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Foreword

South-South trade is today the most dynamic segment of the international trading system, out-pacing growth in global
trade. Trade in environmental goods and services (EGS) is an important component of this growth, and represents an
opportunity for developing countries to increase trade, while also successfully transitioning to a greener economy.

South-South trade in EGS brings many benefits to developing countries, including access to more appropriate and
affordable goods, new jobs, regional cooperation and access to global value chains. The EGS market — estimated to
grow up to USS 1.9 trillion by 2020 — offers developing countries an unprecedented opportunity to successfully drive the

green economy transition.

A significant contributor to South-South EGS trade, renewable energy technologies now represent one of the fastest
growing markets in the world. They are critical to reducing greenhouse gas emissions, enhancing rural and off-grid
energy access, and improving energy security. Research shows that these technologies can also generate more quality

jobs in developing economies than fossil fuel industries.

By looking at trade flows across selected environmental goods, such as solar PV and wind energy, this report makes
clear that with the right policies, enormous social, economic and environmental opportunities are in reach as countries

expand South-South trade.

Indeed, many low-income countries are already making great advances in the expansion of EGS markets. In 2013,
developing countries collectively added 20.7 GW of new wind installations — 14.6 per cent more than in 2012,
accounting for over 58 per cent of new capacity added globally.

Several countries, including Ethiopia, Kenya, Morocco, Saudi Arabia and South Africa, have announced long-term plans
for installing large quantities of commercial-scale wind power, while others like Bangladesh, China, India, Indonesia,

Nigeria, United Arab Emirates and Viet Nam have emerged as important markets for solar PV cells and modules.

This report reveals how South-South trade can be a catalyst in the production and trade of many environmental goods
and services. It highlights the need for targeted investments, enabling policies and capacity building that enhance the
ability of developing countries to participate in sustainable value chains and support the global transition to a low-
carbon, resource-efficient, green economy. Such action will also contribute to low-cost, clean and abundant energy

A S

Achim Steiner

worldwide.

UN Under-Secretary-General and Executive Director of the UN

Environment Programme (UNEP)
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Executive summary

This study analyses trends and opportunities for trade
among developing countries (i.e. South-South trade) in
selected environmental goods, in order to assess the
contribution such trade can make to a green economy
transition. The term ‘developing countries’ includes all
countries and territories listed as developing economies
in the UNCTAD Handbook of Statistics (UNCTAD, 2012).

The study focuses on South-South trade flows in several
RE products and their components, including solar
photovoltaic (PV) cells and modules, wind turbines,
hydroelectric turbines, biomass feedstock, solar water
heaters and solar lighting equipment, as well as other
select environmental goods. The latter include water
filtering and purification equipment and environmentally

preferable products, such as organic agricultural goods.

South-South trade in environmental goods and services
(EGS) is critical to the transition to a green economy for
a number of reasons. First, South-South trade allows
developing countries to export EGS to the dynamic
markets of other developing economies, providing

new opportunities for participation in global value
chains. Second, South-South trade can allow access to
more appropriate and affordable goods for developing
countries, responding to similar technology needs and
prevailing local conditions (UNDP, 2013). Third, properly
managed South-South trade in EGS can stimulate
employment growth in industries where developing
countries have a comparative advantage, such as organic
agriculture (UNEP, 2010b). Finally, South-South trade is
important as regional economic cooperation expands
globally, facilitated by regional trade and investment
agreements that allow developing countries to increase

regional production and trade of EGS.

S-S Trade Layout Draft 2.indd 4

Renewable energy (RE) technologies are particularly
important for the contribution that South-South trade

in EGS can make to the green economy transition. RE
technologies are critical for reducing greenhouse gas
(GHG) emissions, enhancing rural and off-grid access

to energy, improving energy security and disseminating
sustainable technologies. The job generation potential
of RE is particularly high compared with fossil fuel-based
energy sources, especially in the manufacturing and
services activities related to solar PV and wind-powered

energy.

Before describing the methodology adopted in this
South-South trade flow analysis in EGS, it is important
to note three trends that clearly underlie this study.

First, global prices for EGS and, in particular, for RE
technologies have been falling. As the cost of producing
RE increasingly approaches the cost of fossil fuel energy
production, investment in RE is likely to increase. Second,
government policy, including fiscal incentives, feed-in
tariffs and minimum use requirements, has had a major
impact on EGS market and trade trends in recent years.
In the RE sector, fluctuations in government policy have
both stimulated and, more recently, also repressed
demand for new installations. Third, trade policies remain
critical to EGS deployment worldwide. The reduction

or elimination of trade restrictions among developing
countries facilitates South-South access to lower cost
EGS, but also introduces trade competition. In order for
trade liberalisation to contribute to the transition to a
green economy, trade liberalisation efforts would require
flanking policies such as taxation or regulation to ensure
the positive economic, social and environmental benefits

of trade.
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Conceptual and methodological
issues

The paper mainly uses international trade statistics
compiled in the UN Comtrade data(COMTRADE) and
reports by industry associations as well as research papers.
For a global trade analysis, products have to be classified
in terms of Harmonised System (HS) subheadings, because
global trade statistics are available only at this level. HS
subheadings, however, tend to provide for trade in a
broader range of products than those associated with

the deployment of the environmental technologies being
analysed. In only a few cases, such as wind-powered
generating sets (HS 850231), do six-digit HS subheadings
exclusively or predominantly cover “environmental
goods.” In other cases, using HS subdivisions can only

be used as a proxy for estimating trade in RE goods, but
may at times lead to erroneous conclusions. Similarly, it is
difficult, if not impossible, to accurately estimate South-
South trade flows in environmental goods when the same
HS subdivision provides for trade in both environmental
and non-environmental goods. Therefore, for the
purposes of this trade analysis, certain criteria have been
applied for the selection of HS subheadings. In particular,
selected HS subdivisions are assumed to be a reasonable
proxy of trade in the RE products being analysed.

Thus, estimating South-South trade in most RE products
based on HS subheadings and for all developing
countries as a group remains a challenging if not
impossible task. This concerns in particular trade in solar
PV cells and modules — the most heavily traded RE goods
— which are classified under the same HS subheading (HS
854140) as other photosensitive semiconductor devices
and light-emitting diodes (LEDs). The study shows that,
in the period 2009-2012, solar cells accounted for 73
per cent of China’s global exports in the subheading, but
for only 30 per cent of its exports to other developing
countries. This suggests that using the subheading as

a proxy for South-South trade in solar PV cells may be
more challenging than in the case of global trade. To
help address this issue, the paper makes extensive use

of available national tariff line (TL)-level trade data on RE
products. It therefore presents a more reliable analysis

for a small group of key developing countries that have

S-S Trade Layout Draft 2.indd 6

included PV-specific tariff lines in their national tariff
schedules.

In all, only nine HS subheadings were identified for the
analysis of trade in RE products, covering the solar PV,
wind, hydro and biomass sectors. The paper also presents
figures on trade in water filtering and purification
equipment as an example of trade in “environmental
protection” products. In order to put the analysis in
perspective, figures are also shown for total merchandise
trade, trade in manufactured products and trade in
certain broad categories of environmental goods other

than RE products.

Trends in global and South-
South trade in environmental and
renewable energy goods

The trends analysis focuses on the period 2004-2012.
Growth rates shown in Chapters 2 and 3 mostly cover
the period 2004-2011. Inclusion of earlier data might
distort the trends analysis, as there was insignificant
trade in RE products in the early 2000s. More recent
trade data is affected by sharp declines in prices,
uncertainties in incentive schemes and antidumping and
CVD actions. At the time of writing, 2013 trade data
were available for only a limited number of countries.
The analysis presented in Chapter 4 is based on relevant
information available at the time of drafting.

The paper highlights several key aspects of general
South-South trade, observed in the period 2004-11

(unless otherwise indicated):

+ South-South trade has grown faster than global
trade. With the growing economic importance of
developing countries, overall South-South trade has
grown faster (15.9 per cent per year on average)' than
global trade (excluding intra-EU trade) in manufactured
products (9.7 per cent). Additionally, South-South
trade in the RE goods analysed in this paper grew
slightly faster (29.4 per cent) than global trade
(excluding intra-EU trade) in the same sectors (26.7
per cent). These include solar PV cells and modules,

wind-powered generating sets, hydraulic turbines and

20.06.2014 10:58:01
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DEVELOPING COUNTRIES’ BALANCE OF TRADE IN SELECTED RENEWABLE ENERGY (RE)
PRODUCTS, 2004-2012 (US$ MILLIONS)*

Developing country exports I Developing country imports Balance of trade

60 000 |
50000 _|
40 000 _|
30000 _|
20000 _|
10 000 _
0 4
-10 000 i . I I I
-20 000 _|
-30 000 _|
I I I I I I I I I
2004 2005 2006 2007 2008 2009 2010 201 2012
Source: UN Comtrade data. * Derived from Tables 2 and 3, based on HS subheading selections detailed in Annex
1. These include some non-related goods and exclude some related goods. See also
Section 1.5, Methodology.
PARTICIPATION OF CHINA AND OTHER DEVELOPING COUNTRIES IN SOUTH-SOUTH EXPORTS,
2008-2012 (%)*
M China Rest of East and South-East Asia Rest of the World
I0 1|0 2? 3|0 4|0 5? 6|0 7|0 8|0 9|0 100
3.4 TOTAL
0.8_ Solar energy
I Wind energy
I Hydropower
12.8 I Small hydro
103 I Biomass
383 39.8 21.9 I NARROW LIST (20 items)
26.8 47.2 26.0 I Water filtering
38.2 35.1 | TOTAL MERCHANDISE TRADE
43.9 19.2 Manufactured products
48.4 15.7 | Selected OECD+APEC subheadings

Source: UN Comtrade data.
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* Derived from Tables 1 and Annex 5. RE subsectors are based on
selected HS sub-headings detailed in Annex 1. These include some non-
related goods and exclude some related goods. See also Section 1.5,
Methodology.
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products associated with RE generation from biomass.
It must be emphasized, however, that trends shown
for South-South trade in solar PV cells and modules
are significantly affected by the inclusion of unrelated
products in the same HS subheading (HS 854140).
Whereas most of the increase in developing countries’
exports in the period 2004-2011 was triggered by
import demand in developed country markets (rather
than South-South trade), PV-specific trade data for
2013 show a surge in Chinese exports of solar PV cells
and modules to other developing countries.

Global trade in RE goods outpaced trade in
manufactures. Globally, manufactures trade grew
only 9.7 per cent while trade in selected RE goods,
measured at the level of HS subheadings, grew by
26.7 per cent. South-South trade in manufactures
grew by only 15.9 per cent from 2004-2011, while
South-South trade in most RE categories, as measured
in the study, seems to have grown faster than

global trade in the same categories. Similar patterns
exist for narrower product categories, including
selected environmental protection products and
water filtration, in which South-South trade grew at
20.9 per cent and 23.1 per cent, respectively. It is
impossible to assess the growth of global South-South
trade in solar cells and modules vis-a-vis the growth
of global trade in these products during the period
2004-2011.

Developing countries have become net exporters
of RE goods identified in this paper. In 2007,
developing countries went from net importers to net
exporters of these RE goods (see Figure 1). This trend
appears to have been driven entirely by trade in solar
PV and other products in HS 854140. In the case of
wind-powered generating sets, hydraulic turbines and
products used in biomass-based energy generation,
the value of their imports appeared to be larger

than the value of their exports based on trade in the
HS subheadings identified in this paper. Particularly
relevant during the period 2004-2011 was the rapid
increase of developed- country solar PV imports from
developing countries (in particular in Asia), driven

largely by lower manufacturing costs and developed

S-S Trade Layout Draft 2.indd 8

country installation incentives. In recent years,
however, developing country exports to developed
countries (with the notable exception of Japan)

fell significantly due to falling prices, scaled-back
incentives for RE installation in the developed world
(in particular Europe) and the initiation of antidumping
(AD) and countervailing duty (CVD) in the United
States and the European Union.

Asian developing countries are the largest players
in South-South trade. Asian countries make up

the majority of South-South trade (see Figure 2).
Developing countries in East and South-East Asia
accounted for a very large share of South-South trade
in selected products associated with the solar PV,
biomass and small hydro sectors. Asian developing
countries are also the principal destination markets
of South-South trade (in the case of wind turbines,
however, Latin American countries accounted for

the largest portion). A similar picture, although less
pronounced, is shown for water filtering and purifying

machinery.

South-South trade makes up a larger portion of
some categories of RE global trade than others.
While South-South trade in wind-powered generating
sets makes up only around six per cent of global trade
in that category in the period 2009-2012, South-
South trade in the HS subheadings selected as proxies
for trade in products associated with biomass-based
energy generation and hydropower make up 45

per cent of such global trade (see Figure 3). Overall
South-South trade (measured at the level of HS
subheadings) in RE products made up more than a
quarter of all global trade in RE in 2012 (around one
fifth in the period 2009-2012).

A number of positive developments provide
favourable conditions for enhanced South-South
trade in RE products. These include falling prices of
RE technologies and equipment, faster growth in RE
investment in developing countries (compared with
developed countries) and the growing importance
of developing country markets as drivers of trade

in RE products (see Chapter 4). For example, in the
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last four years (2010-2013), developing countries
added more new wind energy installations than
developed countries. Whereas China accounted for
most of these additions, a relatively large number of
developing countries have small but dynamic wind
markets. Similarly, in 2012, new solar PV capacities
added in developing countries were more than

60 per cent higher than in 2011, whereas in the
European Union they were almost a quarter lower.
Preliminary data indicate that developing countries
collectively accounted for well above one third of new
solar PV capacity additions in 2013, with particularly
strong growth in China. Finally, in the wake of recent
price declines, strong growth (from a low base) is
also expected in RE installations in other developing

regions, in particular in Latin America and Africa.

Solar PV and other products in HS 854140 have
dominated South-South trade in RE. These products
make up the majority of South-South trade in RE in
value terms. Most of this trade has been driven by
intra-regional trade in East and South-East Asia, both by
growing demand for solar PV for energy generation and

by demand for solar PV components along a value chain.
Solar energy products

The study reveals several key points on global trade in
solar PV products:

« The global solar PV market has grown rapidly. In the
period 2004-2011, global annual solar PV capacity
additions increased at an average annual growth rate
of more than 80 per cent. The value of global trade
increased rapidly and given that prices have been
falling, the increase in volume terms was even faster.
In 2012, however, the size of the market remained
relatively stable, as a sharp contraction in capacity
additions in the European Union was compensated by
strong growth in the United States, China, Japan and
India, and other developing countries. New solar PV
capacity installed globally during 2013 was almost a
quarter larger than in 2012, despite a further decline
in Europe.

S-S Trade Layout Draft 2.indd 10

The global
solar PV market stagnated in 2012. Whereas global
solar PV manufacturing capacity has continued to
increase in recent years, the margins have become
increasingly tight. The solar PV industry is clearly in
a consolidation phase, with large companies gaining
market share. New entrants in developing countries
have to compete with large-scale, integrated and
low-cost producers in China. In India, for example,
incentives under the Jawaharlal Nehru National Solar
Mission and various state-level incentive schemes
helped to increase the size and stability of the solar PV
market, but have not resulted in significant progress
towards building up a low-cost, high-quality solar

manufacturing sector.

With falling solar PV module prices, other parts

of the value chain are increasingly important. The
manufacture and supply of certain Balance of System
(BoS) components (such as mounting structures) as
well as downstream services (such as installation) are
becoming increasingly important parts of the solar
PV system value chain. Since new market entrants
from developing countries may find it difficult to
compete (in particular in the manufacturing of solar
PV cells), developing country companies could focus
on specific parts of the manufacturing chain such

as module assembly and the manufacture of certain
BoS components. Some developing countries may
successfully engage in South-South operations in

emerging regional markets.

In terms of trade measures, solar PV panels face
little or no tariff barriers with most countries
providing duty-free access to their markets.
However, key components such as inverters face
relatively high tariffs in certain developing countries.
In recent years, AD and CVD actions have been
initiated in the United States, the European Union as
well as certain developing countries. Local-content

requirements (LCRs) are also used in countries, such as
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India and South Africa, to stimulate and expand local
manufacturing capacity.

South-South solar PV trade has so far been largely
confined to East and South-East Asia. A large part of
this has been driven by trade in intermediate products
for incorporation into predominantly Chinese exports
to developed country markets. It has also been driven
by end-market demand for solar PVs in rapidly-
growing markets of Asian developing countries. Intra-
regional trade in RE supply goods in other developing
regions is still in its infancy, due to low levels of

demand.

China’s role in South-South solar PV trade has

been significant, both as an exporter and importer.
Chinese exports have provided low-cost RE goods
(e.g., solar PV cells and modules) to emerging solar PV
markets, both in Asia and other developing regions.
Trade statistics for PV-specific national tariff lines show
that in the period 2009-2012, developing countries
absorbed only around 6 per cent of Chinese global
solar PV exports, in value terms (as most exports went
to developed-country markets). Developing countries
may absorb a growing portion of Chinese exports of
solar PV modules as they increasingly invest in solar
PV power, driven by lower prices of solar PV modules,
and as Chinese manufacturers look for new markets in
developing countries. Indeed, the share of developing
countries as a destination for Chinese global solar PV
exports increased to 23 per cent during 2013. China
also contributed to South-South trade as an importer.
For example, some countries in East and South-East
Asia have been exporting intermediate products to

be incorporated into China’s exports to developed
country markets. In addition, end-market demand

in China itself is growing rapidly, providing market
opportunities for other Asian developing countries.

In fact, China was a net solar PV importer from

other developing countries in the period 2009-2011,
largely on account of imports from other developing
countries in East and South-East Asia, but became a

net exporter in 2012.

« A number of developing countries are emerging
as small but potentially significant importers of
solar PV cells and modules. The most important
markets are China, India and some other countries
in East and South-East Asia. Other emerging markets
include Bangladesh, Indonesia, Nigeria, South Africa,
United Arab Emirates, and Viet Nam. Ghana, Kenya,
Myanmar, Philippines and Tanzania emerged as
dynamic markets during this period (see Figure 4).
This trend was revealed by mirror data based on the
exports of key traders reporting PV-specifi