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With almost 20% of world’s population and only about 6% of global freshwater resources, China’s
water sector is a high priority area for the 12th Five-Year Water Resources Development
Plan. Urbanisation and rising environmental awareness are driving rapid growth in urban water
supply and wastewater markets. At the same time, water resource restrictions and concerns about
food security have underlined the need for water efficient agriculture and irrigation. Together, these
markets are estimated to be worth EUR 60 to EUR 100 billion a year over the next ten years.

Europe, in comparison, has managed to transform from an industrial society with a severely
degraded aquatic environment to a society with a greatly improved and functional environment over
the last four decades. China is keen to learn from European methods and engage experienced experts
and companies, yet there are many political, regulatory and cultural barriers to overcome. Low water
tariffs, complex planning and procurement procedures and IPR issues are among the biggest
challenges for foreign companies to tackle. For European small and medium-sized players in the
sector looking to tap into China’s water market, finding niche areas and approaching the market with
proven strategies for success is vital. Emerging areas such as decentralised water and wastewater
collection and reuse, water recycling and desalination, as well as sludge management offer more
promising opportunities than utility and basic water resources markets. This report provides an
overview of the existing market situation in China’s water sector, reviews these opportunities in the
areas of water resources, urban water infrastructure and industrial water use and then identifies
particular features of the water market and procurement processes that EU SMEs will need to
consider to gain a foothold in this market.
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1. Introduction to China’s Water Sector

Clean water has been recognised as a vital resource for the continuing economic development of
China, but one which has become increasingly scarce as a result of rising demand exceeding
dwindling supplies and pollution limiting the economic and ecological function of remaining
resources.

This has prompted the government to greatly increase the public sector investment in water
infrastructure and to drive changes in behaviour to preserve and protect water with a set of clearly set-
out policy and investment programmes. This in turn is driving the private sector to invest heavily in
water infrastructure. These investments cover the natural environment, agricultural, urban and
industrial water use. This process is being implemented by a variety of different ministries and levels
of government through different policies, laws and decrees which may sometimes be overlapping or
leave gaps, making it quite difficult to identify who is really responsible for any given aspect of water
management. When approaching the China water market it is important to understand how this system
fits together and how it is evolving.

There are opportunities for EU SMEs to get involved in the market in all of these areas and the
Chinese government is actively encouraging such involvement. There are fewer government barriers
to entry compared to some other market sectors such as construction, energy or manufacturing.
However, there is also much less total capital and revenue involved and there is the lingering
expectation that water should be a free or low-cost good which is subject to strong government
control. These factors continue to make this market quite difficult to penetrate for foreign companies
other than in certain niche areas.

1.1. Water Resources and Water Quality in China

Figure 1 shows how water resource availability and demand from different sectors has evolved over
recent decades in China’s main river basins. In northern areas the demand and use of water is far
above sustainable levels — in some areas exceeding total available supply — and is met only by
drawing down groundwater reserves and inter-basin transfers®. However, the total demand in the most
water-scarce areas has remained relatively static over time. There is a clear shift in water use from
agricultural to urban and industrial uses — this is most noticeable in the southern areas where higher
rainfall leads to less irrigation, reduced agricultural water usage and greater urban use.

! See the central % figure in each graph which shows water used / available resource
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Figure 1. Water Resources in China
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Water quality has also reached critically low points, with data from the MEP (Figure 2) showing that
in most areas the water quality situation is dire, with most rivers at grade 4 or worse and many worse
than grade 5, the grade which indicates that the water is not suitable for human contact or any form of
use. However, the charts also show gradual improvement in recent years, especially in the worst
affected areas of the north-east covered by the Liao, Huai and Hai river basins.

n| | Songhua
FEP

Figure 2. Water Quality in China
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1.1.1. Key Challenges Facing the Chinese Water Sector
Below are some of the key challenges which are driving the government’s policy response.

e Unequal access to water resources. Provinces have unequal access to water resources and vary
greatly in terms of the economic activities for which water supply is essential. About 20% of
water resources are located in Northern China where 46% of the population lives, compared to
about 80% of water resources which are located in Southern China, where 54% of the population
lives and where only 35% of China’s total arable land is located. In many areas of the north, 70%
of rainfall occurs in just three months in the summer, making water resources particularly difficult
to manage. This situation has serious implications for activities which rely heavily on water and
are located in the north of the country. For example, wheat-producing provinces Henan (Central
China), Shandong (Eastern China) and Hebei (Northern China) suffer from extreme water
scarcity. Industrial and urban development in these areas is constrained by water resources.
Therefore, different policies are required in different areas for supply-demand management as
well as transfer of water from one area to another.

Infrastructure lags behind. Thousands of poorly constructed and aging dams, dykes, river
training and irrigation schemes require risk assessment and rehabilitation to ensure safety and
resilience. Emergencies reveal a lack of facilities to reduce water loss or provide clean water on a
regular basis. Though there are comprehensive river basin planning policies, effective control
mechanisms on water abstraction and the discharge of pollution are lacking.

e Poor water quality. Although there has been some improvement in drinking water quality in
recent years, water quality remains an issue especially in rural areas because of greater levels of
pollution in lakes, rivers and groundwater from industries, non-point sources (such as agricultural
run-off) and urban residential wastewater. Despite an increase in the numbers of wastewater
treatment plants, wastewater treatment remains a big issue due to challenges in operations, a need
for more advanced treatment technologies, a delay on the construction of wastewater pipe
networks and a serious lack of sludge treatment capacity.

e Inefficient pricing system. In most sectors of the economy, the price for water does not reflect
the cost of supply and wastewater disposal and certainly does not match the true economic and
social value of water or encourage efficient use and sustainable investment. Water price reform is
therefore a high priority.

1.2. The Policy and Regulatory Environment

Water security, especially related to water scarcity, water pollution and flooding, has moved up on the
political agenda in recent years and is now a central part of the eco-civilisation policies which were
headlined in the 18" party congress in 2012 when the new government under Xi Jingping and Li
Kejiang commenced. China has reviewed its major policy framework, water laws, regulations and
implementation notices and is undertaking a major programme of reform. In developing these reforms
reference has been made to water management practice and institutions in other parts of the world, in
particular to the EU approach and the Water Framework Directive, but the approach China is taking is
nonetheless distinctive in its characteristics.

In January 2011, the State Council issued the so-called No. 1 Policy Document on Water Resources
Reform and Development. It sets out a ten-year programme of reform and investment in water
resources and flood protection infrastructure and well as a water pricing and institutional reforms.
Since 2011 implementation directives and regulations have been in preparation and issued
periodically and the principles of the No. 1 Water Policy Document have been incorporated into the
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12" Five-Year Plan (FYP) at national, provincial and local levels. They have also become a key part
of the “Eco-Civilisation and Beautiful China” policy of the 18" party congress.

With increased focus on the environment now a political imperative, the 12" FYP (2011 to 2016)
commits the government to spend CNY 3.7 trillion (EUR 447 billion) countering air and water
pollution, in addition to CNY 4.1 trillion (EUR 497 billion) for energy conservation and renewable
energy. Local officials will increasingly be evaluated on measures of environmental stewardship, and
environmental regulators will have greater authority and capacity. Production facilities will be
impacted by closer oversight, and in some cases their continued licence to operate (LTO) will be
questioned.

Existing industrial facilities in coastal provinces and first-tier cities may come under pressure to
relocate; at the same time, environmental impact assessments for new facilities will become more
burdensome than in the past. Inconsistency of enforcement among different locales will be an irritant
and sometimes challenging to those managing existing facilities or planning expansion or new
facilities. Companies (local or foreign) wanting to invest in facilities in China will need to take the
evolving regulatory environment much more seriously and prepare more comprehensive
environmental assessments and permit applications.

Details of the Chinese government administrative and regulatory structure for the water sector are
given in Appendix B.

1.2.1. The 12" Five-Year Plan

For the first time ever the 12" FYP includes a specific section on water: China’s Water Development
Plan 2011-2015. It places a particular focus on addressing the current challenges to the water sector in
China. According to the plan, the following primary targets should be met by 2015:

e Increase the percentage of the rural population connected to a centralised water supply from 64%
to 80%, ensure water safety for 300 million rural residents.

e The percentage of people connected to water supply in urban areas should be no lower than 95%.
e Control national water use to within 635 km3.
e Reduce industrial water use by 30% per unit of GDP generated compared to 2010.

o 85% of the total wastewater generated in urban areas should be treated, and 20% of the treated
wastewater should be reused.

Other targets of the Water Plan include:
e Improve major river channel segments and dams to enhance flood control.

e Increase efficient irrigation areas by 1.6 million km2, and improve the irrigation water efficiency
to above 0.53 within this period.

e Improve grade | — 111 water quality for major rivers and lakes by 60%.
e Increase treated runoff areas by 2.5 million km2.

¢ Reduce groundwater over-extraction.

o Develop the basic system of water projects and water rights.

The 12" FYP continues to focus infrastructure spending on wastewater treatment, water supply and
desalination. It also promotes the use of new water technologies in water and wastewater treatment.

In 2012 and early 2013 a range of extended and new governmental water policies focusing on water

usage, quality, pricing and protection were released:
4
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e The Water Management Decree of March 2012
e The Water Pollution Prevention Plan on Key Basins (2011-2015)
e The Revised Drinking Water Standards

e The Most Stringent Water Management System Methods “The Three Red Lines” (discussed
further in section 2.1.1)

e The Water Resource Fee Standards
e Guidance on the Development of Environmental Protection Services

Each of these initiatives opens opportunities for EU SMEs to introduce more advanced technologies
and management techniques®.

1.2.2. Water Pricing, Tariff Reform and Public-Private Partnership Funding of Water
Infrastructure

Water prices have traditionally been very low in China, despite legislation to set them at cost-recovery
levels®. They are far below the cost of providing the infrastructure necessary for supply, sanitation and
environmental protection. The water industry is not financially independent and is largely reliant on
cross-subsidies. This greatly limits the incentive for water saving and the revenue available to invest
in environmental protection.

Water prices consist of three components: the water supply fee, the wastewater fee and the water
resources fee. The wastewater fee is collected even if wastewater treatment is not yet provided in
order to raise money for eventual provision.

Urban domestic tariffs rose significantly between 2001 and 2007 but since then have largely stagnated
with average prices of CNY 3 per m*, of which CNY 0.81 accounts for wastewater. This is just 20%
of typical international levels and represents less than 1% of disposable urban household income
(much less than the 5% of income considered to represent water poverty and would seriously impact
the willingness to pay). Cities have for many years had progressive water tariffs, charging the least for
domestic use, followed by institutions, the service industry, the production industry and finally
tourism, with domestic water generally at 25% of the highest tariff. Thus industrial users may be
paying CNY 5 to 10 per m®, though many large users will arrange their own supply at much lower
costs.

There have been price rises in recent years and plans are in place to increase them further. Documents
issued in 2012 and 2013* include details of a reform of the water resources fees (which make up a
component of the water fees) until 2015, including sharp rises in fees and differential rates for surface
and ground water to encourage preservation of over-exploited ground water. In addition, water scarce
areas of Northern China would charge much higher fees (e.g. Beijing surface and groundwater fees

2 See Appendix C for more detail.

® The Administrative Regulation on Urban Water Supply Pricing, introduced in 1998, provides a legal basis for water supply pricing in
China. The regulation states that: 1) the general principles of setting water tariffs are “cost recovery, reasonable revenue, water conservation
and social equity"; 2) municipalities are responsible for approving water tariffs; 3) tariffs should cover operation and maintenance,
depreciation, and interest costs; 4) tariffs should allow for an 8 t010 percent return on the net value of fixed assets, depending on the sources
of funds; 5) tariffs should be appropriate to local characteristics and social affordability; 6) a two-part tariff consisting of a fixed demand
charge and a volumetric charge or increasing block tariff (IBT) should be gradually adopted; 7) the first block of IBT should meet the basic
living need of residents; and 8) public hearings and notices should be conducted in the decision-making process of setting water tariffs. To
meet the objective of cost recovery, regular tariff increases may be necessary in many Chinese cities.

* In June 2012 the National Development and Reform Commission (NDRC), with the Ministry of Water Resources (MWR) and the Ministry
of Housing and Urban-Rural Development as co-signatories, issued Planning Notice 1618 on the implementation of progressive water tariffs
by end of 2015. http://www.ndrc.gov.cn/zcfb/zcthtz/2012tz/t20120621_486982.htm. In January 2013 the NDRC, with the MWR as co-
signatory, issued Decision 29 on bulk water prices to be set according to water scarcity in different regions and with groundwater assigned a
higher value than surface water. http://www.ndrc.gov.cn/zcfb/zcfhtz/2013tz/t20130114_522933.htm
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would rise to 1.6 and 4.0 RMB/m3 respectively), while the poorest and the water-rich areas of China
will have fees of 0.1 and 0.2 RMB/m3 respectively.

Although these charge-setting principles sound equitable, they have limited applicability in provinces
where an undeveloped economy coincides with water shortage. On top of this, fee collection is a
problem in itself: the 2002 Water Law states that revenues from abstraction charges should be
delivered directly to treasuries, under administration by financial bureaus. At the same time, local
WRBs receive funds separately from financial bureaus to cover administrative costs. This separation
of revenue from expenditure reduces the initiative of local WRBs to collect charges diligently.
Insufficient charge collection is a common phenomenon in many areas, particularly in remote and
rural places.

Currently, water supply and wastewater tariffs are not linked to capital or operational expenditure on
the necessary infrastructure and are kept artificially low. This can make it difficult for high
operational expenditure (OPEX) projects such as desalination projects to compete with conventional
sources, as tariffs would need to reflect the real costs in order for those projects to be feasible.

In this context, companies and municipalities are reluctant to switch from the cheaper water that can
be pumped from rivers, lakes and aquifers, even though these traditional sources are straining from
decades of overutilisation. There is regional lack of coordination between urban water sources and
rural water sources — urban areas move to high-cost transfers and desalination while much lower cost
water may be available locally through investment in agricultural water saving and coordination of
water resources management across departments. Thus multi-stakeholder, catchment-based
approaches as are now being developed in Europe could have great benefits in China if administrative
and cultural resistance to such approaches can be overcome.

Most investment is planned on a capital expenditure (CAPEX) basis only, without proper
consideration of the long-term operational costs or how this is to be financed. Operation expenditure
will generally come from a completely different budget than construction. Thus, a wastewater
treatment plant (WWTP) may be built with government subsidies where the wastewater fee is
insufficient to cover even the operational costs, let alone the construction costs. If no further subsidies
are provided, the plants are often shut down or only partly operated, resulting in serious pollution and
wasted investment. Limited funding can also make it difficult to raise sufficient finance for
wastewater treatment and collection to include full sludge treatment and disposal and management of
odours and other negative environmental impacts. Lack of funding for operational costs is also a
disincentive to achieving the policy objective of increased recycling of wastewater, which requires
additional infrastructure investment.

Recycled water can be sold to users, though usually at a lower price than fresh water. However, the
cost of the pipework and pumping required for the conveyance of recycled water from the wastewater
treatment works (WWTW) back to the urban or industrial centre in a centralised water reuse scheme
will usually be greater than the financial returns currently available.

Local government water departments are mainly used to dealing with local companies which are
either state-owned and follow government guidelines or are privately owned but have to follow
government guidelines too in order to make business run smoothly. In the past, international
companies such as Veolia and GDF Suez have invested heavily in water supply and to a lesser extent
wastewater treatment concessions in China, but the rate of new investments is now very low, down to
just a few wastewater schemes and expansion and consolidation of existing holdings in last few years.
Where there is public-private partnership (PPP) investment, this is now mostly coming from Chinese
national companies and regional companies from Southeast Asia. The situation for international
companies investing in PPP schemes has not become easier in recent years and there remain many

6
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barriers to entry, mostly related to an inability to properly define the risks related to such contracts
from a technical perspective (such as uncertainties in the supply-demand balance for which
sufficiently good data are rarely available) as well as a contractual perspective (confidence that
agreements made at the start of a contract will be upheld until the end). In the meantime, the financial
crisis made raising the finance necessary for such schemes much more difficult.

2. Market Analysis
2.1. Market Size

The following section illustrates the historic and projected growth in capital investment in urban water
and wastewater infrastructure, starting from the headline total amounts and then breaking down to
components such as equipment expenditure, where there is the greatest possibility for EU SME’s to
catch part of the market. This is based on data collected by Global Water Intelligence (GWI). Figure 3
gives an indication of the size and rate of growth of the water and the wastewater markets for urban
utility companies. This shows that the historically smaller wastewater market will grow faster than
that for water supply, to reach a total estimated size of EUR 37 billion by 2018.

Figure 3. National Urban Water Supply and Wastewater Capital Expenditure 2011 to 2018

Forecast
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Source: Global Water Intelligence (does not include the MWR and provincial water resources as well as the flood protection investment
programme of EUR 40 billion per year)

As shown in figure 4, just over half of the total water and wastewater capital will be spent on
equipment, with the market growing from the present EUR 11 billion to EUR 19 billion by 2018. The
operational expenditure of the urban water industry is also projected to grow rapidly as the
infrastructure base grows. Most of the EUR 14 billion paid in 2012 was spent on electricity to run
pumps, which represented 3% to 5% of China’s total electricity consumption® that year.

® China’s 2012 total power generation amounted to 4.94 trillion KwH (http://www.chinadaily.com.cn/bizchina/2013-
01/12/content_16108574.htm); the typical industrial electricity price in 2012 was 0.6 CNY/kKWH (http://www.wantchinatimes.com/news-
subclass-cnt.aspx?id=20130515000080&cid=1102); if we assume that 80% of operational expenditures are for power, 3.7% of the total
power was used for the water industry that year (or 3% to 5% with error margins on prices and percentages).
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Figure 4. Equipment Capital Expenditure and Overall Utility Operating Expenditure 2011
to 2018 Forecast
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This results in a water sector equipment market size of around EUR 9 billion in 2011, which is
considerable when compared to the total machine tool market size of EUR 17 billion for 2010

estimated in the EU SME Centre report on the machinery sector®.

As investment in new infrastructure increases year-on-year, the total stock of plants will increase and
with it the operational expenditure. As older plants begin to deteriorate so capital maintenance
expenditure will rise — it is not clear that there is yet explicit planning in relation to capital
maintenance expenditure. Unless investments in the energy efficiency of plants as well as in the
quality and longevity of equipment are made from the beginning, there will come a point when
operational expenditure will exceed available capital investment.

® http://www.eusmecentre.org.cn/content/machinery-sector-report
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Figure 5. Breakdown of the Water and Wastewater Utility Market Leading to the
Proportion for Equipment Purchases Based on 2013 Data
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Figure 5 illustrates how, for 2012, the water utility and industrial water market breaks down to
different components of industrial and utilities; of water and wastewater; and of CAPEX and OPEX.
This then breaks down to the components of the CAPEX and thence to equipment components of
these markets. In figure 6 this equipment market is further broken down to give an indication of the
market size and projected growth of the main areas of the equipment market. This shows that, by
value, the largest part of the market is for pipes, pumps and valves. These relatively straightforward
items would be effectively served by local suppliers. However, automation and control systems are
also a very large and growing component of the market, opening up opportunities for European
manufacturers able to demonstrate the advantages of their higher-tech and energy saving solutions.

Figure 6. Breakdown of Capital Expenditure on Equipment by Type and Expected Market
Growth 2011 to 2018
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The urban water utility market is much larger than the industrial process water market, which is
projected to be worth around EUR 0.8 billion as illustrated in figure 7. The largest use for water
equipment is in the mining industries — especially coal mining. Data for the oil and gas upstream
sector were are available, but recent finds of shale gas should lead to growth of this market. In
addition, there is a growing market for coal chemical industries, which have very high water use
requirements and so will also have significant impact on the industrial water sector market.
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Figure 7. Industrial Water Process Equipment Market
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To give an overall perspective, based on GWI data, the water utility equipment market in China is
estimated to be 10 times bigger than the one in India.

2.1.1. The Ministry of Water Resources Investment Programme

Based on the implementation of the water reform policy in 2012 a EUR 52 million programme
focussed on eight categories of water resource investment was put in place. These were:

o flooding controls;

e irrigation and drainage;

e soil conservation;

e river clean-ups;

e water resource protection;

o water supply;

e hydro power development; and
e multi-purpose water facilities.

For this EUR 20 million came from central government and remaining EUR 32 million were funded
from local governments of each province. These funds come from a variety of sources (see figure 8),
the most significant being the 10% levy on local government land transfers, which is to be directly
assigned to water resources investment. Water resources fees are also increasing sharply to generate
revenue for the investment programme — but as yet it is unclear if these fees can actually be collected
from agricultural water users.

Figure 8. Sources of Funding for the Water Resources Investment Programme
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Central government funding mostly goes to the huge hydro power projects, river basin management,
water resource and soil protection fields etc.

2.1.2. Other MWR Programmes for Technology Purchase

The Ministry of Water Resources administers a “948” Technology Import, Innovation &
Transformation Programme. This makes funds available for purchase of overseas technologies (but
not services). It can provide projects with up to about RMB 5 million to supply equipment to
provincial and river basin authorities.

The Science and Technology Promotion Centre (STPC) of the MWR is responsible for finding and
supporting the introduction of new technologies to the water resources sector. They can help with
getting approval of a technology through a process of piloting and review by experts. They can then
help to connect the supplier with main government sectors wanting to purchase such technologies,
who may in turn have access to “948” funding.

Each year STPC hold a water technology conference in Beijing to disseminate information on new
technologies. See section.

For the urban water utilities, industrial water and environmental monitoring sectors there are a whole
range of other government departments, expos and events for the dissemination of information about
water technologies. These are organised at national and local levels and can be a way of connecting
with local markets. However any EU SMEs would need experienced local partners to help them to
understand all of these different organisations and to identify those that can be most helpful in leading
to actual contracts.

2.1.3. Water Quality Status and Planned Investment Programme

According to MEP data the targets for the 11" FYP (2006-2011) of a 12% reduction in COD in major
river basins was exceeded with a 13.5% improvement. However, MWR data on river basin water
quality (based on many more monitoring points, but not widely published) do not fully support such a
claim.

In figure 9, MEP data show the total amounts of pollution discharge in 2010 in major river and lakes
basins for COD and ammonia. A quick review of such data helps to understand the reality of the
problem and some mismatch with proposed solutions.
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Figure 9. MEP Figures for COD and Ammonia Pollution Load Allocations for 10 Key
Basins for Industry, Urban and Agricultural Sources (in 10* Tonnes per Year)
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Source: Ministry of Environmental Protection of China

In summary for 2010, the total COD emissions in the above basins were 14.3 million tons, accounting
for 56% of the national total; of these 12% originated from industrial, 33.5% from urban domestic,
and 54.5% from agricultural pollution sources.

The total amount of ammonia emissions in 2010 was 1.361 million tons, accounting for 52% of
national total in these basins. 10% of which came from industrial, 57% from urban domestic, and 33%
from agricultural nonpoint source pollution sources.

Seven industries account for 78% of all ammonia discharges. These are: pulp and paper products,
agro-food processing, beverages, chemical materials and chemical products manufacturing, textiles,
coal mining and washing, and pharmaceutical manufacturing.

This analysis highlights the high proportion of pollution originating from agricultural sources and the
relatively low proportion of COD and ammonia from industrial sources. It also shows that the
industrial sources are focussed on a small number of specific sectors. This implies that a work
programme to really improve river water quality will have to address the agricultural sources, and also
that urban water treatment will need to focus more strongly on ammonia reduction. These factors have
implications for the approach to be taken, in particular the lack of policy attention to reducing diffuse
agricultural pollution. However, there is a big difference between the amount of pollution generated
and the amount that actually ends up in the rivers when it comes to agricultural pollution, so the data
would need to be interpreted with care.

For the ten basins included in the study, the objectives for the period from 2010 to 2015 would result
in reductions of 10% for COD and 12% for ammonia. The main areas to be improved to achieve these
results are:
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industrial pollution control;
urban wastewater treatment;
drinking water source protection;

comprehensive regional ecological improvement programmes; and

o &~ w b oE

reduction of livestock pollution.

In addition there is to be a programme for the protection of coastal waters.

Projects may cover one or all three of the following critical areas:

1. environmental protection, monitoring and maintenance;

2. water quality improvement by reduction in discharges and improved management;
3. risk reduction by prevention of discharges or eutrophic incidents.

Figure 10 illustrates the five key project areas including the number of projects planned and total
investment set aside for such projects in 12" Five-Year Plan. This shows that the vast majority of
investment will focus on point source pollution and will not address the issues of diffuse pollution.

Figure 10. Draft MEP Programme for Key River Basin Total Load Management in 12™
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This contrasts with the situation in Europe where, with relatively mature infrastructure and regulation
of point discharges, the majority of new regulatory efforts and investments under the water framework
directive are focussed on diffuse pollution sources.

2.2. Major Players in China’s Water Market

In 1996 the first private sector water contracts in China were tendered with Veolia Environnement
being awarded an 18-year BOT contract for the Chengdu No. 6 plant in 1998. Following this there
was rapid expansion of private sector water contracts in China, first in water and then in wastewater.
China rapidly became by far the largest market in the world for private sector ventures as illustrated in
figure 11.
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Figure 11. Number of People Served by New Water and Wastewater Contracts in Different
Regions of the World
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Initially all of the contracts were for BOT with private international water companies — with Veolia,
Suez, and SAUR Thames water being awarded the most. After the turn of the century, regional
companies from Singapore, Hong Kong and Malaysia became more involved and international
projects included more partnerships with Chinese companies. In 2002 the Chinese government
changed the rules on fixed percentage return contracts and on paying for take or pay contracts when
poor planning meant demand was lower than anticipated. This led to the exit of most of the
international companies apart from Veolia and Suez. This coincided with an increase in Chinese
companies taking on BOT contracts. From 2005 onwards, there was a relaxation in the rules to allow
variations on BOT to include concessions and management contracts for water treatment, supply
networks and in some cases sewerage and treatment networks for joint venture companies. In the
period up until the economic crisis this triggered a boom in both national and international
investments in China’s private water sector. Following 2008 the boom subsided markedly, especially
for international companies for which financing new ventures had become much more difficult. The
current market in China is dominated by big local players who combine their utility business with
financial services businesses.

Though there are various policy and guidance documents, there is no specific law concerning the
regulation of public utilities or private sector participation in the sector’. The uncertainty about the
regulatory environment restricts the more efficient development of the sector. This is especially true
for international companies who are reliant on a clear legal and contractual process to complete the
required due diligence for major financial commitments, and are less able to define the security
inherent in complex relationships with clients and local governments.

Around 300 million people are currently served by private sector water or wastewater companies in
China®. Of these, around 90 million are served by international companies from Europe, America or
the Middle East (sometimes in local JVs). Veolia and Suez GDF are by far the most active. Some 35
million people are served by regional East and Southeast Asian companies and around 155 million are
now served by Chinese private sector companies. A list of major players and contracts in the market
can be found in Appendix B.

" Some important policy papers issued are “Accelerating the Marketization of Public Utilities” (N0.272 Policy Paper of the MOC, 2002), the
“Measure on Public Utilities Concession Management” (N0.126 Policy Paper of the MOC, 2004), and the “Opinions on Strengthening
Regulation of Public Utilities” (No.154 Policy Paper of the MOC, 2005).

® Based on information published in the Pinsent Masons Yearbook 2011-2012, itself based on the GWI database. This is acknowledged to be
a best estimate with some 853 contracts noted based on published data. However, it is not an official record of contracts.
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The European Company Suez Environmental has a joint venture with NWS of Hong Kong (Sino
French Water Development Company Limited), which operates a variety of contracts in China
serving some 20 million people with water, wastewater services, industrial water and sludge treatment
as well as some investment holding companies and solid waste treatment. Around half of the water
concessions are now full service concessions (illustrated in figure 12).

The largest Chinese companies are Beijing Enterprises Water Group Ltd, Sound Group, Tianjin
Capital Environmental Protection Group, Beijing Capital Co, China Water Affairs and China
Everbright, serving some 95 million people between them.

These companies are typically divisions of major SOE conglomerates covering multiple sectors and
multi-utilities and can utilise close relationships with banks and financial services provided by the
conglomerate and so are well placed to finance their water utility investments.

Beijing Capital Group for example covers three areas: financial services, urban infrastructure (water,
environmental and highways) and real estate development. It is a state-owned enterprise (SOE) under
the State Owned Assets Supervision and Administrative Commission (SASAC) of the Beijing
municipal government. Beijing Enterprises Water Group is a division of Beijing Enterprises, another
SOE with multiple interests in many sectors including food and beverages, hotels, toll roads,
department stores and IT. By contrast, China Water Affairs Group is a Hong Kong company which
started out by investing in water supply and wastewater in mainland China and has since expanded
into other segments such as real estate development and construction of roads and other urban
infrastructure. Their water business is illustrated in figure 13.

Figure 12. Map of Sino French Water Development Company Limited Projects in China
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Source: Sino French Water Development Company Limited, 2013
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Figure 13. Map of China Water Affairs Group operations
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2.2.1. Role of foreign companies

Foreign investment in China’s water market accounts for less than 10% of total investment in the
water/waste sector, according to the Ministry of Construction. In legal terms, foreign investment is
regulated by the Catalogue for the Guidance of Foreign Investment Industries, which is issued by the
State Council. Under the guidelines, foreign investment in a sector or project type may be encouraged,
restricted or forbidden and encouraged sectors are eligible for incentives like tax breaks or subsidised
loans. The latest edition of the catalogue, which came into force in January 2012, classifies foreign
investment in environmental industries, including wastewater treatment and wastewater reuse, as
encouraged. This is an important advantage for companies in the water sector — compared for example
to the construction sector, where the official catalogue restricts foreign company involvement.

In practice, China is an increasingly difficult market for foreign companies. Most of the first large
scale water treatment and wastewater plants in China were constructed with foreign technical and
financial assistance, mostly through the World Bank. From the late 1990s international companies
took the lead in BOT and private sector projects, but in recent years their role has gradually

diminished.

International financial institutions such as the World Bank also encouraged investment in urban
environmental infrastructure and private sector participation in the water market. Initially, local
governments were keen to attract foreign companies to benefit from their technologies and expertise
and there was a surge in foreign investment in China. However, over time, local governments have
put increasing emphasis on building up their own local environmental services companies. Foreign
companies were perceived to be earning excessive profits, undermining their reputation in the market.

Many of the local companies competing in the market are majority-owned by city governments such
as Beijing Capital and Shanghai, Chengdu and Tianjin Capital Environmental Protection. These
companies enjoy privileged access to decision-makers and finance when competing for projects in
their home market. Some of these companies, notably Beijing Capital, have also managed to expand
into other parts of the country. At the same time, scores of small local companies and investors have

appeared in cities across the country.
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Many of these smaller companies lack the technical expertise to realise the business opportunities that
are open to them. Some are very interested in engaging foreign experts on a short term basis to sort
out their products and services. However, once such technology transfer is done there may not be a
long-term role for the European partner and, as they grow stronger, Chinese companies can come to
compete internationally for public procurement contracts in the EU as well.

In some segments of the market, notably desalination, there is a specific policy objective in the 12"
Five-Year Plan to increase the market share of local firms. Foreign firms will likely only be able to
participate in this market as minority equity holders and technology partners, rather than as lead
developers.

These factors have squeezed the market for foreign players, forcing them to concentrate on projects
that demand particularly sophisticated technologies, and shifting the focus from the municipal to the
industrial market where the project pipeline appears to be more certain and demand for complex
technologies is greater. The past two to three years have been particularly harsh for foreign companies
and as a result, many medium-sized foreign companies have abandoned attempts to enter the market,
with bigger foreign players still trying to find their way around a radically changed landscape.

A more coordinated approach of the trade and industry departments of Member State governments
cooperating with an association of EU SMEs and an association of Chinese companies could be more
effective in finding mutually beneficial partnerships. The China Europe Water Platform (CEWP)
Business Opportunities Pillar is working to set up such linkages. Linking national water partnerships,
networks and clusters with CEWP and the European Union Chamber of Commerce in China
(EUCCC) and CWEC could help to connect EU SMEs with the Chinese Market. The EU SME Centre
can also provide advice and support to water sector companies.

2.2.2. Role of Design Institutes and Local Government

Design institutes at national, provincial and municipal levels are very closely linked to the relevant
government departments. When major projects are being procured they will often be responsible for
drawing up the tender documents and tender qualification criteria and they are usually closely linked
with some of the tendering contractors. Therefore, there are many ways in which they may influence
the selection process. To win such major contracts, interested parties would have to cultivate relations
with the institutes and locals government departments well in advance of any project coming to life so
that such relations can be activated at the appropriate time. This process can take several years and
players will use legitimate as well as illegitimate means to build reliable contacts to ensure that the
tender documents and bidding list are drafted to their advantage.

Clearly local firms have a great advantage in this, but where advanced new technologies are required
foreign firms will have the opportunity to get involved and build a position even with only limited
local contacts. Using this as a starting point they can build the relations to compete more directly for
future contracts where the technological advantage may be less (the locals now having “learned” the
technology).

For major municipal or industrial water projects SMEs would only be able to enter the process as part
of a consortium or supplier to a major Chinese or local company. For smaller projects, equipment
tenders or shopping contracts however, they may be able to bid and sell directly.

Bids are evaluated on the basis of quality and price, with price taking 40% to 60% of the marks. If the
market is tight, local companies may bid unsustainably low prices with a view to raising the total
through extras at a later date. This can be very difficult for foreign companies to match, not having the
local connections necessary for such negotiation. In more buoyant market times the bidding process
will be more straightforward.
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Local government officials often think they are at liberty to amend the terms of the contract
unilaterally, even where tariff rates, formulae or variables are concerned. Unlike in the West, where
signed contracts indicate the completion of negotiations, signed contracts (in the case of many
municipal projects) are often where negotiations begin in China. Crucial to the entire mechanism of
ensuring smooth and viable long-term operations of a plant are the relationships established with local
government officials. Similar to the approach used to engage design institutes, multiple stakeholders
are involved, and one needs to know when to approach whom to do what. The matter is complicated
by the fact that officials are sometimes rotated out of their posts and in some cases out of the province
altogether. So knowing who is slated to occupy key decision-making posts, and cultivating a
relationship with them before the transfer happens, is key to the entire business as far as concession
models are concerned.

Local firms will be favoured by government officials, as they also bring economic growth and
employment to the general area. Foreign firms on the other hand can offer better technology, better
perceived quality and risk transfer for difficult cases where officials would not want to see a local
company fail.

In the inland areas there is less developed and technically sophisticated local competition, so market
access might be easier for foreign companies. Partnerships with Chinese companies will also help to
gain an edge through a balance of technology and affordability. However, once technology has been
transferred the foreign company will quickly lose its value to the local partner and there is a risk that
cooperation will lead to the strengthening of an eventual competitor, who may then turn the tables and
enter back into the European market.

3. Opportunities for EU SMEs

The government is doubling investment in the water resources management and water environmental
protection sectors. Legislation and regulation is pushing industry to invest more in water saving and
cleaner production. Urbanisation and rising environmental awareness is driving rapid growth in urban
water supply and wastewater markets. Water resources restrictions and concerns about food security
are also increasing investment in water efficient agriculture and irrigation. As identified in the
previous section, these markets should be worth EUR 60 to EUR 100 billion a year for each of the
next ten years.

To put these numbers into perspective, they are at a similar scale to the investment required for the
entire EU water framework directive compliance programme and greater than the total annual
environmental water service investment in the EU. While most of this will be served by domestic
Chinese companies, there are significant niche areas where international expertise is required and can
be commercially successful.

This section reviews these opportunities in the areas of water resources, urban water infrastructure and
industrial water use and then identifies particular features of the water market and the procurement
processes that EU SMEs will need to consider to gain a foot hold in this market.

Emerging new markets to consider are decentralised water and wastewater collection and reuse, water
recycling, and desalination. Local companies can serve most of the main market for urban water
utilities such as water supply and wastewater treatment, but sludge management remains much less
developed with greater scope for the introduction of European technologies. In the industrial sector
there is huge pressure on water for the extractive and power sectors — conventional and
unconventional coal, oil, gas and thermal electric power production as well as heavy industries.
Finally, the move to a more ecological development model for China’s urbanisation is opening the
way for integrated solutions in the planning of resource efficient low carbon eco cities.
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Ideally, Chinese local government and local companies can work together with international
companies, consultants and equipment manufacturers to rapidly and efficiently construct water
infrastructure that meets or exceeds international best practice. All of these actors would need to
consider both the technologies and the business models for delivery.

3.1 Water Resources
3.1.1. Water Flow and Quality Monitoring, SCADA and Control Systems

“If you cannot measure it you cannot manage it”°. In order to manage the environment one must
monitor it to gather and analyse data. The requirements for data collection are rapidly expanding in
China and environmental trade fairs abound with small companies selling various bits of monitoring
equipment. Local government and industry clients need to purchase such equipment to comply with
new legislation and regulations on environmental monitoring and reporting. This is one of the clearest
and most straightforward markets for EU SMEs and quite a number are already active in it.
Competition may be fierce and customers are price-sensitive, but there are many clients with strong
requirements to buy such equipment and budgets assigned for doing so.

In many cases it may be necessary to get certification and approval of equipment through one of the
industry associations or testing labs. It is important to note that these tests are performed to assess if
the equipment performs functionally and to specification and should not require detailed inspection of
the equipment or disclosure of proprietary technology.

IPR protection is a serious risk factor in the sector as it can be relatively easy for competitors (or
partners) to copy and reproduce a European product. See case study 2 on microLAN in Appendix A
for more information.

Similar risks apply to supervisory control and data acquisition (SCADA) and process control systems.
Europeans may have superior systems available but they will need extensive modification to comply
with local standards and are then vulnerable to IPR theft. In control systems communications
protocols are a serious issue as most Chinese standards, e.g. for GSM, WiFi, Bluetooth etc., differ
slightly from EU and US standards and so equipment must be modified and locally certified before it
can be sold.

Any business based on analysis of data held by different institutes in China will face challenging
conditions. There is not a culture of data sharing in China and security and confidentially
requirements seriously hamper attempts to make effective use of the data that is collected.

3.1.2. Dams, Dykes and Flood Safety

China has more than 87,000 large and small scale reservoirs.’® About 22,000 of the dams used for
these are above 15 m high and therefore defined as large dams. Many of China’s dams were built of
compacted earth by mass people’s movements from the 1950s to the late 1970s with little skilled
engineering supervision and are expected to have a maximum lifetime of about 50 years™. Thus it has
been estimated that more than 50% of the dams built in this period pose significant risks and require
remedial work'2. More than RMB 60 billion was spent during the 11" Five-Year Plan period on dam
remediation and investment is expected to increase sharply during the 12" Five-Year Plan until 2015,
as a target of making all dams safe by 2015 has been set.

This opens the opportunity for dam risk assessment and monitoring systems and novel technologies
and methods for dam rehabilitation. The first contact for such projects could be the MWR

® Quote attributed to W Edwards Denning — Academic and early management consultant.
Bhttp://www.iwhr.com/english/newsview.asp?NewsID=16831
™ http://www.telegraph.co.uk/news/worldnews/asia/china/8723964/More-than-40000-Chinese-dams-at-risk-of-breach.html
2 “Flood risk management in the Peoplerldnews/asia/china/8723964/More-than-40000-Chinese-dams-at-risk-of-breach.htmland John W.
Porter. Asian Development Bank, 2012.

20

© 2013 EU SME Centre



Report: The Water Sector in China

International Cooperation Department or the Institute of Water Resources and Hydropower Research
(IWHR). Actual engineering or construction work will be difficult for European firms to secure, but
services and technologies could be supplied in partnership with Chinese contractors.

Likewise, there are many thousands of kilometres of dykes and flood protection embankments along
rivers which need rehabilitation. At the same time, many new flood defences are under construction.
In the design of such systems China does not routinely use computational hydraulic and flood risk
modelling systems and domestic technologies in this field are still in the development phase. There is
significant scope to supply expertise and software systems in the effective use of computer modelling,
active monitoring and early warning systems. There is also great need for the development of flood-
related insurance products.

3.1.3. Small Hydroelectric Power Stations

China is by far the world’s leader in large hydroelectric dam construction and operation, so
opportunities for EU firms are very limited. However, the Water Investment Programme set out in the
2011 Water Policy Document includes an initiative to develop much more small hydropower
schemes. These are usually operated on village-level and run of river schemes to supply electricity to
local communities either off-grid or as part of a decentralised generating network. There have been
specific requests for EU SMEs that have expertise in this field from the Sichuan government through
the CEWP .

3.1.4. Strategic Planning, Modelling and Consultancy

As mentioned above, compared to the EU the deployment of computer modelling and decision
support systems is far behind in China, where engineering is more reliant on the application of
engineering codes and standards and analytical methods. Strategic planning is also generally less
integrated than in Europe, which can lead to striking inefficiencies, gaps and overlaps.

Whereas specialist consultancies undertake much of this type of work in the EU, there is almost no
private consultancy market or culture in China. Strategic planning is being done within government,
possibly with some international cooperation, but the core parts of this process are currently strictly
confidential and closed to foreign business.

However, specific technical modelling and analysis by international consultants will find a market in
China as well. Since the client will generally want to buy a product rather than a service, though, any
modelling based study must be fully packaged so that it can be marketed as a product. Thus it is much
easier for the developer of an industry standard modelling package to sell modelling services than for
a third party consultant in China, which is the reverse to the typical situation in the EU.

Access to data is a serious limitation for such modelling approaches — consider the experiences of the
EU-China River Basin Management Programme®® when trying to develop river basin water quality
models: The aim was, based on comprehensive monitoring data, to build an integrated model of a
river system linking the river flow, water quality, urban, rural and industrial discharge data with
catchment information and knowledge of self-purification processes in the rivers and lakes. Such a
model could be used to plan the actions and investments required to reach defined river environmental
quality targets, incorporate these to the river basin management plan and consult with stakeholders to
find the most efficient approach to implementation — basically the application of the EU Water
Framework Directive approach (which has been undertaken in all sorts of ways in Europe) but
adapted to Chinese pollution load allocation procedures.

2 River Basin Management Programme — a €25 million cooperation project in integrated river basin management exchanging experience
between EU and China which ran from 2007 to 2012 focussed on the Yellow and Yangtze River Basins. See www.euchinarivers.org
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At present the data required for such an approach are being collected in China, but they are considered
confidential and security-sensitive and are not shared even between departments of one ministry, let
alone between different ministries and definitely not with commercial or foreign consultants. The
river basin plan production process is confidential as well. Effectively, you end up trying to input to a
plan you are not allowed to see based on analysis using a model the data for which you are not
allowed access to. Such issues have restricted the development of modelling markets in China using
world leading modelling technologies developed in Europe. Similar issues also affect attempts to
undertake comprehensive flood modelling and to some degree urban distribution and wastewater
collection network modelling — there have been some notable exceptions, however.

Once this process opens up, as it has in Europe with the implementation of the Water Framework
Directive, there will be significant demand for high-value work to process these large amounts of data
and the need for the detailed experience of experts from Europe will become apparent. For the
present, however, this will remain a fragmented and slow-growing market, mainly because of the
confidentiality restrictions mentioned above.

3.15. Soil Conservation and Ecological Restoration

A large part of the expenditure of the Water Investment Programme is earmarked for projects in
ecological rehabilitation and soil conservation — especially the terracing and levelling of upland areas
to stabilise and vegetate and the modification of upland farming techniques to incorporate watershed
management and soil conservation. Given the generally low-tech solutions required, it is difficult to
see opportunities for EU SMEs outside of aid-funded projects.

3.1.6. Water Saving Irrigation

There is massive requirement for and investment in water saving in the construction of irrigation
infrastructure for the conveyance of water and in field irrigation systems. Primarily this will have to
focus on canal lining and spray or drip irrigation as well as the construction of covered growing
systems (either films or greenhouses).

Much of this equipment is relatively low-tech and needs to be distributed over a very large area with
multiple small clients in remote areas, making is difficult to enter as a foreign company. However,
greenhouse technology is moving rapidly up the value chain in some areas to produce higher value
and out-of-season produce which can justify the cost of investment in more advanced equipment.

3.1.7. Avrtificial Groundwater Recharge

The depletion of groundwater reserves is extremely serious in Northern China. There is a great need
for technological advances in the active management of aquifers, utilising times of flood or recovered
water to recharge aquifers or underground structures for temporary storage. This will require advances
in hydrogeological planning, geophysical surveying and monitoring, and integration with the rest of
urban water infrastructure. Quality considerations are also very important to avoid long term
contamination of aquifers.

While a few years ago this sort of water resources and watershed management work, like most of the
areas mentioned above, was strictly the domain of development aid funded projects, there is now a
growing research-funded sector with rates high enough for European research institutes to consider
entering into partnerships with Chinese institutions — especially where there is also EU funding
available (see CEWP). It is also now possible that local government clients would be willing to
directly pay international consultants for expertise in these areas. The challenge would be to establish
the right connections beforehand to find the client who is motivated and able to pay for proper studies.
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3.2. Urban Water Supply and Wastewater

Though 97% of the urban population have access to centralised water supply, less than half of this
supply meets the full set of water quality standards based on 35 measurements specified in 1995,
leading to low public confidence in the quality of tap water. In 2012 new standards covering 106
measurements were introduced to try to increase public confidence, but it is likely that overall
compliance will then fall further. 98% of water treatment plants in cities above county level are based
on simple conventional treatment processes such as coagulation sedimentation, filtration and
disinfection, which is not sufficient to purify contaminated source water. Only a few plants in first tier
cities use advanced treatment technologies such as ozone treatment and activated carbon to remove
trace contamination. The new standards may drive greater and wider investment in such processing
equipment for which there currently is limited design and production capacity in China.

For wastewater, around 80% of households in main urban areas have sewerage connected to some
form of treatment, with about 28% receiving secondary level treatment and less than 1% receiving
tertiary treatment. In rural areas the situation is very different, with about 40% of people having no
access to improved sanitation in their homes.

There is a target for 20% wastewater reuse by 2015 which, though there has been a great deal of
investment in wastewater recycling, is very far from being met with just 1% to 2% currently directly
reused.

Thus the extension of secondary treatment to smaller cities and urban peripheral areas and the
upgrading of main treatment works to higher levels especially to enable greater re-use and recycling
of wastewater are major areas for investment. Here, the development of advanced membrane systems
for membrane biological reactors, ultra- and nano-filtration as well as reverse osmosis can have great
application.

3.2.1. Water Recycling: Centralised / Decentralised Wastewater Treatment and Reuse,
Advanced Treatment Membranes

The 12" Five-Year Plan sets ambitious targets for recycling water which in most regions of China are
very far from being achieved. Both centralised and decentralised schemes need to be implemented to
improve the situation.

In centralised schemes, the effluent from a major wastewater treatment works (WWTW) undergoes
tertiary treatment and disinfection and is then piped through a separate pipe network to be used for
purposes tolerant of lower quality water — urban green space irrigation, toilet flushing or industrial
cooling for example. The WWTW is generally located at some distance from the water users, so
extensive and expensive pipe networks and pumping are required. Currently, the provider of the
recycled water can expect to be paid 25%-75% of the water tariff for fresh water supplies** in China.
Thus centralised treatment is currently only practical in very dense large cities such as Beijing.
However, there is still considerable room for improvement in tertiary treatment systems for recyclable
water, opening up opportunities for EU SMEs with the right technology on offer.

A more promising approach is decentralised treatment and reuse. Here, wastewater — either grey water
or foul water — is collected and treated locally at building- or community-level and then re-used
locally. This is ideally coupled with rainwater collection and harvesting as well as storage systems to
balance out supply and the varying demand.

Decentralised wastewater reuse is most effective when integrated into new developments such as eco
cities from the start. As such it is primarily a feature of urban planning and design to be applied in

“ http://www.waterworld.com/articles/wwi/print/volume-26/issue-3/regulars/creative-finance/mbr-technology-propels-china-into-
water.html
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combination with low-carbon buildings, integrated transport and ecological landscaping to create
more resource-efficient and liveable cities. This type of integrated thinking and design is something
that Europeans excel at and there is a well-developed market for international urban planning,
architecture and landscape architecture in China.

Government policy and regulation to increase recycling will encourage people to consider
constructing decentralised wastewater reuse schemes, but they will only be sustainable when there is a
clear economic incentive for the owners to invest in and maintain them, preferably because it is
generating positive returns or because of long-term government subsidies or incentives such as take-
or-pay tariffs.

Even though some decentralised WWTW schemes have already been constructed in China, there is a
lack of application of reliable and economic package treatment plant designs. Advanced packaged
membrane bioreactor and membrane filtration plants are very effective and there is ample room for
development and sales. The technology is already being used in the industrial sector and is now
finding greater application in municipal sectors as well.

Figure 14. Evolution of the MBR Market in China 2005-2010
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The leading domestic player in MBR is Beijing Origin, but EU SMEs with local joint ventures such as
Greentech have also made significant in-roads in recent years. For more information, see case study 1
in appendix A.

For decentralised schemes to be sustainable there needs to be proper management, financing,
operation and maintenance of the systems. This would be most effectively delivered through the
establishment of companies that could operate a number of such schemes in one area, as individual
schemes would be too small to support on their own. This would require the cooperation of local and
foreign companies in the provision of urban services with the goal of integrating different functions to
deliver high quality services.

For more information on decentralised wastewater treatment and reuse in China, including case
studies and reports of pilot schemes, please refer to the River Basin Management Programme (RBMP)
research study report T-086".

3.2.2. Networks:  Pressure and Leakage Management, Modelling Distribution and
Collection Networks, River Modelling

Loss of water in the distribution networks is a waste not only of water but also energy used for the
production of that water. Higher water pressure leads to greater leakage from pipe networks and
higher probability of sudden bursts. Better pressure management, with the goal of achieving
consistent pressure sufficient to match demand requirements which change through the course of the

%5 T-086 Decentralised Wastewater Reuse Dissemination Report , available on www.cewp.org

24
© 2013 EU SME Centre



Report: The Water Sector in China

day, can greatly reduce over- and under-pressure and so reduce leakage, prevent bursts, reduce the
risk of contamination of the supply and save energy. Higher efficiency pumps can also save
significant amounts of energy.

Analysing the problems of supply networks and designing solutions can be most effectively done with
the assistance of network modelling tools. EU SMEs have expertise in the integrated analysis of water
supply networks and the design of pressure management and novel leakage detection and repair
technologies. Such companies could work with Chinese industry associations to match their products
to the clients and partners in China.

Sewage collection systems are another key component of the urban drainage networks and have dual
sanitation and urban flood prevention functions. Urban flooding has become a high-priority issue
especially after the severe floods in Beijing in 2011 and 2012. In Europe, solutions to such issues
would be designed with the assistance of sewerage network modelling tools (e.g. InfoWorks, Mouse
and Microdrainage) and the application of sustainable urban drainage solutions (SUDS), technologies
that EU SMEs could also provide in China. Some European software companies are active in China,
but they have only a limited capacity to deliver the entire consultancy necessary to produce the
models and train local government clients. In Europe, consultancy companies usually specialise in the
delivery of such solutions, using the software packages as a tool. This business model is harder to
establish in China as the clients tend to be interested in the software, but not the accompanying
consultancy. On top of that, there is still often the need to develop and modify the software to fit
specific local Chinese requirements, which is hard to do without access to the underlying code.

River flood modelling using numerical computational methods is relatively underdeveloped in China
as there is a highly developed physical modelling capability. Like urban network modelling,
computational river modelling has great capacity for growth in China once there is acceptance of the
methods, certification of the results and sufficient data collection and sharing.

The Chinese approach of total pollution load allocation for river basin water quality modelling is
completely different to the approach taken in most European countries and requires entirely new
modelling methods to be implemented. Such models have been developed under the EU-China River
Basin Management Programme (RBMP) for example. But far more development will be required
until these can find widespread application. Such models can be key to the successful implementation
of an effective water resources protection monitoring, planning, permitting and enforcement regime.

Local companies and universities are developing their own versions of available software, often based
on the freely available US EPA models, such as EPANET, SWMM and HEC-RAS. Though these are
still inferior to the best European companies have to offer they will eventually catch up and, unless
companies can establish their reputation and market position fairly rapidly, it will become difficult for
late entrants.

Though a very interesting and intellectually challenging market, network modelling in Europe
followed a fairly rapid path from specialist research tool for academics and specialists to commaodity
product produced by well-trained and organised teams of technicians competing fiercely over narrow
margins. There is the danger that in China this development would be even quicker once such
modelling will be made a requirement. Therefore, EU SMEs in this sector would have to be able to
constantly maintain an innovation advantage over local rivals.

3.2.3. Sludge Management

According to MoHURD, there were 3,451 wastewater treatment works (WWTW) in China in March
2013 with a total capacity of 145 million m*/day. At the same time, the China Urban Water
Association estimates that 30 million tons of sludge are produced each year, of which less than 10%
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receive proper treatment’®, as sludge management has not been considered as a priority by local
governments. As a result, reports of illegal dumping of sludge are common. As attention to these
issues grows so pressure is growing to install and operate more sludge treatment processes and to
develop proper sludge management plans. Over the past years, sludge policies and technical
guidelines have been issued by Chinese authorities. In 2010, MEP issued a regulation requiring all
WWTW to have proper treatment and disposal facilities by August 2012, including the standards
these are to meet*’. However, local governments do not always know exactly what their
responsibilities are relating to sludge treatment and the lack of clear indications for financing and
tariff allocations prevent them from making the right decisions in order to facilitate the growth of the
market and to meet government targets. The wastewater treatment equipment market in China is now
largely served by local suppliers, but there is much lower capacity in sludge treatment technologies
and so a greater opportunity for foreign firms to enter this part of the market.

3.24. Urban Eco-City Planning

“Ecological Civilisation” and “Beautiful China” are key government policies announced at the 18"
Party Congress in 2012. These require that new urban developments are planned to incorporate
resource efficiency at the design phase, buildings to be energy- and water-efficient and the
landscaping of cities to also provide functional ecosystem services. European firms are experienced in
developing integrated solutions for energy, water, transport and solid waste management and
recycling, as well as seeing past the limitations of entrenched procedures to implement a circular
economy even within the constraints of a linear planning, approval and design process.

Increasingly new urban developments want to incorporate water features such as lakes and river
frontage as the key design feature of the city. There is also a desire (not always matched by action,
finance and delivery) for the urban plan to incorporate best practices in low carbon design, renewable
energy and resource efficiency. This opens many opportunities for European planners, designers and
engineers to develop innovative integrated designs incorporating many of the features of decentralised
water systems, recycling, sustainable drainage, river and lake rehabilitation and in situ treatment with
ecological landscaping as mentioned above.

3.3. Industrial Water

Increasing pressure on industry to improve water efficiency and reduce pollution discharges should
drive up demand for industrial water treatment. By the end of the 12" Five-Year Plan period, 20% of
all industrial water is supposed to be recycled and reused and 30% less water used per unit of GDP
generated, which would imply the increased application of improved technology to the industrial
processes inside factories.

The MWR and the MIIT have also drafted new regulations concerning water use norms for major
water using industries™® . Offices for the promotion of clean technology have been set up in the MWR,
the provincial environment and water departments and river basin authorities. However, it is still too
often the case that industrial wastewater treatment plants (WWTP) are constructed when far more
efficient solutions would be available incorporating the integrated analysis of water, energy and
materials balances in a facility to identify areas for improvement and investment to achieve best
practice and move towards zero discharge.

' http://www.marketwatch.com/story/chinas-urban-sludge-dilemma-sinking-in-stink-2013-08-09

7 Waste Water Treatment Project Technical Specification of Anaerobic/Anoxic/Oxic Activated Sludge Process (HJ 576-2010), see
http://english.mep.gov.cn/standards_reports/standards/Catalogue_Standards/201101/t20110113 199825.htm, for lists of relevant
environmental regulations

'8 Guidelines for Water Resources Argumentation of Construction Projects (revision),SL/Z 322-2005, Exposure Draft issued in 2012
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3.3.1. EPC Contracting of Treatment Processes

Many industrial processes require clean make up water and pre-treatment of wastewater before
discharge into municipal sewer systems or directly into rivers. The scale of projects for industrial
customers are usually well suited to SMEs and there are a number of companies in China providing
turnkey solutions for industry through engineer-procure-construct (EPC) contracting either directly or
through partnerships or JVs with local companies.

It is easier to enter this market if you are able to take on and manage the finance and risk aspects of an
EPC contract. The client base for these projects would be state-owned enterprises (SOEs) and private
industry rather than local government. Funds are more likely to be immediately available to finance
industrial water infrastructure where such investment is critical to sustaining a profitable production
process, unlike in the municipal sector where the cost of providing treatment is purely a cost burden
for the respective city.

3.3.2. Cleaner Production: Water Saving and Energy Efficiency

Regulatory and administrative targets are driving industry to achieve higher water and energy
efficiency targets. Generally the most efficient means to comply with tightening discharge levels is to
improve production processes to prevent release of pollutants at source. To conform with total
pollution load targets, reducing wastewater discharge by improving water efficiency and the
application of clean production will likewise save water and energy.

Water or steam are the main energy carriers in most industrial processes, so saving water also means
saving energy. Since the water price is still relatively low, it is energy saving and business critical
environmental compliance (where enforcement is strong enough) that drives the economics of water
saving. For more details on cleaner production in industry in China and application of integrated
pollution prevention and control (IPPC) and best available technology (BAT) techniques see the
RBMP report on clean technology and water saving™.

There have been initiatives in China to establish energy services companies (ESCOs) to specifically
provide energy saving solutions to industry in return for a share of the savings, which can be
combined with water saving and pollution reduction. However, the contractual conditions for the
operation of such companies in China are difficult and so take up has been low so far.

Often investments in cleaner production have very favourable rates of return, but industrial enterprises
do not have the necessary expertise and technology in-house to effectively implement them. For this
reason ESCOs have been conceived to invest in other company’s facilities to implement energy- and
material-saving techniques. The ESCO would then receive a portion of the expenses saved as payment
over a certain period of time. This concept has been very successful in the US and is also being
widely implemented in Europe. From the late 1990s onwards the World Bank and others have
promoted this concept in China and, especially with current aggressive energy saving targets,
significant growth is expected. However, the ESCO concept does not fit well with Chinese business
culture and the Chinese banking system is not well suited to giving out loans of EUR 1 to 6 million
with relatively long payback periods, which are required for such schemes. Also, Chinese enterprises
are not normally comfortable with having another company operating within their production
processes in a manner that often needs to integrate across separate parts of their business structure.
Thus application of this concept has been much slower than expected in China®.The World Bank,
especially through the International Finance Corporation (IFC), and the Asian Development Bank are

19 “Clean Technology for Water Resources Protection: A Summary Handbook”, RBMP Report T-089, Jan Koning and Simon Spooner, July
2012, see www.cewp.org. see also “Food and Beverage Sector - Water Efficiency and Waste Water Treatment, China” at
www.innowater.eu

0 See http:/greenleapforward.com/2009/10/28/energy-service-companies-in-china/ and
http://www.ifc.org/wps/wem/connect/dbaaf8804aabab1c978dd79e0dc67fc6/IFC+EE+ESCOS+Market+Analysis.pdf?MOD=AJPERES.
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investing heavily into this area, which has huge potential if confounding factors can be overcome. The
leading Chinese operator in the sector is the China Energy Conservation and Environmental
Protection Group®, who also has a joint operation with the UK Carbon Trust.

3.3.3. Desalination

The 12" Five-Year Plan sets a target of 2.2 million m*/day of new desalination capacity to be added in
China by 2015. This is seen as a key part of the plans to meet rising water demand, especially in the
coastal east of the country. A number of plants have been constructed and more are under
construction, mostly using reverse osmosis (RO) technology, but the regulated low price of water is a
major barrier for urban water supply since the energy cost of RO-produced water is much higher than
the possible sales price. There are also issues of demineralised water causing corrosion and water
quality acceptance issues in water supply networks in some areas. As a result, even where constructed
the utilisation of desalination is very low, acting as an emergency supply only. Much more work is
required to improve the strategic planning and contracting conditions for desalination if this is to meet
the ambitious targets for growth®.

The low energy consumption of newer RO processes and of membrane distillation processes utilising
waste heat from thermal power plants could greatly reduce the cost of desalinated water. But China
still lacks these technologies for efficient desalination, opening up a five to seven year window for EU
SMEs to enter this market with an advantage over local competitors. China is rapidly developing its
membrane production capacity and technology. Though RO is still uneconomical in urban water
supply, there is a massive and well establish market for RO technologies in the industrial sector, for
example for process and boiler make-up water production. These are smaller installations and
therefore less energy-cost sensitive and so tend to use conventional ultra-filtration and RO
technologies.

The introduction of desalination is supported by the China Desalination Association (CDA), which is
a division of the China Water Enterprises Confederation (CWEC)Z.

3.3.4. Unconventional Oil and Gas

Following the energy revolution that shale gas has brought about in the US, China is looking very
seriously at the development of its own resources in this area. Initial estimates put reserves in China to
be in excess of those in the US. This is of huge national significance as conventional natural gas
reserves in China are relatively low. Ambitious targets have been set for the development of shale gas
in China. However, much of China’s reserves are located much deeper than those in the US and it is
not certain if the geological conditions are as conducive to exploitation. The huge water resources
requirements of shale gas fracking processes and their environmental impact are also major
constraints to development and a regulatory system for this is as yet undefined. Finally, a lack of
available process technologies for the supply of water and treatment of wastewater in shale gas
operations acts as an additional constraint.

In the 11™ Five-Year Plan period, ambitious targets were set for the development of coal bed methane
production in China. However, the uncertainty in jurisdiction between coal enterprises and gas
pipeline enterprises made the development of these reserves very difficult and little progress was
made. There is concern that these uncertainties will also affect the shale gas industry and stall
development here as well.

2 http://www.cecep.cn/g489.aspx

2 See http://chinawaterrisk.org/resources/analysis-reviews/desal-in-china-trends-opportunities/ for an introduction to the desalination
situation in China

2 http://www.cda-ida.org.cn/en/
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3.3.5. Mining Water Management

Water management is also essential in the coal and mineral mining industry, requiring detailed
geological and hydro-geological studies to understand the challenges and implications for production
and post-production phases. The mining industry has inflicted great damage on the quantity and
quality of water resources in mining areas. For this reason amongst others, China is transitioning from
a large number of small private mining companies to a smaller number of larger operators who are
better able to meet more stringent safety and environmental regulations. Because of this, opportunities
are arising for specialist companies in mine water management.

3.4. Combining Technology, Finance and Project Management

Chinese clients in water and environmental projects are often looking for comprehensive solutions
delivered through long-term contracts combining technical expertise and equipment with project
finance and management. The major Chinese water sector companies now supplying urban water
infrastructure are subsidiaries of financial and capital management conglomerates. At the same time,
uncertainty about the regulatory and contracting environment has made it increasingly difficult for
foreign firms to operate effectively in the sector. Also as the spread of the companies managing water
supply and wastewater concessions and BOT contracts in an area increases and consolidates so
regulatory developments are required to ensure that customers are protected from monopoly
behaviour and that these companies can raise the finance required to keep growing.

This opens 2 opportunities 1. How to use European expertise to deliver more efficient urban water
infrastructure through regulated privatization models. 2. How to engage in the delivery of projects in
China through partnerships of financers, technology producers and consultants.

There are examples in Europe — such as the partnerships in the UK now delivering the AMP5 water
investment programmes — where a combination of international expertise and collaborations between
private water companies, contractors and consultants are delivering improved services at reduced
costs. These partnerships are highly complex in how they have evolved, but certain key features could
be simplified and are transferable to the situation of China. In the UK, urban water management has
been devolved to a small number of large private companies who are closely regulated by the
government. This has allowed greatly improved levels of service whilst keeping water tariffs at a
consistent and reasonably low level. As China develops its regulatory environment, examples like this
one can serve as a showcase for applied best practice.

3.4.1. Accessing Finance for EU SMEs in China

It is much more difficult for a foreign SME to obtain funding from external sources in China than in
many other parts of the world. While the initial market entry and company setup can be financed by
private funds brought in from Europe, financial problems frequently become apparent once there is
the first successful order and the prospect of signing a contract, as significant advance expenditures
are often required before payment.

It is preferable to raise such working capital in China rather than having to bring it in from the EU.
Two options are most common: either using the China branch of an international bank with well
established relations with the parent company in the EU, or working with local banks and guarantee
companies.

Both approaches will require an effort to build good relationships with the local representatives of the
banks as well as the ability to demonstrate a strong business plan, technical assets and management
capabilities of the company in China. Access to finance from local banks will additionally require
experience with the local banking and accounting practice and culture.
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Until recently, it was almost impossible for a small company in China to get bank financing of
working capital or for business expansion. Chinese banks usually prefer lending to large companies,
where the size of the deal can justify the risks involved. However, in recent years market forces have
pushed many banks to develop products aimed at combining a number of smaller company projects
into group vehicles. This is especially common in the green and environmental sector, where there are
some special incentives for development.

Chinese banks also offer products based on loans against accounts receivable, something that
European banks do not usually do. Another Chinese specialty are companies like the Beijing Capital
Group, which specialise in providing loan guarantees secured against company IP, property or shares
which can then be offered to the banks as security without the bank requiring any specialist sector
knowledge to assess these risks. Typically these would invite a 1.75 to 2% charge.

After the initial establishment of a foreign company’s local branch company in China (most
commonly a wholly foreign-owned enterprise or WOFE) and the injection of capital necessary to
establish that company, it can become much more difficult to arrange further capital transfers and
currency exchange. It is therefore important to ensure that the initial capital injection is sufficient to
cover operational requirements.

Examples of some of the options available for obtaining working finance in China is given in
appendix A in case study 1 on Greentech, and is also a key issue in case study 3 on Mixel.EU
Member State chambers of commerce and trade promotion agencies can provide support to market
investigations, organise trade missions and some also offer temporary office space and information on
key contacts in government and industry. Some Member States are also establishing specific water
technology support programmes which can provide working capital financing for companies and may
also provide more traditional export support finance.

The EU provides support through the EU SME Centre and the China IPR SME Helpdesk, through the
CEWP and indirectly through the European Union Chamber of Commerce in China and the Water
Working Group.

3.4.2. Key Success Factors

To successfully obtain a foothold in China, EU SME water companies will have to adapt their
products and business processes to fit the local culture and market. We have identified the following
proven strategies to achieve this:

1. Understand the market and the procurement processes — who are the real clients and key partners
and which actions need to be taken at which stage of the procurement process; from profile
raising and intelligence gathering to positioning, partnering, tendering and the delivery of
projects.

2. Match the product that you are selling (be it services, expertise or technology) to the needs and
expectations of the clients — these are likely to be quite different to typical European client
expectations. This will mean doing research and listening very carefully to what potential clients
are saying.

3. Map the revenue streams of the clients and the supply chain — make sure that you are entering the
deal at a point at which clients have revenue available with which to pay you.

4. You will have best chance of successful entry in niche, emerging or high-risk areas of the market.
Keep the product simple so that clients can easily understand its purpose and function.

5. Adapt, tailor and package your product to comply with local standards and market prices. This
may mean adapting any patented IP to fit local conditions.
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It will be very difficult to find success in commodity markets where your costs will inevitably be
higher than the local competition’s. Define a premium product that still offers good value. If done
successfully, it is possible to achieve very high margins in China — potentially higher margins
than in the EU.

Though the greatest skill that Europeans have is the ability to efficiently manage complex
integrated systems, this can be very difficult to explain to Chinese clients. Therefore, express
yourself in simple terms.

Have strategies to protect your IPR, either by filing for patents or maintaining secrecy.

Assume that any IP-related secrets you bring to China will be compromised, as both data security
and trust can be low in China. Therefore, keep essential trade secrets offshore wherever possible.

Acquire knowledge of the financing options available to support the growth of your business. If
finance is required, ensure you have staff who fully understand Chinese banking and accounting
procedures.

Invest in building relationships with technical, business and financial partners and exercise due
diligence. The EU SME Centre can help with this.

To summarise, China’s water resource scarcity and pollution issues create both considerable risks and
opportunities. There are complex planning and bidding procedures for foreign companies to negotiate
and certain areas of the market will be inaccessible. To be successful, EU SMEs will have to find the
niches in which their expertise and premium technology are valued and there are clients with the
financial resources to procure their services. If you get it right, the opportunities will outweigh the
challenges.
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Appendix A. Case Studies
Case Study 1 — GreenTech

GREENTECH

GreenTech is an example of an SME based on C
2 BRNE

European water industry experience and

technology which was established as a
European—Chinese joint venture company with _;r_""
design and manufacturing based in China and ;
only servicing the Chinese market. GreenTech
operates through a variety of contract
approaches including equipment sales, EPC
contracting, public-industry-private-partnerships
(PIPP), and performance security programmes
(PSP), in which the company analyses and
upgrades client facilities, providing equipment
and training as well as partially finances required

investment in exchange for long-term returns. Nedtesate A o
Over the years, they have experienced steady = &

H \\s . I‘w:e-'
growth and the company has no external capital, o
i.e. it is fully owned and financed by the 7 all
partners. '

The company, which was established in 2004, is majority Chinese-owned and employs about 110
people (50% white collar professional engineers and 50% blue collar workers) in their factory and for
site services. GreenTech is a “water only” technology and engineering company and specialises in
membrane system technology. They apply technologies such as micro-filtration, ultra-filtration, nano-
filtration and reverse osmosis in large water treatment systems for wastewater reuse (both municipal
and industrial wastewaters) and drinking water. They design, manufacture, supply and install these
systems all over China. Typical projects range in value from RMB 10 to 50 million and in capacity
from 10,000 up to 100,000 m*/day. In June 2013 they commissioned the single largest wastewater
reuse project in China, located in Qinghe, Beijing, with a peak capacity of 250,000 m‘/day
(wastewater of 1.5 million people).

The projects typically require substantial working capital, as client
payments lag behind the actual cash-out cost and expenses. About 60%
of a typical project involves external equipment purchases, for which
payment needs to be made when the equipment is delivered while related
client payments usually will only be received after commissioning and
start-up of the entire plant. Typically this leaves a six to nine month
funding gap. Furthermore, typical projects require bank guarantees for
advance payment security, plant performance security and warranty
security, which can easily add up to 30% of the contract value.
Traditionally, banks will require full cash security for issuing bank
guarantees. The combination of working capital demand and required
bank guarantees severely impacted the company’s cash flow and was
limiting further development and growth.

No international bank showed any interest in helping in this situation, so they had to look for domestic
sources. Three years ago they appointed a dedicated financing and credit manager and started
company presentations and discussions with a wide variety of Chinese banks. After 10 to 15 initial
presentations the feedback and discussions made it clear that, despite the fact the banks liked the
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company and the business, direct bank financing would not be possible. The solution, however,
became apparent as well: using so-called “guarantee companies” as intermediaries.

Following this realisation, the company started a similar road show of presentations and discussions
with Chinese guarantee companies, spending a lot of time establishing relations on all levels with both
banks and guarantee companies. This meant a lot of listening, preparing of new presentations,
entering more discussions and, most importantly, persistence in the follow-up. Presently, GreenTech
has several credit facilities, both company-based as well as project-based, with a variety of banks and
guarantee companies:

1. Company credit facility with one of the big four Chinese banks, guaranteed by Beijing Capital
Group for a total of RMB 80 million, of which RMB 15 million is working capital and RMB 65
million bank guarantee facility. This facility is secured by project accounts receivable, some
company innovation patents and partially by company shares.

2. Project credit facility with a local Chinese bank guaranteed by the Zongguancun guarantee
company for RMB 75 million. This facility is a mix of working capital and project bank
guarantees, secured by the project accounts receivable and a few utility patents.

3. Project guarantee facility with another Chinese private bank for RMB 7.5 million, a mix of
working capital and project guarantees secured by the project accounts receivable.

The key factors for success:

- You need to have a good and convincing business story consisting of technology, innovation,
experience, references, good company management and future growth potential.

- Invest time and energy in relationship building with many players (banks and guarantee
companies) and involve all levels.

- Persistence, persistence and persistence.
More details on GreenTech and their project portfolio can be found at www.greentech.com.cn.

GreenTech used their patents as collateral against parts of the loans. In their case, the value of the IP
was assessed directly by the banks and guarantee companies rather than by the use of separate IP
valuation companies. In the case of a company with valuable IP assets, getting a formal valuation can
be an effective way to create a quantified asset that can be used as collateral.
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Case Study 2: microLAN Water Quality Monitoring Systems

microLAN is an example of a company

manufacturing equipment in the EU and selling \ -

to government and private sector clients in ' m Icro
China.

] ] On-line Biomonitoring Systems
microLAN started in March 2003, currently

employs 10 people, and has offices in the Netherlands (Waalwijk), China (Hong Kong) and the US
(Wilmington, Delaware). microLAN is market leader in the development and sales of online toxicity
analysers using luminescent bacteria (Vibrio Fischeri). The resulting product, TOXcontrol, was
developed as an automated toxicity monitor. In 2004 microLAN On-line Biomonitoring Systems
introduced their newly developed monitor, built to the latest demands of online monitoring
technologies. In 2006 microLAN received a technology award recognising the company as the fifth in
the "Top 100 Innovate Companies of The Netherlands™.

TOXcontrol has been sold to a large number of drinking water utilities of major cities, including
Beijing, Paris, Washington, London, Amsterdam, Shanghai, Guangzhou and Shenzhen. The company
has operated in China for about five years, with local representatives undertaking market research and
maintaining client contact. Technical experts from the Netherlands travel to China regularly for client
meetings, trade fairs and technical conferences, which are a key part of marketing and business
development.

When first entering the market in China, the requirements Sites of ToxControl
for online monitoring by local government and industry had monitoring stations
only recently been introduced, so there was only a very withHenan EPB
limited range of equipment available and very little
appreciation of the required specification of such systems

by the clients. Thus, the initial marketing phase required ﬁ
both an effort to gain an understanding of the market as
well as educating the clients about the advantages of a
biological approach to toxicity monitoring. For this,
participation in international technical conferences was very
useful.

In China, microLAN charge a premium over EU prices for
their equipment, but this also includes a degree of
consultancy, maintenance, and training (provided by the
local distributor), which would be charged separately in the
EU. This approach acknowledges that Chinese clients often have specific budgets for equipment
purchases, but no separate budgets for supporting services. In addition, the price also has to cover the
higher cost of sales by local distributors and all importation costs in China.

Local competitors are now “learning” the details on the operation of the technology and so are able to
produce comparable equipment at much lower prices. Thus, though the total market for this type of
equipment is growing very rapidly, the share available to microLAN is reducing and limiting the rate
of growth of the company. The sales volume is still stable, however, due to the companies well-
known name associated with market leadership and the introduction of new techniques and
applications.
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Case Study 3: Mixel Agitateurs

Mixel is an established French company with
international operations which started business in China
in the 1990s and established a manufacturing facility in
the Beijing Development Zone in 2005. The company
produces specialist mixing elements which are used in
processing industries such as food and beverages, , AP 1258
pharmaceuticals and water and wastewater treatment.
Their innovative products provide greater mixing
efficiency, decrease energy use and increase longevity
compared to standard designs.

IPR protection was a concern from the beginning and
even though manufacturing takes place in China, all
designs remain in the EU. Competitors are theoretically

still able to copy individual products, but since most = r—
products have to be tailor-made, this would require a full mIH i
understanding of the underlying principles and formulae. tateurs

. L . . ., The mixing rechnology
As the market in China is growing, so is Mixel’s share -

with room for growth in many sectors. However, difficulties in accessing finance have been limiting
the company’s options to some extent. As it becomes harder to inject further capital into a company
after the initial setup of a WOFE, retrieving working capital can be a challenge.

Typically, contractual payment terms for water sector projects state that the contractor is to receive
several deferred payments only after delivery. The first of these payments is usually linked to delivery
and on-site acceptance (+ 1 months), the second to the commissioning (no fixed date and generally
out of control of the contractor, about + 6 months from delivery), and the final one — usually covering
the last 10% — to the end of the warranty period (18 months). This issue is made worse by the fact that
most clients do not respect the contractual payment terms and pay very late, and even then many use a
draft bank check with a validity of up to six months in the future. Local banks are usually not willing
to help and tend to find all sorts of excuses to refuse to endorse the draft bank check ahead of time;
even if the company agrees to pay a penalty (i.e., interest of 7 to 8% per year).

To bridge this gap, Mixel initially obtained loans through French government connections and the
help of the French chamber of commerce. Later on loans from local banks secured against accounts
receivable became available.

For more details on Mixel, please see the EU SME Centre case study available on the Centre website.
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Appendix B. Regulatory Structure

This section sets out some of the key features of the Chinese regulatory system concerning the water
sector.

A large number of Chinese governmental organisations are involved in the management of water in
China. These are often referred to as the “Nine Dragons”, even though their number seems to be
increasing continuously. Figure 15 below sets out the main institutions involved.

Figure 15. China Water Sector Organisation and Structure
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These may be grouped into:

e The ministries with specific responsibilities for the water sector: the Ministry of Water Resources,
the Ministry of Environmental Protection and the Ministry of Housing and Urban-Rural
Development.

e A number of other ministries with partial involvement in water management. In addition to those
shown in graph, the Ministry for Industry and Information Technology (MIIT) is responsible for
water and energy efficiency in industry.

e The lead executive branches of the government which control policy, law, planning and finance;
these cover many sectors and are very important for China’s water industry, too.
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The ministries provide direction and technical guidance on behalf of the Central Government with
actual implementation taking place at the provincial level. Each of the departments has
representations at different levels of provincial, municipal, county, town and village whose operation
and activities are mostly funded by that level of local government. This can lead to conflicts between
the technical direction issued by the ministries and the operational, financial and management
priorities of the provincial departments.

The ministries are supported technically by scientific research and design institutes. Staff in these
nominally independent institutions (sometimes referred to as undertaking units) tend to move
frequently between these and official government civil service posts. Financially, these institutes are
contracted mostly by their related government department to undertake work and studies on behalf of
the government.

The key staffing appointments and the assessment of performance against key performance indicators
is carried out by the Communist Party of China (CPC), which also influences the key priorities for the
senior leadership. When considering regulatory reform in China, the exact composition of the party
organisation department’s performance indicators ( which are linked to the objectives of the Five-
Year Plan) are of great importance in a way that is generally not comparable to Europe. The role of
the legal system, including the ability to process prosecutions and rights of appeal, are presently of far
less priority in China than they are in Europe. As an example, these relationships are illustrated for the
Ministry of Water Resources in Figure 16.

Figure 16. Ministry of Water Resources - Vertical and Horizontal Structure with
Supporting Organisations
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The water resources sector is unusual compared with other government departments in also having 7
river basin organisations (Yellow, Yangtze, Pearl, Songliao, Hai, Huai and Tai lake) which are
directly appointed by the Ministry of Water in a trans-boundary manner across multiple provinces.

Generally policies and regulations are passed down from the central ministry to the subordinate
departments. There are very limited mechanisms for coordination between ministries and there is
often fierce competition for limited budgets and power, especially where there are overlaps in
function and jurisdiction. Sometimes it is only through internationally funded initiatives that different
ministries get to meet and coordinate activities. At the local levels there is often more coordination
between departments mostly through personal relationships and various semi official committees and
associations to discuss policy and planning development.Figure 17shows how some of the different
departments in the water sector are related at the different levels of government
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Figure 17. Roles and relationships of government water sector bodies from central to local
levels
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Appendix C. List of New Governmental Policies

The Water Management Decree of March 2012: provides a number of new targets for water
usage caps for 2015, 2020 and 2030. These targets are to control water use so that it will be
limited to 635 km? by 2015, 670 km? by 2020, and 700 km3 by 2030. New targets for industrial
water consumption aim for 30% less water use per every CNY 10,000 (EUR 1,200) of value-
added industrial output, by 2015 (as compared to 2010 figures). This figure would drop, so that by
2020, 65 m?® of water would be consumed per every CNY 10,000 (EUR 1,200) of value-added
industrial output and by 2030, water consumption would be 40 m3 for every CNY 10,000 (EUR
1,200). The Decree also lays out plans for the restriction of water pollutants and improvements to
irrigation water efficiency. This will greatly drive the demand for water efficient industrial, urban
and agricultural production technologies.

The Water Pollution Prevention Plan on Key Basins (2011-2015): aims to improve overall
water quality from moderately polluted to slightly polluted in key river basins. More details on
what this will involve are set out in section 2.1.3.

Revised Drinking Water Standards: These came into force in July 2012 and they apply stricter
criteria to drinking water quality by increasing the number of water quality indicators to 106 from
the previous standard of 35 indicators introduced in 1985. This will drive higher standards and
require more advanced technologies in drinking water treatment.

Most Stringent Water Management System Methods “The Three Red Lines”: They set specific
targets to restrict total water usage and also to promote water efficiency and water quality for each
province. Discussed further in section 2.1.1

Water Resource Fee Standards: These were issued on 14 January 2013. These specify a
minimum fee for water resources by type of water (surface/groundwater) and by province. These
herald a significant increase in water resources fees and in most cases groundwater fees are twice
those for surface water to encourage preservation of this precious resource.

Guidance on the Development of Environmental Protection Services: This guidance was
issued in line with the 12 FYP Strategic Emerging Industry Plan which prioritises: energy-saving
and environmental protection; information technology; biology; advanced equipment
manufacturing; new energy; new materials; and new-energy vehicles. The guidance outlines plans
for the formation of 50 environmental protection service companies with revenues of more than
CNY 1 billion (EUR 120 million), which are expected to strengthen market-oriented reforms in
the water sector by helping to establish accurate water pricing, with consultation on the
introduction of progressive water tariffs which increase exponentially with consumption (ladder
tariffs).
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Appendix D. List of Main Companies and Contracts
Company Parent company (country) Population served

Water Sewerage Total?*
Totals 157,150,000 | 150,815,000 | 276,586,500
AEH Ciena Enterprises (Singapore) 1,650,000 2,675,000 3,975,000
AGEPSG Guozhen EP (China) 0 8,000,000 8,000,000
Anhui Water Resources Dev Co | Anhui Water Resources Dev Co (China) 1,600,000 0 1,600,000
Aquamundo Amiantit (Saudi Arabia) N/A 400,000 400,000
Asia Water Tech Asia Water Tech (Singapore) 1,750,000 6,185,000 7,935,000
BCH Metito Utilities (UAE) 0 3,500,000 3,500,000
Beijing Anling Beijing Enterprises / Golden State 2,000,000 0 2,000,000

(China)

Beijing Capital Co Beijing Capital Co (China) 9,200,000 6,500,000 11,600,000
Beijing Enterprises Water Beijing Enterprises Water (China) 8,150,000 20,335,000 27,766,500
Beijing Herocan Beijing Herocan (China) 50,000 2,300,000 2,350,000
Bio-Treat Technologies Han Kore (China) 250,000 7,610,000 7,860,000
Boustead Singapore Boustead (Singapore) 100,000 0 100,000
Cathay International Water Cathay Intl (HK) 4,000,000 0 4,000,000
CGE Zunyi Water VE (France) / Citic (China) 500,000 0 500,000
Cheung Kong Infrastructure CKI (PRC) N/A N/A N/A
China Everbright China Everbright (China) 250,000 9,250,000 9,500,000
China Evergreen China Water Group (China) 0 250,000 250,000
China Water Affairs China Water Affairs (China) 9,800,000 1,000,000 10,800,000
China Water Company Sembcorp (Singapore) 2,330,000 0 2,330,000
China Water Industry China Water Industry (China) 6,200,000 7,700,000 9,200,000
Chongqing Water Group Chongging city (China) / SE (France) 15,000,000 0 15,000,000
Easen International Easen International China) 0 500,000 500,000
GDI GDI (HK) 5,800,000 0 5,800,000

2 Note that the Total population served is less that the total for water and for wastewater because in it does not include those locations

where both water supply and wastewater collection are provided by the same contractor.
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Company Parent company (country) Population served

Water Sewerage Total?
Global Green Tech Global Green Tech (HK) N/A 800,000 800,000
Golden State Environmental Golden State (China) 0 1,000,000 1,000,000
Heilongjiang Interchina Heilongjiang Interchina (China) 1,935,000 3,010,000 4,745,000
Hong Kong & China Gas & HK & China Gas & Light (China) 1,800,000 0 1,800,000
Light
Hyflux Hyflux (Singapore) / Mitsui (Japan) 1,070,000 1,000,000 1,920,000
Jiangsu Jiangnan Jiangsu Jiangnan Water (China) 250,000 0 250,000
Jiangsu Water Group SE (France) / Golden State (China) 590,000 1,500,000 2,090,000
Jiangxi Hongcheng W’works Jiangxi Hongcheng W’works (China) 1,550,000 6000000 6,000,000
Kerry Utilities PPB (Malaysia) 0 1,000,000 1,000,000
Ming Hing Waterworks Mongolia Investment Gp (Hong Kong) 80,000 0 80,000
Nanhai Development Nanhai Dev Co (China) 1,100,000 500,000 1,100,000
Nanjing Sembcorp Suiyu Sembcorp (Singapore) 0 0 0
Ningbo Fuda Company Ningbo Fuda (China) 750,000 0 750,000
PBA Holdings PBA (Malaysia) 250,000 0 250,000
Pinang Water PBA (Malaysia) 500,000 0 500,000
Qianjiang Water Resources Qianjiang WR (China) 500,000 0 500,000
Quingyuan Running Water Co Guangdong Golden Dragon (China) 700,000 0 700,000
Ranhill KWI Ranhill Utilities (Malaysia) 125,000 0 125,000
Salcon Water Salcon Eng (Malaysia) 3,070,000 200,000 3,270,000
Shanghai Chengtou Shanghai municipality (China) N/A 0 N/A
Shanghai Fengxian Saur Bouygues (France) 3,500,000 0 3,500,000
Shanghai Linggiao Tap Water Shanghai municipality (China) N/A 0 N/A
Shanghai Urban Construction Shanghai UC (China) 0 3,000,000 3,000,000
Shanghai Young Sun Shanghai Y'S (China) 0 800,000 800,000
Shenfei Dayen Dayen (Singapore) 0 125,000 125,000
Shenyang Public Utility Shenyang municipality (China) 5,750,000 0 5,750,000
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Company Parent company (country) Population served

Water Sewerage Total?
Shenzhen Kondarl Shenzhen Kondarl (China) N/A N/A N/A
Sichuan Guangan AAA AAA Public (China) N/A N/A N/A
SIHL Shanghai Ind. Holdings (China) 5,400,000 6,000,000 6,900,000
Sino French Holdings SE (France) / NWS Holdings (China) 17,100,000 2,800,000 20,700,000
Sino Water Puncak Niaga (Malaysia) 250,000 0 250,000
Sino-Dutch WIG / BCH Rabobank (Ned), & GreenTech (China) 150,000 250,000 250,000
Sound Group Sound Global (China) 1,300,000 11,700,000 13,000,000
Suzhou New District Suzhou municipality 100,000 0 100,000
Taliworks Taliworks (Malaysia) 0 1,700,000 1,700,000
Tianjin Capital Env Protect Tianjin Environ (China) 1,200,000 12,350,000 12,350,000
Veolia Water VE (France) 36,400,000 19,360,000 41,700,000
Veolia Water / CEI VE (France) / China Everbright (China) 0 800,000 800,000
Western Water Han's Technologies (USA) 620,000 715,000 1,335,000
Wuhan Sanzheng Industry Wuhan municipality China) 1,600,000 0 1,600,000
Xin Jiang Hui Tong Xinjiang HT (China) 380,000 0 380,000
Xinjiang Urban Const Xinjiang Urban (China) 500,000 0 500,000
Zhongshan Public Utilities Zhongshan Public Utilities (China) N/A N/A N/A
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Appendix E. China Europe Water Platform

The China Europe Water Platform was launched in March 2012 at the 6™ World Water Forum in
Marseille, France, where a Joint Statement was signed between the Ministry of Water Resources of
the People’s Republic of China and the Presidency of the Council of the European Union, represented
by the Danish Minister of the Environment. The CEWP was then entered into the EU-China
Declaration and signed by Li Kegiang and Manuel Barroso in September 2012.

The China Europe Water Platform is designed to maintain the dialogue on water resources policy,
management, research and commerce between China and the EU, its Member States and like-minded
countries in Europe to follow on from the EU China River Basin Management Programme which
closed in July 2012.

The CEWP:
e comprises 3 pillars:
0 Policy / Governance
0 Business Opportunities
0 Research Coordination
e coordinates co-lead projects of Member States
e commissions studies, organises conferences, seminars and study tours.

The policy and governance pillar is initially focused on helping China to draw from European
experience of implementing effective river basin management regulations, in particular how
permitting systems have been developed to enforce water policy and how European best regulatory
practice could be adapted to the special circumstances of China to help the development of
appropriate systems there.

The business pillar is building greater understanding of the various major water sector investment
programmes under the 12" Five-Year Plan, identifying the businesses involved in these and how EU
SMEs can find opportunities to work with Chinese companies to deliver improved technologies and
efficient methods through mutually beneficial commercial partnerships. The business pillar acts also
through the EUCCC water working group and has established links with the China Water Enterprises
Confederation. The business opportunities pillar is also establishing contacts to provincial water
departments.

The research pillar has catalogued the various water sector research programmes in Europe and China
and the key institutions involved. The aim is to facilitate joint research efforts by coordinating funding
from both the Chinese and European research funding agencies in partnership programmes involving
institutions from both regions.

The co-lead projects are studies and pilot projects being undertaken in China with the financial
support of EU Member States and partnered with Chinese institutions. The CEWP is to provide an
enabling environment for establishment of partnerships and defining levels and scope of cooperation
at co-lead level. The CEWP will also coordinate strengthening the contribution of water sector
projects to the EU-China Partnerships on Sustainable Urbanisation and on Agriculture and Food
Security. The co-lead programme has been focused on three topic areas: rural water challenges; urban
water challenges; river basin and flood risk management. Around a dozen projects are in preparation
or have commenced.
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Some of the main activities of CEWP include meetings at the World Water Summit in Budapest in
October 2013 and a business opportunities mobilisation conference as part of the EU-China Business
Summit in November 2013.

The Business Summit should be of direct interest to EU water sector SMEs in providing the
opportunity to find out more about the water investment programme of China and of the large,
medium and smaller companies in China involved in the water sector and projects at central and
provincial levels.

For more detailed information, please contact Mr. Simon Spooner: Simon.Spooner@atkinsglobal.com
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Appendix F. Additional Resources
Water and Environmental Industry Associations in China

As well as support from the EU SME Centre itself, there are Chinese government organisations and
industry associations who are responsible for facilitating the introduction of new technology in the
Chinese water and environmental sector.

Water Resources
The Ministry of Water Resources Science and Technology Promotion Centre
WWW.Cwsts.com

The role of STPC is to promote technologies that are applicable to the water resources sector, for
example for flood management, irrigation and drainage, hydraulic and water quality monitoring,
groundwater monitoring and modelling, leakage detection, pipe technologies etc. They evaluate new
technologies through a pilot study and expert panel assessment. If the product is considered to be
sound and useful then they will help to connect the producer with national and local projects around
China that would want to utilise such a technology. Since founding in 2004 they have certified and
promoted more than 330 products. Most of these are from domestic producers, but some are from
international companies such as Hatch from the USA, AGT from Switzerland and Unisense from
Denmark.

Contact for STPC:

Xinmin XIAO Tel.: +86-10-6320-5469, +86-182-0126-7722

Liangging CHEN Tel.: +86-10-6320-5470, +86-131-6132-2468

Email: tth@mwr.gov.cn; xiaoxm@mwr.gov.cn; chenlg@mwr.gov.cn

Address: Science and Technology Promotion Center, the Ministry of Water Resources, 9F,

Building C, No. 3 Yuyuantan South Road, Haidian District, Beijing 100038, China

China Water Enterprise Confederation / China Desalination Association
www.cda-ida.org.cn/en/

The China Water Enterprise Confederation has been appointed by the Ministry of Water Resources as
the business arm of the China Europe Water Platform (CEWP) to coordinate with the water sector
business opportunities pillar to build links between Chinese and European water enterprises and to
jointly prepare for a mobilisation event during the China Europe Business Summit.

The CEWP will work with the EUCCC water working group to help build business cooperation
between European and Chinese companies to open access to the major water investment programmes
of China and facilitate Chinese company’s engagement in Europe.

The CWEC is a department of MWR, their purpose is to facilitate the involvement of private
enterprises — large as well as small and medium-sized — in the water infrastructure development
programmes of China at central and local levels. They also have a role in the approval of technologies
for use in projects and the recommendations of approved technologies to local design institutes. Their
members pay a small subscription but CWEC is mostly central and local government funded. Though
an MWR department, CWEC works openly with other ministries such as MEP on wastewater, sludge
and industrial pollution, MOHURD on urban water supply and wastewater, NDRC on pricing and
regulation plus various other ministries and departments at provincial and local levels.

45
© 2013 EU SME Centre



Report: The Water Sector in China

CWEC proposed cooperation with the water working group of the European Chamber in areas
including water resources management, water treatment, flood and drought risk management,
desalination and sludge treatment.

In November 2012 areas of collaboration were agreed covering:

e Personnel training - organise a senior management staff training programme in EU water
enterprises and internships in EU SMEs.

e Organise EU study tour — two CWEC members will travel to Hungary, the UK and Denmark in
October 2013.

o New technologies / new product promotion - assist EU enterprises in finding a Chinese partner,
promote their main technologies, products and processes in the development and utilisation of
water resources; establish new release channels for new technologies and products.

e Financing - boost cooperation between EU and China in financing.

e Research and development - enhance cooperation in technology development between the EU and
China.

e Policy advisory - provide policy advisory services to both EU enterprises and China enterprises.

e Business information publishing — discussions on how to share business information via the
internet and printed publications.

CWEC contact persons: Zeng Lingwen, Xiao Nan

Urban Water Industry Associations

There are a number of associations in China responsible for the evaluation of technologies and
companies in the field of urban water supply, wastewater and urban environmental protection. These
have similar functions to STPC in specific fields and also organise conference events and exchanges
with international partners. Below lists some of these with website addresses where further
information may be found.

”(5\ China Association of Environmental WVWW.CAEDI.Ord.CN
i') Protection Industry ' e
% China Urban Water Association WWW.Cuwa.org.cn
T China Association of Urban Environmental ~ www.caues.org
N Sanitation
i -‘-‘\\ - - - - -
8 ] China Society for Environmental Sciences www.chinacses.org
=t
[; 1 China Water Association www.cwtac.com/wz/cwtac/
J&u’ ) '--‘}_"f- China City Water www.chinacitywater.org
CHINA CITYWATER
_— . . www.iwtchina.or
(1 | China industrial water treatment network d
N
l,g—-!§|_ CUCD China Urban Construction Design www.cucd.cn
é.\ﬂ and Research Institute
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Some of these associations can help with market access, especially if through a direct connection with
a comparable national association in EU Member States. For example, the UK’s Environmental
Industries Commission in May 2013 signed an Memorandum of Understanding with the CSES to help
with their members’ market access to China. In this case, initial focus was on access to contaminated
land and soil remediation treatment methods.

Further Reading

Position Paper 2013/14
European Union Chamber of Commerce in China

Available from www.europeanchamber.com.cn

RBMP Report T-089: Clean Technology for Water Resources Protection: A Summary Handbook
Jan Koning and Simon Spooner, July 2012

Available for download from www.cewp.org and as a resource on EU SME Centre website

RBMP Report T-086: Decentralised Wastewater Reuse Dissemination Report
June 2012

Available for download from www.cewp.org. and as a resource on EU SME Centre website

Global Water Intelligence (www.globalwaterintel.com)
Pinsent Masons Yearbooks (www.pinsentmasons.com)

For general information on the China water sector and analysis of the private sector market

Environmental Performance Review of China, 2007
Regulatory Reform Review of China, 2009

Organisation for Economic Co-operation and Development (OECD)

Food and Beverage Sector - Water Efficiency and Waste Water Treatment, China

WWW.innowater.eu

Mixel — Mixing it Up in China
Case study available on the EU SME Centre website
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Appendix G. Upcoming events

The 7th China High-End Bottled Water and Healthy Water Life Exhibition 2014
0 March 31- April 2, 2014 | Venue: Shanghai International Exhibition Centre

0 Organizers: Drinking Water Industry Committee of the Centre for Public Nutrition and
Development, National Development and Reform Commission; All-China Federation of
Industry & Commerce

0 http://www.cbwexpo.com/Enweb/index.asp

The 15th China Water Supply, Drainage and Water Treatment Show 2014
o0 April 14-16, 2014 | National Agriculture Exhibition Centre, Beijing

0 Organizers: Solid Waste treatment and Utilization Committee of China Environment
protection Industry Association; China Energy and Environmental Technology
Association

o http://www.wswte.com/

IE Expo 2014
o May 20-22, 2014 | Shanghai New International Expo Centre (SNIEC)

o0 Organizers: Chinese Society for Environmental Science; China Environment Chamber of
Commerce

0 http://www.ie-expo.com/en/
AQUATECH China 2014
0 June 25-27, 2014 | Shanghai

o0 Organizer: Amsterdam RAI

o http://www.aguatechtrade.com/Pages/default.aspx

Qingdao International Congress on Desalination and Water Reuse 2014
0 June 24-27, 2014 | Qingdao, China

0 Organizer: Desalination Branch of China Water Enterprises Confederation, Chinese
Agricultural Water-saving & Rural Drinking Water Supply Technology Association,
Municipal Water Conservancy Bureau of Qingdao, Qingdao Science and Technology
Association, Qingdao International Desalination Centre, European Desalination Society,
European Union Chamber of Commerce in China, ITM-CNR of Italy

For more updated exhibition information please visit the trade show database on the EU SME Centre
website at www.eusmecentre.org.cn
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The EU SME Centre assists European SMEs to export to China by
providing a comprehensive range of free, hands-on support services
including the provision of information, confidential advice, networking
events and training. The Centre also acts as a platform facilitating
coordination amongst Member State and European public and private
sector service providers to SMEs.

The Centre’s range of free services cover:

e Business Development — provision of market information, business and
marketing advice

e Legal - legal information, initial consultations and practical manuals

e Standards — standards and conformity requirements when exporting to
China

e HR and Training — industry and horizontal training programmes
e Access to a service providers directory and information databases

o Hot-desking — free, temporary office space in the EU SME Centre to
explore local business opportunities

e Any other practical support services to European SMEs wishing to
export to or invest in China.

** o
* *
* *

Contact the Centre at:
Room 910, Sunflower Tower
37 Maizidian West Street
Chaoyang District

Beijing, 100125

T: +86 10 8527 5300

F: +86 10 8527 5093

WWW.eusmecentre.org.cn

enquiries@eusmecentre.org.cn

Disclaimer

This document is provided for general
information purposes only and does not
constitute  legal, investment or other
professional advice on any subject matter.
Whereas every effort has been made to
ensure that the information given in this
document is accurate, the EU SME Centre
accepts no liability for any errors, omissions
or misleading statements, and no warranty is
given or responsibility accepted as to the
standing of any individual, firm, company or
other organisation mentioned. Publication as
well as commercial and non-commercial
transmission to a third party is prohibited
unless prior permission is obtained from the
EU SME Centre. The views expressed in
this publication do not necessarily reflect the
views of the European Commission.

Date: December, 2013

B The EU SME Centre is a project funded by the European Union.
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