining concessions,
shifting its attention to forcing compli-
ance of substandard mining operations
with environmental standards.®

However, compared with the
surrounding countries, the adoption of
environmental legislation is slow and
enforcement is weak.* The moratorium
on timber exports is an example of legisla-
tion which faces enforcement challenges.®*
This attracts economic activities where
a competitive advantage can be gained
from running industrial operations below
international environmental standards.
The objective of environmental policy
development could go beyond bringing
these operations within environmental
limits. When building on a vision of a
circular future, it could even help com-
panies become circular. Promoting such
a vision can attract innovative foreign
investors to Lao PDR; investors to whom
sustainability is a moral business principle
extending beyond compliance with
environmental regulations.

Lao PDR must cooperate with its
bordering countries when carving out a
long-term development pathway which
relies less on virgin resources. Several
cooperation frameworks with that
objective are already in place. One of these
is the Mekong River Commission. This
commission focusses on resource use
with the objective “to jointly manage the
shared water resources and the sustainable
development of the Mekong River.”® Lao
PDR joined the Association of Southeast
Asian Nations (ASEAN) * in 1997. This
Association promotes cooperation and
economic integration with all neighbour-
ing states except China. “ASEAN Plus
Three” was founded to further integrate
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asean-3/.

68. De Groene Zaak,
“Circular Economy
Promotion Law”, n.d.

69. L. Leebouapao,

S. Insisienmay and V.
Nolintha “ASEAN-China
Free Trade Area and the
Competitiveness of Local
Industries: A Case Study
of Major Industries in the
Lao People's Democratic
Republic", ADB Working
paper series on Regional

Economic Integration No.

98, July 2012.

70. An example is the cir-

cular textiles initiative

in the Netherlands. 67
per cent of European im-
ports from Lao PDR are
textiles

71. United Nations
Framework Convention
on Climate Change,
“Intended Nationally
Determined Contribution,
Lao PDR", 2015.
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and improve ties with China, Japan and
South Korea.*’

China is important for the develop-
ment ambitions of Lao PDR. The Chinese
government adopted a Circular Economy
Promotion Law in 2009. It set the objec-
tive to improve resource efficiency by 15
per cent by 2016 and used the concept as
a development model.*® For some sectors
in the Laotian economy, cooperation with
China is a precondition for important
steps to circularity. An example is
removing certain trade restrictions.
While some sectors benefit from import
tariffs like wood processing and cement,
motorcycle assembly has fewer concerns
over international price competitiveness.”
On the contrary, this sector would
benefit from low-cost reverse logistics
for remanufacturing.

1.3 International commitments and
economic integration

Circular economy strategies provide
practical implementation options which
respond to a range of development
ambitions of Lao PDR. A circular
economy will lead to a more resilient
society, less vulnerable to changes in
commodity prices or availability and with
a smaller carbon footprint. This is an
immediate opportunity for Lao PDR, but
also requires that the country responds
adequately to circular economy ambitions
in countries with which it maintains
economic ties.

The economy of Laos is strongly
integrated with the surrounding countries
and relies on supply chains which extend
to consumers and producers in other
continents. With the circular economy

Step 1: The socio-metabolic profile

high on the agenda within many OECD
countries, it is important that Lao PDR
understands its position within these
international value chains. This is a
condition for ensuring that industries
which rely on foreign markets, secure
themselves a place at the table where
the circular future of these markets

is designed.”

Lao PDR communicated an ambitious
mitigation action plan before the Paris
climate negotiation round in 2015. It
seeks support with exploring innovative
emission reduction avenues, to comple-
ment its current efforts on expanding
renewable energy, electrifying rural areas,
increasing forest cover and reducing
transport emissions.”’ Circular economy
strategies are estimated to be able to
deliver significant emission reductions in
OECD countries.'”?"> They can do just
the same in Lao PDR. Since the current
emission level per capita in Lao PDR is
already far below OECD levels, mitigation
action in Lao PDR is mostly about main-
taining a low-carbon economy alongside
economic growth, rather than reducing
the country’s current carbon footprint.

The Sustainable Development Goals
(SDGs) guide the 2030 Agenda for devel-
opment. Lao PDR is very committed to
progress on the SDGs and the it is the first
country which defined a country-specific
18® SDG, which is “Lives saved from
Unexploded Ordnance”. The following
SDGs can inform priority setting for
circular development:

+ SDG 1 No poverty: Lao PDR has halved
its national poverty rate over the past
decade, from 46 per cent in 1992 to 23
per cent in 2015.



http://asean.org/asean/external-relations/asean-3/
http://asean.org/asean/external-relations/asean-3/
http://asean.org/asean/external-relations/asean-3/
http://www.govsgocircular.com/cases/circular-economy-promotion-law/
http://www.govsgocircular.com/cases/circular-economy-promotion-law/
http://www.govsgocircular.com/cases/circular-economy-promotion-law/
https://www.adb.org/sites/default/files/publication/29894/wp98-lao-pdr-local-industries.pdf
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http://unfccc.int/focus/indc_portal/items/8766.php
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SGD 2 Zero hunger: 18.5 per cent of
the population in Laos today is still
undernourished.

SDG 6 Clean water and sanitation: 24
per cent of Lao PDR’s population are
without safe water.

SDG 7 Affordable and clean energy: Laos
has a low rate of energy consump-
tion and a relatively low population
density, a good starting point for
sustainable use of energy.

SDG 8 Decent work and economic growth:
70 per cent of employed people in
Laos work in the agriculture or
fishery sector.

SDG 9 Industry, Innovation and
infrastructure: How can Laos trans-
form itself from a subsistence
farming society into an industrialized
country, boosting rural productivity
and resilience?

SDG 11 Sustainable cities and communi-
ties: Migration to urban areas, espe-

Trade balance US$million
I txport (USD)

cially Vientiane, the capital,

is growing quickly, with challenges
including rising inequalities

and sanitation.

« SDG 12 Responsible consumption and
production: 76 per cent of all house-
holds in Laos grow rice. 99 per cent
of agriculture sector workers are in
vulnerable employment.

« SDG 13 Climate Action: Lao PDR was
hit by 21 floods and storms between
1990 and 2015, with the more severe
ones affecting over 500,000 people.”

1.4 Sector profiles

Strategic priorities for sustainable devel-
opment of Lao PRD lie with agriculture
and food security, eco-tourism, renewable
energy, sustainable mining and sustainable
transport. Products like timber, textiles,
minerals and coffee are of strategic
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Figure 3: Import and
export data on major
resource types and
related products

72. UNin Lao PDR,
“SDG Kickoff".


https://uninlaopdr.exposure.co/sdg-kickoff
https://uninlaopdr.exposure.co/sdg-kickoff
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Table 1: Sectors and
industries and the most
relevant materials used
or produced

Circular economy strategies for Lao PDR

Step 1: The socio-metabolic profile

Sector or industry

Main materials

Mining Metals, ores

Manufacturing (vehicles only)

Vehicles and vehicle parts

Forestry

Wood, rubber, paper

Agriculture

Vegetables, meat, coffee, tea, tobacco

Construction

Cement, lime, stone, iron bars

Textiles

Fibres, leather, apparel, headwear, footwear

Power and energy

Electricity, fossil fuels

Waste

All resource categories, no data on cross-border trade of waste

Tourism

All resource categories, notably services

importance for trade development, export
promotion and market liberalization.®” ?!4

An analysis of cross-border resource
flows in Lao PDR, shows eight major
resource categories which are internation-
ally traded (Figure 3). Some of these, like
agricultural products, forestry products
and textiles and fibres, can be directly
linked to a sector or industry. Other
resources are used in more than one
sector or for certain products it is unclear
whether they are related to production
and assembly, or only consumption in
Lao PDR. Following the development
priorities from the Laotian government,
the sector profiles cover eight sectors
or industries with high relevance to the
Laotian economy. These sectors are
listed in Table 1.

The mining industry has been the
driver behind recent export-driven eco-
nomic growth in Lao PDR. Its contribution
to national GDP grew from 0.5 to 10.3 per
cent over the period 2002 to 2011.#>»-2
The government has designated mining as
a priority and a driver for local community
development and poverty alleviation.

The trade balance in metals is
negative in monetary terms (Figure 4).
The value of copper and ores exports
is US$2.3 billion below the value of the
import of vehicles and articles of iron
steel and aluminium.>*” % In reaction,
the government aims to attract process-
ing industries, to be able to export higher
added-value products. The 8th five-year
plan also aims to strengthen the metal
smelting industries, notably iron, lead,
aluminium, zinc, and gold. !> P

The impact of the mining sector on
the natural resource base of the country
is a concern and the government plans to
reduce the discharge of waste, chemicals
and toxic and hazardous substances in
rural areas. Both mining and hydropower
development support the objectives of job
creation, economic diversification in rural
areas and infrastructure development.
The concern is their adverse impact on
forest and water resources.”'” >’

Another challenge facing the mining
sector is to ensure long term income for
local communities. People value jobs
which remain after the mining operation
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has been terminated and fear being

left with a deserted, barren mining
landscape. Another challenge is avoiding
Dutch disease, whereby the revenues
from resource extraction appreciate the
national currency and undermine the
competitive position of other industries.”

The manufacturing industry,
other than textiles which is discussed
separately, is concentrated on vehicles
and electronics. Import and export
statistics in Figure 4 show large imports
of electronic equipment, vehicles and
vehicle parts. Twelve vehicle assembly
lines in Vientiane import motorcycle
components and assemble them for the
national market. Since all components
are imported, the added value to the
Laotian economy is low.

The forestry sector is the largest
source of exports both in volume and
monetary terms (Figure 5). The net
export value of rough and sawn wood

3

600 -400 -200 0 200 400 600 800
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is US$1,9 billion. Mostly to Vietnam
and China. Forestry operations in Lao
PDR range from well-managed and
sustainable plantations to uncontrolled
illegal logging. Deforestation alone
created CO, emissions of 42.7 million
tons of CO e out of a total of 43.8 million
tons of national CO, emissions in 2000.*
The added value of the sector is under-
developed, since the logging operations
attract Vietnamese labour and most
wood processing takes place in Vietnam.
Also, illegal logging remains a concern
and impedes improving circularity in the
forestry sector.

The government aims to reduce
illegal logging with a moratorium on
the export of wood. This is a vital step
towards protecting natural assets and
increasing forest cover. Another gov-
ernment aim is to increase forest cover
by 8.2 million ha, to 70 per cent of the
country’s surface, by 2020.%' 71773
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Figure 4: The trade
balance of metal prod-
ucts and materials

73. Ministry of Energy
and Mines, “Utilizing min-
ing and mineral resourc-
es to foster the sustain-
able development of the
Lao PDR", 2011. UNDP
and UNEP, “Economic,
Social and environmental
impacts of investments
in mining”, Poverty-
Environment Initiative
(PEI) Lao PDR Issues
Brief, 08/2010.

74. 2" National
Communication Lao PDR,
page 33.

75. World Wildlife Fund,
“Lao Government aims to
restore forest cover to 70

percent by 2020".


https://www.icmm.com/website/publications/pdfs/mining-parterships-for-development/1841.pdf
https://www.icmm.com/website/publications/pdfs/mining-parterships-for-development/1841.pdf
https://www.icmm.com/website/publications/pdfs/mining-parterships-for-development/1841.pdf
https://www.icmm.com/website/publications/pdfs/mining-parterships-for-development/1841.pdf
https://www.icmm.com/website/publications/pdfs/mining-parterships-for-development/1841.pdf
http://www.unpei.org/sites/default/files/dmdocuments/PEI%20brief%2008_2010_Mining_english_d.pdf
http://www.unpei.org/sites/default/files/dmdocuments/PEI%20brief%2008_2010_Mining_english_d.pdf
http://www.unpei.org/sites/default/files/dmdocuments/PEI%20brief%2008_2010_Mining_english_d.pdf
http://www.unpei.org/sites/default/files/dmdocuments/PEI%20brief%2008_2010_Mining_english_d.pdf
http://unfccc.int/focus/indc_portal/items/8766.php
http://unfccc.int/focus/indc_portal/items/8766.php
http://unfccc.int/focus/indc_portal/items/8766.php
http://www.wwflaos.org/?286390/Lao-Government-aims-to-restore-forest-cover-to-70-percent-by-2020
http://www.wwflaos.org/?286390/Lao-Government-aims-to-restore-forest-cover-to-70-percent-by-2020
http://www.wwflaos.org/?286390/Lao-Government-aims-to-restore-forest-cover-to-70-percent-by-2020
http://www.wwflaos.org/?286390/Lao-Government-aims-to-restore-forest-cover-to-70-percent-by-2020
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Figure 5: The trade
balance of forestry and
agricultural products
and materials
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Agriculture provides a source
of income to about 80 per cent of the
population and is a potential lever to
alleviate rural poverty. Its development
aligns well with the national objective
of stepping away from resource-driven
growth by tapping into national forestry
and agriculture resources. On the other
hand, the government aims to make rural
areas more resilient “by increasing the
ratio of non-agricultural sectors”.*'” P!
The sector struggles with coordinating

-100 -50 0 50 100 150 200

» 1970

Trade balance US$million

I Export (USD)

production with processing and market
demand. Overproduction in some
regions conflicts with the national
objective to increase yields.”!”?'” The
distribution issue is also evidenced by
the combination of local overproduction
and the food and nutrition insecurity in
some of the south-eastern and northern
regions of the country.>” -2

The construction sector benefitted
from a boom as resource extractive
industries started pushing the national
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GDP upwards; 35 per cent of govern-
ment investments go into the construc-
tion of roads and offices.*'” P

The construction sector is expected
to continue growing. For the Kunming-
Vientiane railway (also referred to as the
Vientiane-Boten Railway Project) alone,
an estimated 3.6 million tons of cement is
needed. This exceeds the national produc-
tion capacity which stood at 1.5 million
tons/year by 2014.7° Expanding cement
production is one of the activities foreseen
in the 8" five-year plan.?'” !

Figure 6 shows the import and
export of construction materials and
minerals. When looking in more detail
into construction materials, Lao PDR
is a net importer. For example, the salt
includes net imports of US$94 million
worth of Portland cement and US$1.7
million worth of bricks. Glass includes
US$149,000 worth of insulating glass and

I Export (USD)

includes US$46 million raw iron bars
which can be used for enforced concrete.

The textiles industry stands out
for its positive trade balance (Figure 7).
In 2015, it exported higher added value
garments while importing fibres, creat-
ing a positive trade balance of US$111
million per year on top of the US$88
million worth of imported fibres.> ” P2
Its 100 to 120 factories are concentrated
in the Vientiane and Savannakhet
regions.”” The textiles industry is
internationally oriented. For example,
67 per cent of the import value of the
EU from Lao PDR is clothing.”*”?% In
acknowledgement of its importance, the
8™ five-year plan mentions the textiles
industry as a priority within specific
industrial zones.*"” P

The power and energy sector
of Lao PDR is dominated by export of
hydropower and import of fossil trans-
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Figure 6: The trade
balance of construction
materials and minerals

76. USGS, “2012 Minerals
Yearbook — Laos" [ad-
vance release], “2013

Minerals Yearbook —
Laos" [advance release].

77. Factsheet Laos - Lina
Stotz - Facts on Laos'
Garment Industry.


https://minerals.usgs.gov
https://minerals.usgs.gov
https://minerals.usgs.gov
https://minerals.usgs.gov
https://minerals.usgs.gov
https://cleanclothes.org/resources/publications/factsheets/laos-factsheet-2-2015.pdf
https://cleanclothes.org/resources/publications/factsheets/laos-factsheet-2-2015.pdf
https://cleanclothes.org/resources/publications/factsheets/laos-factsheet-2-2015.pdf
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Figure 7: The trade
balance of textiles
and fibres

78. World Food
Programme, Food and
nutrition security atlas of
Lao PDR, 2013.

79. Japan International
Cooperation Agency,
Ministry of Public Works
and Transport, (JICA,
MPWT) “The preliminary
works for the technical
cooperation on low-emis-
sion transport system

in Lao PDR (LETS EV)",
2014. JICA, MPWT, “Basic
Data Collection Study

on Low-Emission Public
Transport System in Lao
PDR". 2012.

80. Engineering and
Consulting Firms
Association, Japan,
Japan Development
Institute (JDI) Japan Bio-
Energy Development
Corporation (JBEDC)
Lao Bio-Energy
Corporation (LBEDC)
JDI, “Decentralized
Biofuel Supply Chain
Development Study in
Lao PDR - Application of
Biofuel Supply Chains
for Rural Development
and Lao Energy Security
Measures”, Study Report,
March 2008.
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port fuels. The country installed 6.4 GW
hydropower capacity in parallel with
increasing the household electrification
rate from 16 per cent in 1995 to 92 per
cent in 2016.7® This is only a fraction of
its 26 GW potential. The country has
a lower use of primary energy per unit
of GDP than its neighbours and a low
national power demand.*”?% Thus, Lao
PDR can afford to export over 80 per
cent of its power mostly to Thailand,
creating a revenue of US$533 million
in 2015. To provide electricity to some
remote border areas, Lao PDR purchases
US$170 million worth of power from
neighbouring countries.> > P26

The reservoirs have a major impact
on the flow of resources, ranging from
extending the retention time of the
water, to altering the flow of sediments
and water-borne substances. Further
development of the hydropower poten-

50 100 1560 200

Trade balance US$million

I Export (USD)

tial and electrification of rural areas are
national development priorities.* " ?'”
Lao PDR imports all its transport
fuels (Figure 8) from Thailand and
Vietnam. The value of imported transport
fuels was US$785 million in 2015 and
is expected to reach US$1,430 million
by 2020 and US$2,296 million by 2030.
The country has the ambition to produce
biofuels while some development partners
consider promoting electric vehicles in
parallel.” To satisfy a demand for liquid
fuels, Lao PDR intends to produce bio-
fuels from plastics and used vegetable oil
but also develop the cultivation of energy
crops like oleaginous fruit trees.* > >
Some estimates show that agricultural
engines could run 100 per cent on biofuels
by 2020, and road vehicles could use 20
per cent blended biofuel by 2020.% These
activities would put additional pressure on
scarce land resources, which are already



http://documents.wfp.org/stellent/groups/public/documents/ena/wfp260762.pdf
http://documents.wfp.org/stellent/groups/public/documents/ena/wfp260762.pdf
http://documents.wfp.org/stellent/groups/public/documents/ena/wfp260762.pdf
http://documents.wfp.org/stellent/groups/public/documents/ena/wfp260762.pdf
http://open_jicareport.jica.go.jp/pdf/12182978.pdf
http://open_jicareport.jica.go.jp/pdf/12182978.pdf
http://open_jicareport.jica.go.jp/pdf/12182978.pdf
http://open_jicareport.jica.go.jp/pdf/12182978.pdf
http://open_jicareport.jica.go.jp/pdf/12182978.pdf
http://open_jicareport.jica.go.jp/pdf/12086088_01.pdf
http://open_jicareport.jica.go.jp/pdf/12086088_01.pdf
http://open_jicareport.jica.go.jp/pdf/12086088_01.pdf
http://open_jicareport.jica.go.jp/pdf/12086088_01.pdf
http://open_jicareport.jica.go.jp/pdf/12086088_01.pdf
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Figure 8: The trade
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destined to provide space for the develop-
ment of forestry, agriculture, hydropower,
mining and tourism. The challenge here

is to find development directions which
could respond to the need for biofuel
development without putting further
pressure on available land.

Waste sector. The net imports of
plastics into Lao PDR cost over US$150
million per year (Figure 8).°” 2 On
the other hand, plastics make up 12 per
cent of the waste generated from urban
centres. A similar imbalance is reflected
in the flows of nutrients and fertilizers.
While Lao PDR imports a net US$ 40
million worth of fertilizers, and the same
value of organic chemicals, its municipal
waste consists of 40 per cent food and

Trade balance US$million

I Export (USD)

81. Kongmeng Ly,
Henrik Larsen, Nguyen
Van Duyen, 2073 Lower
Mekong Regional Water

Quality Monitoring Report,
MRC Technical Paper No
51,2015, Mekong River
Commission.

vegetables and 19 per cent wood
and cuttings.

The waste sector in the larger
cities of Lao PDR is targeted by several
development organizations which are
exploring ways to improve waste collec-
tion, generate fuels from plastic waste
and improve composting. Apart from
municipal solid waste, the food processing
and mining industry have an important
role in protecting surface water quality.
The water quality of the Mekong river is a
clear indicator for the success of national
water discharge policies and international
treaties on river water quality. The
Mekong river shows an increase in the
concentration of phosphorous® and
organic matter, resulting in a decline in


http://www.mrcmekong.org/assets/Publications/technical/tech-No51-2013-LMR-water-quality.pdf
http://www.mrcmekong.org/assets/Publications/technical/tech-No51-2013-LMR-water-quality.pdf
http://www.mrcmekong.org/assets/Publications/technical/tech-No51-2013-LMR-water-quality.pdf
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http://www.mrcmekong.org/assets/Publications/technical/tech-No51-2013-LMR-water-quality.pdf
http://www.mrcmekong.org/assets/Publications/technical/tech-No51-2013-LMR-water-quality.pdf
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Table 2: Waste composi-
tion in the larger cities
Vientiane, Luangprabang,
Savannakhet, Champasak

82. World Bank, Lao PDR
Environment Monitor 2014.

83. UNEP, Towards

a Green Economy,
Pathways to Sustainable
Development, “Tourism,
investing in energy and
resource efficiency”, 2011.
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Waste composition Weighted average (%)
Food, vegetables 40

Wood, grass, trees, leaf 19

Paper 6

Plastic 12

Glass 5

Metal 2

Textile 2

Other 14

the dissolved oxygen which supports
aquatic life.*”

Tourism represents 5 per cent
of the world GDP. It contributes to
around 5 per cent of global greenhouse
gas emissions while offering about 6-7
per cent of global employment. In Lao
PDR, the sector is designated as one of
the main levers to lift the country out of
its least developed country status. The
tendency towards farther travel over
shorter time periods, increases transport
emissions from tourism. Improving
energy and resource efficiency is
expected to reinforce local hiring and
sourcing, and might help preserve local
cultures. Tourism is also a sector where
a relatively high share of the income and
revenues accrue to poor households. it
can thereby contribute to progress on
the human assets and economic vulner-
ability indexes, and help the country

graduate from its least developed
country status.*’

Tourism is a national priority and
the 8th five-year plan sets a target of six
million tourists by 2020, and seeks to
encourage a longer average stay of more
than ten days per head. The sector is set
to generate a minimum annual revenue of
US$ 953 million, compared with US$406
million in 2011, making it amongst the
largest export sectors. The “promotion
and development of eco-and cultural tour-
ism through implementing community
based tourism projects” is one of the stated
objectives for this sector, along with
the promotion of “eco-tourism facilities
in forests and biodiversity-rich areas”.
This resonates well with the objective
to divert “more labour from rural agricul-
ture to work in the industrial and

service sectors”.3! > P17
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Step 2: Mapping priority sectors,
industries and resources

Resource flows have a spatial component which tells where
development opportunities and challenges lie, or where ambitions
overlap. With respect to the development priorities, four maps
show where raw material extraction, agriculture and energy
production have an impact on the landscape, creating both
opportunities or challenges. Since tourism is a sector where the
government expects a lot of growth, a map with tourism potential
and challenges has been added to identify development hotspots.

A lot of the development ambitions of Lao PDR require land,
whether it is expansion of the mining sector, increasing agricul-
tural produce, reforestation, the production of biofuels or the
expansion of infrastructure. In addition, they show several oppor-
tunities to position Lao PDR as a hub in the flow of resources in
Southeast Asia. If it takes advantage of these opportunities, the
country can make best use of current and future cargo infrastruc-
ture, while substituting some of the import of high-value products
and materials, with domestically produced alternatives.
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2.1 Selected maps

The development priorities for Lao
PDR are rural development and eco-
nomic diversification, tourism, mining,
hydropower, reforestation, assembly and
industrial development, and clean water.
The spatial aspect of these priorities is
explored in a series of maps which show
opportunities and threats for the parallel
development of national ambitions.

The first map depicts the resource
flows. Most raw materials extracted and
produced in Lao PDR are exported.

This resource analysis map connects
the centres of production and processing
of wood, food, minerals and metals,
with product destinations in Lao PDR
and abroad. It looks for opportunities to
close the loop, and investment opportu-
nities to make the linear outflow of raw
materials circular.

The agriculture analysis map
explores the imminent land-use conflict
which is embedded in the combination of
development ambitions which Lao PDR
has. It looks for alternative production
sites for organic matter which can fuel
a bio-based economy.

The third map looks at Lao PDR’s
ambition to become the battery of
Southeast Asia. Expanding hydropower
has a major landscape impact, while also

altering the flow of rivers and sediments.

Step 2: Mapping priority sectors, 36
industries and resources

The energy analysis map, therefore
shows hydropower development
together with water flows and power
infrastructure, looking for ways in which
the expanding hydropower reservoirs
can support circular development in
other sectors.

Tourism is an interesting devel-
opment priority, since advances in the
circularity of the tourism sector can spill
over to other sectors. Its international
exposure can make tourism a frontrunner
in the adoption of circular concepts. The
tourism analysis map, therefore, has a
sectoral focus and looks at the locations
of interest for tourism, the main points of
entry, accommodation, spatial opportuni-
ties for tourism development, while also
depicting the developments which pose
a threat for tourism, or where tourism
poses a threat to vulnerable landscapes
and nature.

The choices made here and the infor-
mation which has been selected for each
map represent a certain angle of looking
at resource use in Lao PDR. Many others
remain unexplored but deserve attention
as well. The data which has been collected
can support additional analysis tailored to
a specific industry, resource type, supply
chain, national development ambition,
specific city, province or industrial area,
or even a specific opportunity.
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» Figure 9:
Resources analysis
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2.2 Resources analysis

Mapping resource flows in Lao PDR
confirms that there is a net outflow of
resources. In monetary terms, the flow

of metals, mostly copper and gold to
Thailand and China, is large. In terms

of volume however, the export of raw
timber is the largest cross-border resource
flow. While exports are mostly of raw
materials, imports are rather higher-added
value or refined products like electronic
equipment, vehicles, petrol and cement.

Step 2: Mapping priority sectors,
industries and resources

This raises the question whether some

of the imports can be substituted with
national products. When building an
industry in Lao PDR which uses domestic
resources and processes these for the
domestic market, it might in future

also be feasible to replace the export

of raw material with higher added

value products.
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» Figure 10:
Agriculture analysis

Circular economy strategies for Lao PDR

2.3 Agriculture analysis

Food production in Lao PRD is concen-
trated in the south and in the area around
Vientiane. The presence of Unexploded
Ordnance (UXO) impedes access to
agricultural lands in the west and south-
west of the country, aggravating land
scarcity. This is a challenge for the biofuel
ambitions of the Laotian government.

By 2014, Lao PDR had 33,000 ha of oil
seed plantations but significantly larger
areas are needed for biofuels to be able

to substitute a significant share of the
national fossil fuel imports.

Step 2: Mapping priority sectors,
industries and resources

The food processing industries are a
major source of organic residue. Four
large sources of biomass in Lao PDR are
sawdust, rice husks, corncob and bagasse.
These four alone represented 1.3 million
tons in 2007.%*” P! The energy potential
of these resources needs to be balanced
against using biomass as a material
resource. Since Lao PDR produces a vast
amount of electricity, while importing
plastics and construction materials, the
latter might be the preferred option.
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84. ASEAN Centre
for Energy.

» Figure 11:
Energy analysis

Circular economy strategies for Lao PDR

2.4 Energy analysis

The Laotian power grid is interconnected
with surrounding countries. The country
exports power mainly to Thailand and

is negotiating offtake contracts with
Malaysia and Singapore. It is also a transit
country for power from China destined
for Thailand. In addition, in border
regions, neighbouring countries some-
times supply power to remote areas which
are not yet connected to the Laotian grid.

Step 2: Mapping priority sectors,
industries and resources

ASEAN has a Power Grid Consultative
Committee which aims to connect power
supply and demand in the Southeast Asia
region. New connections are planned
between Lao PDR and Thailand, Vietnam
and Cambodia, while other power lines
also connect Brunei and the Philippines to
the mainland grid. These plans strengthen
the ambition of Lao PDR to be the battery
of Southeast Asia.®
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» Figure 12:
Tourism analysis

Circular economy strategies for Lao PDR

2.5 Tourism analysis

Lao PDR receives 4.2 million tourists
per year, of which 2.0 million come from
Thailand, 1.0 million from Vietnam, 0.5
million from China and 0.3 million from
Europe and North America. Most of the
tourist highlights are in the southern and
central parts of the country, and often

Step 2: Mapping priority sectors,
industries and resources

within or close to natural parks. This
requires a tourism concept which pre-
serves the natural qualities of the land-
scape and its vegetation and wildlife and
can also help diversity rural economies
and help lift people out of poverty.
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Step 3: Circular economy strategies

Existing industries in Lao PDR can make better use of recycled or
bio-based materials. When positioning the country as a hub for
secondary resources, and developing reverse logistics for national
products, national industries can grow without increasing imports
of half-fabricates or raw materials. Examples are the recovery

of end-of-life motorcycles or vehicle parts in the motorcycle
manufacturing industries in Vientiane, and the use of recycled and
sorted fibres in the textiles industries in the Savannakhet region.
Finally, technological advancements in the use of bacteria to
extract valuable metals represents an opportunity for the safe and
efficient recovery of metals from e-waste.

The second strategy aims at substituting the import of
carbon-intensive construction materials like steel and concrete
with domestically produced cross laminated timber and bamboo.
International experience is being gained through erecting multiple
storey buildings with these two materials. Circular procurement
by the government and using circular construction materials
in the tourism sector can make this opportunity part of broader
ambitions for sustainable building standards and eco-tourism.

The third strategy focusses on overcoming the overlap in
land-use ambitions. The hydropower reservoirs represent a large
underused asset with potential for tourism and fishing. It can also
help substitute imports with the production of protein, fertiliser
and even biofuels by farming algae. Algae also help improve
water quality.
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3.1 Circular manufacturing, textiles and
waste management: cores, recycled fibres
and bacteria

Circular economy strategy

Position and develop Lao PDR as a resource hub for
recycling and remanufacturing.

Technologies

e Extend the lifetime of motorcycles by recovering
and remanufacturing end-of-life motorcycles and
motorcycle components.

¢ Use new technologies to process and sort
end-of-life textiles and use these to substituted
imported virgin fibres. If needed, complement
the available fibre residues with organic fibres.

Step 3: Circular economy strategies

* Consider the use of bioleaching to extract metals
from electronic waste or e-waste.

e Useidle inbound cargo transport capacity for
reverse logistics of end-of-life products and
materials.ambition.

Lao PDR exports large volumes of metal
ores, forestry and agricultural products.
This net outflow of materials implies
that there is idle transport capacity in
the reverse direction. This reverse cargo
capacity is available at low cost and can
be used for reverse logistics of end-of-
life products to stimulate the growth of
the Laotian recycling and remanufactur-
ing industries.

43

A Figure 14: Tailor-made
motorcycles with use
of cores
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The country is in the heart of
Southeast Asia. This enables it to connect
supply and demand between the larger
economies of Thailand, Vietnam, China
and possibly Malaysia and Singapore. The
construction of a railway line between
Kunming, a city with 6.6 million inhabit-
ants in south China, and Vientiane,* the
capital of Lao PDR, will place Lao PDR on
a major transport artery between China
and other countries on mainland and
maritime Southeast Asia (Figure 13).

The railway is another opportunity
for Lao PDR to develop remanufacturing,
recycling, assembly or packaging
industries which can add value to the raw
materials and products which this new
railway is expected to transport. This
strategy can help to prevent Lao PDR
from becoming only a transit country,
with cargo flows creating little added
value. In this case, the low labour costs
in Lao PDR are a competitive advantage
since remanufacturing and recycling
activities are often labour-intensive.

The motorcycle industry has
potential for remanufacturing. The twelve
motorcycle assembly lines, concentrated
in the Vientiane region, produce for
domestic and foreign markets. Their
added value to the Laotian economy is
limited since they rely on imported parts
and components. This can change by
developing remanufacturing industries in
Lao PDR and using idle transport capacity
for the reverse logistics.®® At the national
scale this requires organizing the recovery
and remanufacturing of end-of-life
motorcycles and parts (also referred to
as cores) from Lao PDR. The expansion
of the Laotian railway network connects

Step 3: Circular economy strategies

motorcycle assembly in Vientiane with
markets in China. This can also support
recovery of end-of-life motorcycles, or
their components, to undergo remanufac-
turing and re-enter the market.

Figure 14 shows what remanufactur-
ing of historic, classical motorbikes could
mean for both assembly and local retail
businesses. An ecosystem of suppliers,
refurbishment industries, catalogue opera-
tors and store housing could position Lao
PDR as regional hub for cores. A collector
from China can find the unique missing
component for their precious classic
motorcycle; repair industries in Southeast
Asia can find remanufactured vehicle
parts which last forever; and this is where
a diversity of “typical Lao motorbikes”
can find their way into the local markets
and tourism.

Motorcycle remanufacturing becomes
a vibrant industry, creating new jobs and
economic activity on the streets. Tourism
companies organizing trails and renting
out motorbikes and bicycles quickly catch
up on the trend, happy that Lao PDR has
found a way to really distinguish itself in
the tourism market of Southeast Asia.

On the back of developing reman-
ufacturing industries, the conversion of
motorcycles to electric can help make
urban transport cleaner. Developing its
ambition as the battery of Southeast Asia,
Lao PDR can lead the labour-intensive
conversion of vehicles to electricity,
taking away combustion engines as a
prime source of air pollution in cities in
Lao PDR and surrounding countries.”

The textiles industry can substitute
its use of virgin fibres and fabric with
recycled textiles. The Laotian textiles
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industry mostly serves European fashion
markets*”??¢ which are looking for a
“closed loop textiles industry” where no
material is lost. Innovations like Fibresort®
will enable sorting of the different fibre
types used in clothes.*” That will have
implications for the Laotian textiles
industry. By adopting similar technologies
in Lao PDR, the Laotian textiles industry
can substitute the import of virgin
fibres, with a value of US$87.5 million in
2015,%>P17:% yith the import of low-cost
end-of-life clothes. This will complement
the over 2,000 tons of textiles waste which
was estimated to be available within its
four larger cities as early as 1998.”" Current
figures probably far exceed that value.
When adopted in Lao PDR, the
Fibresort technology could position the
textiles industry as a recycling hub for
the Southeast Asia region. Imported,
low-value end-of-life clothes can then be
sorted, upgraded and supply the Laotian,

» Figure 13:
Remanufacturing and
recycling opportunities
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Cambodian and Thai textiles industries
with raw materials.

Vientiane is attracting e-waste
processing and recycling companies,
which is an industry that does not yet
appear in the official statistics. These
companies are attracted by shortcomings
in the regulation in Lao PDR on e-waste
processing and sometimes operate
outside the law. Since e-waste contains
a variety of toxic substances, this is both
an environmental and health risk. If Lao
PDR has a competitive advantage for the
processing of e-waste it makes sense to
formalize this sector ** and support its
development while improving labour
conditions, extraction techniques and
resource management.

Proper recycling of e-waste requires
design for disassembly and recycling,
and safe methods to recover and recycle
materials. The extraction of metals present
in e-waste has technical parallels with the
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extraction of metals from ores during the
mining process. Bioleaching is a technol-
ogy with benefits for both mining and
e-waste processing.” It is an extraction
method which makes use of bacteria rather
than hazardous chemicals, like arsenic or
cyanide, for the extraction of copper, zinc,
lead, nickel, gold and silver from ores or
e-waste. It is an opportunity to reduce

the environmental impact of the e-waste
processing industries but also reduce the
risk of severe water and soil by mining
industries. For the government, the ability
of mining and waste processing industries
to adopt processing technologies which
guarantee a clean material recovery
process,’ should be a precondition for
issuing a licence to operate.

3.2 Circular construction materials
from forests: circular resorts to advance
ecotourism

Circular economy strategy

Substitute imported construction materials with
cross laminate timber and bamboo

Sectors
Construction, forestry, tourism
Rationale

e Use cross laminated timber and bamboo to
replace imported concrete and steel as the
prime construction materials which support
the construction boom in urban areas and
expansion of tourist infrastructure.

¢ The use of domestic resources, can preserve
a sense of national identity in the architecture
used in urban areas and touristic resorts.

e Pilot new building methods in the tourism sector
and further elevate the circularity of the tourism
sector, in line with the national ecotourism

There are four main circular strategies
in the construction sector: material

Step 3: Circular economy strategies

substitution, material cycling; modular
building; and asset sharing. Vientiane is
experiencing a construction boom and
these strategies should take a central
position in supporting further growth,
while using domestic rather than

imported resources, maintaining a degree

of flexibility in the function of buildings
and safeguarding a national architectural
character. A very promising strategy is
material substitution. In Lao PDR,

the use of bamboo and wood are very
good candidates.

The possibilities for the use of
bamboo and wood as construction
materials are expanding. Stora Enso”
is a Finnish company which sources
sustainable wood from plantations in
Lao PDR. The company produces cross
laminated timber which is used for
several-storey buildings and complex
structures and arguably, offers higher
comfort and better aesthetics than
high-carbon alternatives like enforced
concrete would. °*?” The same is true
for bamboo.”

Selecting circular construction
materials, choosing an architecture
which allows for the building to serve
different purposes and modular design,
can become the basis for country-wide
building standards. These standards
could require considering landscape

features in building design, and prioritize

the use of nationally available building
materials. They would acknowledge
and expand on traditional construction
methods while still allowing for a mod-
ern architecture.

Circular procurement by the gov-
ernment of Lao PDR could stimulate the
development of a circular construction
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Figure 16: Diagram of
circular resort design and
operation

99. The Global
Sustainable Tourism
Council.
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sector in the national and provincial
capitals; 35 per cent of government
investments go into the construction
of roads and offices.’! » P

The tourism sector could be another

early adopter of new building materials, as

an important part of a broader ambition
to enhance the sustainability of eco-tour-
ism. The sector has a direct incentive to
build and operate resorts while avoiding
or minimizing their impact on natural
surroundings, resources and even culture.
Furthermore, high-end and high-value
tourism is attracted by high standards

of sustainability.

Sustainable tourism is expected to
grow six times faster than the sector-wide
growth rate.*’” P Certification by the
Global Sustainable Tourism Council
(GSTC) allows companies and pro-
grammes to obtain recognition for their
greening efforts.”” Considering its impact
on the environment and the attraction
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of pristine nature, the ambition of the
tourism industry should strive to become
completely circular.

Circular resort design requires that
the resource flows and stocks guide its
architecture and aims at full site restoration
when the resort has reached the end of its
lifetime or has become obsolete for other
reasons (Figure 16). Local construction
methods allow for small-scale approaches
which are common to ecotourism in Lao
PDR. Such accommodation is relatively
easy to integrate into the landscape. It
becomes challenging when looking at the
larger resorts which are planned in the
Special Economic Zones. However, the
use of construction materials like wood
and bamboo can help preserve a national
character and distinguish tourism in Lao
PDR from large-scale resort development
in surrounding countries.

During resort operation, circu-
larity may imply stepping away from
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bureaucratic environmental management
systems, towards allowing a resort and
its staff to be guided by a unique vision
of circularity, which would also inspire
its guests (Figure 17). This could include
sourcing food locally and recycling
nutrients back to the land from which
the food products originate. This could
build on the vision of Lao PDR for the
crop sector,'” expertise from existing
programmes to promote organic farming
in Lao PDR,'" or experience from entre-
preneurs which already connect organic
agriculture with tourism.'*

Operation of the resort can also
be inspired by the way in which local
communities produce food, use water
and recycle food waste. Where they are
circular in essence, studying, documenting
and applying these approaches in the
resort will provide experience with
application at a larger commerecial scale.
This may allow for replication in other
communities, which have already lost
their traditional, nature-based approach
to food production, house construction,
water use, waste avoidance and nutrient
management.

A Figure 17: Impression
of a circular resort
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Figure 18: Diagram of al-
gae production in hydro-
power reservoirs

103. International
Hydropower Association,
“Hydropower Status
Report 2016"
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When envisioning a resort in a rural
area in Lao PDR, local communities
should be the main source of labour, and
their lifestyle a source of inspiration.
Rural communities in pristine areas of
Lao PDR have long relied on locally avail-
able resources to sustain their community
and provide the construction materials,
food and clothing which they need. Not
all practices are sustainable, however. For
example, swidden agriculture is common
practice in rural areas of Lao PDR and is
one of the drivers of deforestation.

When selecting those practices
which preserve or even enhance the local
resource base, a resort could be designed
as an ecological community or eco-village,
whereby nearby producers can supply the
food and resources.

3.3 Circular agriculture and hydropower:
algae farming to clean water in reservoirs

Lao PDR has an installed capacity of
6,441 MW of hydropower,'” including
16 stations with a reservoir. The largest
reservoir belongs to the 39m high Nakai
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dam and covers 450 km?. The reservoirs
represent a large underused asset and host
only some tourism and fishing activities.

The ambition of Lao PDR to restore
is forest cover to reach 70 per cent of the
landmass, while also aiming to expand its
agricultural production, produce biofuels,
expand mining and hydropower activities.
This makes land increasingly scarce and
points at the hydropower reservoirs as
a large, underused asset.

Mobilizing this underused potential
should consider the water quality in Lao
PRD, which is threatened by discharges
from agriculture and mining. Water qual-
ity measurements in the Mekong river
show an increase in the concentration of
phosphorous *® and mines are reported
to pollute water resources with metals
and chemicals. In 2013, water quality
monitoring in the Mekong river reported
an alarming increase in organic matter,
resulting in a decline in the dissolved
oxygen which supports aquatic life.*

The relatively high temperature of
the water in the reservoirs, as well as
the nutrients from upstream agricultural
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areas make the reservoirs a fertile location
to produce algae. Algae can be used as
bio-fertilizer,'” and in the long-term
potentially also as source of protein,'®
raw material for biofuel or bio-kerosene
production'® or the extraction of fish oil
if that technology also becomes available
for freshwater.'”

On the other hand, taking the
hydropower reservoirs into production
also creates an additional requirement
to protect the surface water quality.
Mining activities are a potential source
of pollution with heavy metals and
extraction agents like cyanide and arsenic.
Bioleaching is a way to extract metals
from ores with the use of bacteria. This
avoids the use of dangerous chemical
substances, and can seriously reduce the
risk which mines pose to water quality.'

Deteriorating water quality is a risk
to drinking water quality, agriculture,
tourism development and vegetation and
wildlife. Algae production in reservoirs

» Figure 19:
Algae farming
opportunities
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can further improve water quality.
Studies with industrial wastewater show
that freshwater algae can remove certain
pollutants from water, by:

1. reducing electric conductivity by
removing metal ions from industrial
discharges;

2. removing dissolved organic matter and
reduce the related chemical oxygen
demand;

3. removing dissolved solids; and

4. reducing eutrophication by removing
nitrate and phosphorous.!%” P-4

These are all a concern for the water qual-
ity of the Mekong River.” Safeguarding
water quality also makes reservoirs

more attractive to tourism (Figure 20).
One method of producing algae, one of
the fastest growing plants on Earth, is
with photobioreactors.'”?¢* These are
floating flexible tubes, where algae use
energy from the sun, carbon dioxide and

56

104. O. Uysal, F. O. Uysal
and K. Ekinci, “Evaluation
of Microalgae as Microbial
Fertilizer", European
Journal of Sustainable
Development, Vol. 4, No. 2,
77-82, 2015.

105. E. W. Becker, “Micro-
algae as a source of pro-
tein", Biotechnology
Advances, Volume 25,
Issue 2, pp 207-210, 2007,

106. Wageningen
University, “Sustainable
aviation fuels from algae”.
Wageningen University,
“Bonaire to have its

own AlgaePARC", 20
January 2017. See also H.
Hulsman and others, 2011,
Algae as a source of fuel
for the Dutch aviation sec-
tor - A feasibility study.

107. DSM, "DSM and
Evonik establish joint ven-
ture for omega-3 fatty ac-
ids from natural marine al-
gae for animal nutrition”, 8
March 2017

108. C.N. Mulligan and
M. Kamali, Bioleaching
of copper and other met-
als from low-grade ox-
idized mining ores

by Aspergillus niger,
Chemical Technology and
Biotechnology, 2003.W.
H. Dresher, “Producing
Copper Nature's Way:
Bioleaching, Copper
Applications in Mining &
Extraction”, Innovations,
May 2004,

Food processing industries
Coffee and tea

. Qil
Sugars
. Tobacco
Industries
Cement, gypsum, concrete, lime
Textiles
. Vehicles
. Plastics and(bio-based materials)
Cassava suitability index
O Moderate
O Low
D High
population concentrations
>100
1 -
5000 3500 Land-use
< agricultural lands
30 < 2

= Forestry



http://www.ecsdev.org/
http://www.ecsdev.org/
http://www.ecsdev.org/
http://www.ecsdev.org/
http://www.ecsdev.org/
http://www.ecsdev.org/
http://www.ecsdev.org/
http://www.sciencedirect.com/science/article/pii/S073497500600139X
http://www.sciencedirect.com/science/article/pii/S073497500600139X
http://www.sciencedirect.com/science/article/pii/S073497500600139X
http://www.sciencedirect.com/science/article/pii/S073497500600139X
http://www.sciencedirect.com/science/article/pii/S073497500600139X
https://www.wur.nl/en/project/Sustainable-aviation-fuels-from-algae.htm
https://www.wur.nl/en/project/Sustainable-aviation-fuels-from-algae.htm
http://www.wur.nl/en/newsarticle/Bonaire-to-have-its-own-AlgaePARC-1.htm
http://www.wur.nl/en/newsarticle/Bonaire-to-have-its-own-AlgaePARC-1.htm
https://www.dsm.com/corporate/media/informationcenter-news/2017/03/2017-03-08-dsm-and-evonik-establish-joint-venture-for-omega-3-fatty-acids-from-natural-marine-algae-for-animal-nutrition.html
https://www.dsm.com/corporate/media/informationcenter-news/2017/03/2017-03-08-dsm-and-evonik-establish-joint-venture-for-omega-3-fatty-acids-from-natural-marine-algae-for-animal-nutrition.html
https://www.dsm.com/corporate/media/informationcenter-news/2017/03/2017-03-08-dsm-and-evonik-establish-joint-venture-for-omega-3-fatty-acids-from-natural-marine-algae-for-animal-nutrition.html
https://www.dsm.com/corporate/media/informationcenter-news/2017/03/2017-03-08-dsm-and-evonik-establish-joint-venture-for-omega-3-fatty-acids-from-natural-marine-algae-for-animal-nutrition.html
https://www.dsm.com/corporate/media/informationcenter-news/2017/03/2017-03-08-dsm-and-evonik-establish-joint-venture-for-omega-3-fatty-acids-from-natural-marine-algae-for-animal-nutrition.html
https://www.dsm.com/corporate/media/informationcenter-news/2017/03/2017-03-08-dsm-and-evonik-establish-joint-venture-for-omega-3-fatty-acids-from-natural-marine-algae-for-animal-nutrition.html
http://onlinelibrary.wiley.com/doi/10.1002/jctb.830/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jctb.830/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jctb.830/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jctb.830/abstract
http://onlinelibrary.wiley.com/doi/10.1002/jctb.830/abstract
https://www.copper.org/publications/newsletters/innovations/2004/05/producing_copper_natures_way_bioleaching.html
https://www.copper.org/publications/newsletters/innovations/2004/05/producing_copper_natures_way_bioleaching.html
https://www.copper.org/publications/newsletters/innovations/2004/05/producing_copper_natures_way_bioleaching.html

57

Circular economy strategies for Lao PDR

Step 3: Circular economy strategies




Circular economy strategies for Lao PDR

nutrients from the water to produce
biomass. These structures can separate the
different activities in the reservoir, like
algae production, tourism, fishing or fish
farming. The floating systems can also be
made accessible for pedestrians, to form
paths that connect shores of the lake, and
turn the lake into a unique public space.
The paths attract not only tourists, but
also become a floating market place for
local merchants and craftsmen to sell
their products.

Step 3: Circular economy strategies

In the short term, algae from the
reservoirs can replace fertilizers. Lao
PDR is a net importer of fertilizers worth
US$40 million in 2015. In the long run,
technological advancements can make
the production of biofuels from algae
commercially viable. These biofuels could
replace the net value of US$1.04 billion
fossil fuels which Lao PDR is importing
every year.>>” P2

More likely however is that the
country will switch its car fleet to electric
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A Figure 20: Impression
of algae farming in com-
bination with tourism
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vehicles, making optimal use of the
existing hydropower capacity. In that case,
biofuels can replace kerosene. This would
enable Lao PDR to address one of the
main environmental issues from tourism:
the increasing greenhouse gas emissions
from airlines. This would be a unique
feature of ecotourism in Lao PDR, distin-
guishing it from its peers in the region.
The existing agricultural metabolic
profile of the country can be a basis for the
development of a bio-based economy
with a more industrial character. Replacing
synthetic materials with biotic or even
biodegradable materials, is a development
strategy in several industrialised countries.
Lao PDR has maintained its agricultural
profile and uses relatively little synthetic
or inorganic materials. The agricultural
and forestry foundation of its economy
are a solid basis for developing a bio-based
economy. Concrete examples are:

1. Using waste streams from cassava
starch production as raw material
for biodegradable plastics. The use of
biodegradable plastics would also solve
environmental problems associated
with the disposal of synthetic plastics
in areas without proper waste collec-
tion and disposal.'"!

2. Using organic fibres like hemp,
in the textiles or motorcycle
assembly industry.'"?

3. Positioning Lao PDR within the
bio-based industrial ambitions in
neighbouring countries, like the
production of bioplastics in Thailand,
based on tapioca production and starch
chemistry.'"?
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3.4 Overview of technologies and bene-
fits per sector

The three circular economy strategies
proposed involve a range of priority
sectors. The strength of a systems’
approach is that it reveals opportunities
across, rather than within, sectors.

Table 3 summarizes by sector, the different
solutions proposed and the main benefits.

3.5 Contribution to achieving SDGs

The three circular economy strategies
will not only contribute to the articulated
development ambitions of Lao PDR, but
they will also assist with achieving the
Sustainable Development Goals. Table 4
provides an overview.

3.6 International cooperation on climate
mitigation supporting circularity

Lao PDR imports several products

with a relatively high carbon footprint
at production. Examples are meat and
dairy products, paper and paperboard,
and products and materials with high
iron and steel content including vehicles,
plastics and plastic products, cotton and
fabric.> ”P-?* Materials substitution for
low-carbon alternatives could reduce
the dependence of Lao PDR on imports,
while reducing carbon emissions in the
countries of origin.

For example, to support the construc-
tion boom in Vientiane, Lao PDR imports
cement. Cross laminated timber is a
construction material with a substantially
lower carbon footprint than reinforced
concrete has. Furthermore, it is produced
in Lao PDR.
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That Paris Agreement has moved
away from the bipolar world of developed
and developing countries, opening
the door for all countries to take up
mitigation ambitions. Within a more
equal global climate regime, international
cooperation along supply chains under
Article 6 could be a means to create incen-
tives for reducing the consumption and
use of carbon intensive products. Prime
candidates are cement and steel.**”?'* As
a net importer of these two products, Lao
PRD could side with other countries with
negative trade balance on these materials,
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and promote the use of Article 6 for
this purpose.

A variation on this line of thought is
to encourage the production and supply of
the substitutes for carbon intensive mate-
rials, with a carbon incentive. Lao PDR is
uniquely positioned to do so. Substituting
carbon intensive enforced concrete with
cross laminated timber, would be the kind
of fundamental changes in consumption
habits, which really contribute to meeting
the Paris targets. Some of the sustainable
wood production companies in Lao PDR
produce cross laminated timber.
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Table 3: Overview of tech-
nologies proposed, and
their benefits per sector
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Sector Technology
Produce and Produce algae Adopt bioleach- Recycle Remanu- use local Use rainwa-
use bio-based in hydropow- ing which us- textiles facturing of mo- food sourc- ter harvesting
materials like er reservoirs to es bacteria to and sort fi- torcycle com- es in tour- and biologi-
cross laminat- produce fertil- extract metals bres with ponents and ism and close cal waste wa-
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Forestry Substitutes im-
ported construc-
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Table 4: Contribution
Relevant to of the circular strate-
gies to the Sustainable

Development Goals

Sustainable Development Goals and underlying targets Recycling Circular re- | Algae-
and reman- sort biofuel
ufacturing
hub

SDG 1 - No poverty

1.1 By 2030, eradicate extreme poverty for all people everywhere, currently measured as people liv- X X X
ing on less than US$1.25 a day: explain what share of the rural population lives under this budget.

1.4 By 2030, ensure that all men and women, in particular the poor and the vulnerable, have equal X X X
rights to economic resources, as well as access to basic services, ownership and control over
land and other forms of property, inheritance, natural resources, appropriate new technology and
financial services, including microfinance

SDG 2 - End hunger, achieve food security and improved nutrition and promote sustainable ag-
riculture.

By 2030, ensure sustainable food production systems and implement resilient agricultural prac- X No harm
tices that increase productivity and production, that help maintain ecosystems, that strengthen
capacity for adaptation to climate change, extreme weather, drought, flooding and other disasters
and that progressively improve land and soil quality

Increase investment, including through enhanced international cooperation, in rural infrastruc- X X
ture, agricultural research and extension services, technology development and plant and live-
stock gene banks in order to enhance agricultural productive capacity in developing countries, in
particular least developed countries.

SDG 6 - Ensure availability and sustainable management of water and sanitation for all

6.1 By 2030, achieve universal and equitable access to safe and affordable drinking water for all X X

6.2 By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing X X X
release of hazardous chemicals and materials, halving the proportion of untreated wastewater
and substantially increasing recycling and safe reuse globally

SDG 7 - Ensure access to affordable, reliable, sustainable and modern energy for all

7.2 By 2030, increase substantially the share of renewable energy in the global energy mix X
7.3 By 2030, double the global rate of improvement in energy efficiency X
7.a By 2030, enhance international cooperation to facilitate access to clean energy research and X X

technology, including renewable energy, energy efficiency and advanced and cleaner fossil-fuel
technology, and promote investment in energy infrastructure and clean energy technology

7.b By 2030, expand infrastructure and upgrade technology for supplying modern and sustaina- X
ble energy services for all in developing countries, in particular least developed countries, small
island developing States, and land-locked developing countries, in accordance with their respec-
tive programmes of support

SDG 8 - Promote sustained, inclusive and sustainable economic growth, full and productive
employment and decent work for all

8.4 Improve progressively, through 2030, global resource efficiency in consumption and produc- X X X
tion and endeavour to decouple economic growth from environmental degradation, in accordance
with the 10-year framework of programmes on sustainable consumption and production, with de-
veloped countries taking the lead

8.9 By 2030, devise and implement policies to promote sustainable tourism that creates jobs and X X
promotes local culture and products

SDG 9 - Build resilient infrastructure, promote inclusive and sustainable industrialization and fos-
ter innovation

9.2 Promote inclusive and sustainable industrialization and, by 2030, significantly raise industry’'s X X X
share of employment and gross domestic product, in line with national circumstances, and dou-
ble its share in least developed countries

9.6 By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with in- X X X
creased resource-use efficiency and greater adoption of clean and environmentally sound technol-
ogies and industrial processes, with all countries taking action in accordance with their respec-
tive capabilities
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SDG 11 - Make cities and human settlements inclusive, safe, resilient and sustainable
11.1 By 2030, ensure access for all to adequate, safe and affordable housing and basic services X

and upgrade slums

SDG 12 - Ensure sustainable consumption and production patterns

12.1 By 2030, achieve the sustainable management and efficient use of natural resources X X

12.8 By 2030, ensure that people everywhere have the relevant information and awareness for sus- X X
tainable development and lifestyles in harmony with nature

SDG 13 - Take urgent action to combat climate change and its impacts

18.2 Integrate climate change measures into national policies, strategies and planning X X




Minutes of Meeting
Stakeholder Consultation on Circular Economy Action
Study for Improved Resource Efficiency in Lao PDR

Friday,4 August 2017
Lane Xang Conference Room, UNDP Office, Vientiane

1 Background

UNDP and IREP conducted the Circular Economy Action Study for Improved
Resource Efficiency in Lao PDR. This meeting takes the opportunity to pres-
ent the findings of the Circular Economy Study to stakeholders for feedback
and comments.

2 Objectives of the meeting

To present and discuss the results of the Circular Economy Study

To discuss and consolidate comments and feedback from stakeholders

To discuss potential synergies with ongoing or proposed development pro-
jects supported by other development partners in the area of NDC implemen-
tation, rural electrification development and local livelihood development

3  Participants

About 35 people participated in the meeting, including representatives from
Ministry of Planning and Investment, Ministry of Natural Resources and
Environment, Ministry of Energy and Mines, National University of Laos,
Ministry of Labour and Social Welfare, Ministry of Industry and Commerce,
WFP, UNDP Lao PDR, UNIDO and USAID Asia.

4 Meeting proceeding
4.1 Opening remarks

The meeting was Chaired by Mr. Balasubramaniam Murali, Deputy Resident
Representative and Co-chaired by Mr. Seumkham Thoummavongsa, Deputy
Director General of the Institute of Renewable Energy Promotions (IREP) of
Ministry of Energy and Mines (MEM). Opening Remarks of Chair and Co-
Chair are attached at Annex 1 and Annex 2. The Agenda of the Meeting is
given in Annex 3.

4.2 Presentation on the Circular Economy

The presentation was delivered by Dr. Margaret Jones Williams, Environment
Unit Manager of UNDP. The presentation covered background, concept and

objective of the circular economy, approach of the study, findings and recom-

mendations for the way forward. The idea of the Circular Economy is for re-
source efficiency and economy through reducing, re-using, recycling or ex-
tending the life of products. The findings of the study show that the Circular
Economy concept could be applied in Lao PDR and support Lao PDR's de-
velopment agenda and also contribute to the implementation of the Paris
Agreement. The study identified three sectors that could implement the CE:

First: A regional recycling and remanufacturing hub

Second: Circular construction materials from forests to advance
ecotourism

Third: Algae farming to produce valuable bio-based materials and clean sur-
face water.

Deplity Resid/u.bv-Bg&
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The PPT presentation is given in Annex 5.

UNDP and IREP are working on finalization of this report and this meeting is
an opportunity to share the report with stakeholders and get some feedback.
A stakeholder consultation was also held in December 2016. The final report
will be shared with stakeholders.

IREP commented that in discussing Circular Economy there is a focus on
reuse, recycling and remanufacturing. The Circular Economy implemen-
tation is relevant to MEM mandate and to MONRE mandate. In the future
MEM and MONRE should closely work together to discuss the legal frame-
work that could be enabling the implementation of the Circular Economy in
the country.

UNIDO noted that Circular Economy is not only relevant to MEM and
MONRE. The MOIC has already started implementation of this idea. Thus,
both ministries should coordinate with other ministries and agencies as well.

DIC/MPI noted that the implementation of Circular Economy should have a
main coordination agency. DIC supports that MEM should be a lead coordi-
nation agency to develop the policy for the implementation. However, it

is subject to the decision at the higher level. The idea of Circular Economy
is not new and not old, the MOIC has already started implementation of
this idea.

DMO/MLSW supports DIC comments that implementation of the Circular
Economy should have a coordination unit to further develop policy to enable
the implementation on the ground.

5 Closing remarks

Mr. Murali thanked all participants and IREP team for the preparation. Mr.
Murali also noted the Circular as a fairly is a new concept. The goal of Lao
PDR is to achieve graduation from LDC status and to achieve sustainable de-
velopment. The implementation of CE could also contribute to the achieve-
ment of the LDC graduation and we should find a way to support the imple-
mentation of Circular Economy.

Mr. Seumkham also thanked the participants and noted his appreciation to
stakeholders for providing direct comments to the presentation.

Annexes:

1. Opening Remarks from IREP

2. Opening Remarks from UNDP

3. Agenda of Meeting

4. PPT on circular Economy Study

5. Tweet https://twitter.com/Margaret) WUNDP/status/893338962483269633
6. Photos of Meeting

Photo 1: Chair and Co-Chair

Photo 2: Group of Stakeholders
Photo 3: Stakeholder asking questions

mkhany’ hoummavongsa, PhD.



Economic growth in developing countries is often paralleled by a
gradual decrease in resource and carbon efficiency. By redefining
development from the perspective of the system, developing coun-
tries can grow their infrastructure and building stock, and meet
the needs of its society, while moving away from the linear economic
model which is putting long-term development ambitions at risk.
The systems approach outlined for Lao PDR steps away from focus-
sing on a single sector or industry. Rather, it defines collaborative
strategies to develop a circular economy, in line with national
objectives to reduce greenhouse gas emissions and make more
efficient use of resources.

This way of thinking opens new avenues for countries to act on
their climate ambitions and Paris Agreement commitments. It is
also an opportunity to redefine development and growth, through
the lens of metabolic efficiency.

Lao PDR is a country with abundant national resources. It is
experiencing rapid economic growth, build on the export of valuable
raw materials. However, large extractive industries leave their mark
on the landscape, while the temporary rents from resource exports
suppress the growth of non-extractive, local industries. Mapping
the flows and stocks of raw materials and energy, reveals three
pivotal strategies to substitute carbon-intensive materials, develop
and diversity the economy, make better use of existing assets and
avoid further linear lock-in. For each strategy described, artist
impressions provide a preview of a circular future for Lao PDR.
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