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Executive Summary and Key Findings
The global market for environmental technologies goods and services reached US$ 917 billion in 2013. The
United States is host to the single largest market accounting for US$ 286.1 billion of the global market. U.S.
environmental companies exported US$ 48.4 billion worth of goods and services in 2013. The U.S. industry for
environmental technologies employs approximately 2.6 million people and had revenues of US$ 313.6 billion. i
The U.S. Environmental Export Initiative (EEI) is a
sector-specific effort within NEINext, the federal
government’s export promotion platform, which
addresses the unique role environmental export
promotion plays in advancing the economic,
environmental, sustainable development, and
diplomatic goals of the United States.
Led by the International Trade Administration and the
U.S. Environmental Protection Agency, the EEI is a
government-wide initiative that leverages EPA’s worldrenowned regulatory and scientific expertise on solving
challenging environmental problems with ITA and
other U.S. Government agencies’ trade policy,
promotion, and finance capabilities.
The overarching goal of the EEI is to deliver, within the
context of finite government resources, targeted trade
promotion and policy programs that enhance the
international competitiveness of the U.S.
environmental technologies industry and in so doing,
help mitigate global pollution problems. Specific
objectives include the dissemination of U.S. technical
knowledge and expertise to foreign environmental
regimes; the identification and removal of trade and
competitiveness barriers; and the provision of targeted
industry specific export promotion services to U.S.
companies.

This Top Markets Report supports the efforts of the EEI
by identifying and ranking export markets where
focusing finite government resources will have the
greatest impact in terms of increasing commercial
opportunity for U.S. companies. This study distills
market forecasts and quantitative assessments into
overall market scores that identify and rank export
markets relative to three critical traits: first, markets
that are large and growing in absolute terms; second,
those that have a defined and increasing need for
imported technology and services; and, third, those
where U.S. exports are lower than predicted, based on
markets with similar characteristics -- this last
component indicates that policy and trade barriers
might exist and thus where U.S. government
intervention is most helpful.
The rankings are then filtered further to adjust for
mature markets that are relatively frictionless –
markets that are large and open to U.S. products and
services and that boast relative ease of doing business
ii
overall . The final result is a list of large and growing
markets where the scope of opportunity is countered
by the presence of policy or other barriers; these are
the markets where U.S. government policy and
promotion activities have the highest potential for
impact relative to the U.S. government resources
available for policy and promotion activities. (see

Figure 1: Projected Top Markets for Environmental Technologies Exports
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Figure 2: Global Environmental Technologies Market Overview

Source: Environmental Business International with ITA analysis

methodology section for a detailed description of this
study’s methods).
The next step is a qualitative assessment of
opportunities and challenges in the top 10 ranked
markets. Industry and market experts collaborated on
this effort to define the scope of opportunity for U.S.
companies as well as to identify barriers and obstacles
that should be addressed by the U.S. government. This
analysis leads to the subsequent identification of
programmatic and policy remedies best suited to meet
both the challenges and opportunities afforded in
these critical markets.
This suite of programs forms a nexus of trade
promotion and policy interventions that are mutually
reinforcing and affords U.S. companies an opportunity
to engage in targeted policy and promotion activities.
Understanding Global Environmental Markets
Establishing a common definition of the environmental
technology industry is useful for the purposes of this
report since environmental technologies can be
understood as any permutation of goods and services
that might fall under the category of environmentally
friendly or beneficial. In practice, producers of
environmental technology have a clear definition for
their sector and from an industry perspective,

environmental technologies are defined as all
industrial goods and services that:
1. Foster environmental protection and physical
resource efficiency in industrial settings;
2. Generate compliance with environmental
regulations;
3. Prevent or mitigate pollution;
4. Manage or reduce waste streams;
5. Remediate contaminated sites;
6. Design, develop, and operate environmental
infrastructure; and
7. Afford the provision and delivery of
environmental resources.
Environmental technologies are generally categorized
by the three environmental media they are designed
to protect or provide, that is: air, water, and soil.
Water, Wastewater, and Industrial Water
The water media category addresses the water and
wastewater treatment subsector with key segments
that include municipal drinking water treatment and
delivery, municipal wastewater conveyance and
treatment, ground and surface water remediation,
industrial process water treatment, and industrial
wastewater treatment. U.S. industry revenue in the
water and wastewater treatment subsector in 2013
was US$ 148.8 billion; this figure includes analytical
services, wastewater treatment services, consulting
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Figure 3: U.S. Industry Revenues by Segment

Source: Environmental Business International with ITA analysis

and engineering, equipment and chemicals,
instruments and information systems, and utilities iii.
Municipal drinking water treatment and delivery,
municipal wastewater conveyance and treatment, and
ground and surface water remediation are distinct
from industrial water treatment since the former deals
primarily with public sector clients concerned with
provision of water for human consumption and use,
and the protection of water as an ecological and social
resource. The public utility aspect of these markets
generally translates into a low degree of market
flexibility and innovation due to a relatively greater
regulatory burden that is applied in order to protect
human health.
Alternatively, industrial process and wastewater
(sometimes called “produced water”) speak to water’s
value as an economic input for any variety of
industries. As an industry segment, industrial water
treatment solutions are diverse and sophisticated
compared to their municipal counterparts and are
typically higher on the value chain overall. Generally,
the cost and complexity of treatment technologies are
positively related to the quality of water needed for
the industrial process at hand while correspondingly
the cost and complexity of treatment for industrial
wastewater is positively related to the scope of

contaminant introduced during the industrial process
and the regulatory burden applied to industrial
effluents (i.e. water released back into public water
bodies).
Air Pollution Control
The air media category deals with air pollution
monitoring and control technologies for both
stationary and mobile pollution sources. Stationary
sources include emissions from thermal energy
generation and those from industrial sources such as
boilers, incinerators, smelters, and a variety of other
emitting industries.
A substantial segment of the industry is comprised of
monitoring technologies including the instrumentation
and software required for public applications that
monitor ambient air quality for the population at large.
This segment also includes industrial and fence-line
monitoring systems and software that assess specific
industrial sites and applications as well as fence-line
monitors for trans-boundary sources. U.S. industry
revenues for air pollution control in 2013 totaled US$
19.3 billion including equipment, instruments, and
iv
attendance services .
Control technologies are determined by the scale of
the emitting industry and scope of the pollutants that
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are limited by the control technology. Large emitters,
like concrete producers and coal-fired power plants,
use systems the size of a city block that cost in the
millions to produce and run. Smaller operations, such
as those attached to medical incinerators, have a
substantially lower footprint and cost profile. Mobile
sources including marine diesel engines, non-road
diesel engines, and automobile engines are a primary
example of scale driven systems and unit pricing. An
immediate example of the scalability of control
technologies can be found in passenger vehicles which
have a catalytic converter that does not exceed two
feet in length and width.
Municipal Solid Waste, Hazardous Waste, Recycling,
and Resource Recovery
The soil media category includes solid and hazardous
waste management, recycling and resource recovery,
and soil pollution prevention and remediation
technologies. Like municipal water treatment, solid
waste is subject to a high degree of regulatory burden
due to the public policy considerations related to
waste management. Revenues for the U.S. solid waste
and recycling industry equaled US$ 96.5 billion in 2013,
v
driven predominantly by waste management services .
The recycling industry is driven by demand from
materials markets and its growth is positively related
to the increase of price for raw materials. The
hazardous waste management industry, which deals
with industrial wastes that require independent
treatment and storage technologies due to the
potential for contamination, accounted for US$ 18.6
vi
billion in revenues during 2013 .
Monitoring and Instrumentation
Crosscutting the three media categories is the
monitoring and instrumentation subsector, which
includes monitors and testing equipment for the air,
water, and soil; metering technology for water
treatment and conveyance; and laboratory equipment
and testing services. U.S. industry revenues in 2013 for
instruments and information systems totaled US$ 6.1
billion, led by instruments for water and waste water
management at US$ 2.2 billion, followed by those for
air quality US$ 1.2 billion, and remediation at US$ 1.0
vii
billion.
Environmental Consulting and Engineering
Environmental consulting and engineering also spans
all media categories. The industry is underpinned by
practitioners who design, develop, and operate
environmental infrastructure and systems.

Environmental projects can be both free-standing and
part-and-parcel of larger infrastructure tenders.
An example of a free-standing environmental project
includes the site assessment, design, engineering,
construction, and operation of a wastewater
treatment facility, whether municipal or industrial. An
example of a part-and-parcel project is the site
assessment, environmental impact assessment, and
sustainability design components to building a new
hospital.
The project definition and scope variability of this
services component to the environmental sector
contributes to difficulty in establishing reliable
environmental industry figures. Nonetheless,
Environmental Business International’s (EBI) survey of
the industry reports 2013 revenues of US$ 28.3 billion
in environmental, consulting and engineering.
Though interrelated in terms of their collective impact
on ecology, the environmental technology media
subsectors and segments generally function as
independent markets driven by both regulation and
demand from client industries. The implications for an
environmental technology export promotion strategy
are that these diverse and complex markets must be
complemented by a promotion strategy appropriate to
their respective market drivers.
Understanding Export Promotion Strategies in the
Context of Global Market Drivers
Rules Supersede Needs in the Global Market for
Environmental Technologies
To establish an effective export promotion strategy for
U.S. environmental technologies, one must dispel a
common misconception of how environmental
markets are established and function. Neither
environmental needs, like lack of potable water, nor
conservation philosophies, such as desire to steward
natural resources for future generations, translate into
a tangible market for environmental technologies.
Instead, environmental technologies markets develop
when galvanized by the creation of an environmental
protection regime. Specifically, environmental
markets develop in settings where the cost of noncompliance with environmental rules exceeds that of
compliance, meaning that the environmental regime
must be bound by a functional system of enforcement.
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Figure 4: Challenges and Opportunities Matrix

Source: Environmental Technologies Trade Advisory Committee (ETTAC) and ITA analysis

In the absence of enforcement, compliance failures
negate the implementation and maintenance of
environmental protection systems regardless of the
scope of environmental challenges in market. A recent
example of this is air pollution control in China. The
Chinese government articulated its first air pollution
control law in 1987 followed by revisions in 1995 and
2000. Despite stringent legal requirements for air
pollution mitigation, the absence of an effective
enforcement mechanism has led to China’s pervasive
and widely reported air pollution problems. Data from
the U.S. Embassy in Beijing show that from April 2008
and March 2014 only 25 days qualified as “good” air
quality days when measured against EPA air quality
viii
reference standards. The implication for export
promotion is that needs-based approaches fail to
accurately anticipate market opportunity.
While regulatory enforcement is typically the mode of
environmental market creation, finance is the means.
Environmental technology markets do not catalyze
without resources to fund public environmental
infrastructure projects and private environmental
compliance costs. For this reason, the analysis in this
study emphasizes national mechanisms to finance
public environmental infrastructure in its assessment
of the readiness to implement projects related to
stated national environmental goals.

Resource Scarcity is an Emerging Driver of
Environmental Technologies
Resource scarcity and the corresponding demand for
resource efficiency are evolving and important drivers
of environmental technology markets. Since
environmental resources, such as water, play an
integral role in industrial production, their value as an
input creates demand for technology that enables
efficient use and reuse. An example of this
relationship is the boom in investment and
development of water treatment and reuse
technologies for the recovery of natural gas through
hydraulic fracturing. The productive value of a cubic
meter of water in the hydraulic fracturing process is
ix
estimated to be about US$ 1.54 .
Comparatively, a cubic meter of water used in
agriculture has a productive value of approximately
US$ 0.13 x, which demonstrates why investments in
water efficiency in natural gas extraction are seen as
profit enhancing. Between 2005 and 2012, venture
capital firms made an estimated $415.1 million in
investments for new treatment technologies to
promote reuse of produced water and better manage
the cost of process water in extractive industries. xi
Similarly, the entire recycling industry is predicated on
the price of materials and the relatively lower cost of
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non-virgin materials as productive inputs. As the price
of virgin materials rises with energy and other
associated costs and is compounded by overall
scarcity, the demand for recycled materials will
continue to grow along with the technologies required
to produce them.
Similarly, capital efficiency and industrial hygiene
demands can introduce the need for environmental
technologies. A poignant example is the need for
mercury removal technologies in gas combustion
power plants since even low levels of mercury present
in the natural gas fuel stream can destroy heat
exchangers and other essential energy production
equipment.
Demand for resource efficiency-driven environmental
technologies is expected to increase as resource
scarcity is compounded by demographic, social, and
ecological trends including climate change, population
growth, urbanization, and per capita income growth
and attendant consumption pattern changes.
Export Promotion in Environmental Technologies
The United States hosts a comparatively advanced and
sophisticated environmental technologies industry.
The U.S. brand itself is highly valued globally, and U.S.
environmental products are generally recognized for
their excellence in innovation, engineering, and
durability. This reputation stems from the maturity and
independence of the regulatory regime through the
United States Environmental Protection Agency (EPA).
EPA’s application of scientific rigor and its separation
from industry interests in its rule making process has
lent it a global reputation as the gold standard in
environmental protection policy making. Thus the
industry that EPA helped promulgate receives similar
respect for the efficacy of its systems. Global buyers
also recognize the U.S. brand for the services
associated with U.S. environmental technologies,
which emphasize long-term business and engineering
relationships over short-term sales opportunities.
Despite the recognized excellence of the U.S. industry,
companies face a variety of challenges in the
international market:
Business Time Horizons
The time horizon for fostering a business relationship
that leads to the sale of an environmental system
typically takes one to five years. For international
markets, this translates into a substantial corporate

investment in time and resources to develop a
business partnership.
Preferential Procurement Practices and Cost/ Quality
Trade-offs
The sophistication of U.S. products coupled with the
cost of production in the United States has a
corresponding effect on price. The high price
differential for U.S. technologies and systems can
negate competitiveness in low-income markets. U.S.
products may also be foregone in the short-term for
lower-cost and less durable alternatives despite the
long-term operational cost competitiveness of U.S.
products. Similarly, preferential procurement practices
that favor domestic competitors or competitors from
aid-donor countries can create an overall environment
of unfair competition for U.S. companies.
Tariffs
Tariffs remain a substantial and limiting barrier to
trade in environmental technologies. The United States
Trade Representative (USTR) xii reports tariff peaks in
environmental technologies among World Trade
Organization (WTO) members of 20 percent for air
pollution control, waste management and recycling,
and monitoring and instrumentation products. Tariffs
for water and wastewater products are as high as 21
percent. In many markets, high tariffs compound the
price differential for U.S. environmental technologies,
making U.S. products prohibitively expensive in many
markets or eroding profitability of U.S. goods in export
markets.
Standards, Regulation, and Certification
Beyond tariffs, substantial and often insurmountable
barriers exist for U.S. companies with respect to
different standards regimes, lack of regulatory
compatibility, and failure to provide mutual
recognition of product and professional certifications.
The United States drives innovation in part through its
approach to standards, which emphasizes
performance-based measures of conformity where
practicable and predicates standards and testing
protocols on the principles of science, risk assessment,
and cost-benefit analysis. This creates conflict in
foreign markets that emphasize design-based
standards models and utilize the precautionary
principle in developing standards and regulation, an
approach which eliminates the practicability of
performance-based design, stymies innovation, and
narrows the field of applicable technologies to those
developed within the destination market. It also
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Figure 5: Environmental Technologies Export Promotion Process

Source: ITA/Office of Energy and Environmental Industries

imposes onerous additional fees for testing and
conformity assessment to similarly performing
technologies and equally rigorous professional
certifications.

makes it difficult for individual companies to discern
where their specific products are in demand.

Data Gaps and Asymmetrical Market Information
Weak trade and market data has plagued the
environmental technologies industry for some time.
Neither the Harmonized Tariff System (HTS) nor the
North American Industrial Classification System
(NAICS) accurately addresses the breadth of
technologies and services within the industry, and
therefore assessing market size and opportunity is a
persistent problem. (See methodology section for how
these gaps are addressed in this study).
The U.S. market is large and, until recently, substantial
enough to support the business aspirations of many
U.S. environmental technology providers. However,
saturation in the U.S. market coupled with explosive
growth in emerging markets makes international
growth inextricably linked with companies’ growth.
Small- and medium-sized enterprises need to identify
markets where their technologies are in demand and
develop the business relationships that will lead to
future sales. The lack of market data makes it difficult
to determine where opportunities are the greatest and

U.S. Government Resources and Coordination
U.S. Government agencies face a variety of challenges
in promoting environmental exports. These challenges
include a lack of the time and resources to effectively
conduct interagency coordination; different missions
which may subordinate export promotion as a priority;
diminishing staff and budget resources for program
implementation; and limited mechanisms to transmit
market information to industry and individual
companies.
The Role for U.S. Government
Given environmental technologies’ market drivers and
challenges both the industry and the U.S. Government
experience, successful export promotion in this sector
has four critical components:
1. Policy dialogue and development;
2. Technical assistance for regulatory
development and environmental
management;
3. Direct promotion and advocacy; and,
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4.

Financial vehicles for project development
and export finance.

governments to provide technical know-how to foreign
regulators.

Policy Dialogue and Development
The objectives of policy dialogue and development are
two-fold: 1) Identify and eliminate existing trade
barriers; and 2) Prevent new barriers from forming in
order to generate an enabling environment for
environmental technologies exports. This is achieved
through bilateral, regional, and multilateral fora.
Current efforts include elimination of tariffs for
environmental goods through plurilateral negotiations
to achieve an Environmental Goods Agreement in the
World Trade Organization.

Since failures of environmental systems can harm
human health, the risk associated with implementing
new technologies is high and can prevent the
introduction of new technologies altogether. Similarly,
a lack of technological know-how is a formidable
barrier to the development and implementation of
environmental systems. The U.S. Trade and
Development Agency works to address both of these
challenges by funding demonstration projects in select
emerging markets and educating foreign officials and
buyers through reverse trade missions (RTMs).

Important regional discussions and negotiations
include the Transatlantic Trade and Investment
Partnership with the European Union and the TransPacific Partnership and Asia Pacific Economic
Cooperation discussions in Asia, while key bilateral fora
include the U.S. – China Joint Commission on
Commerce and Trade Environment Working Group and
the U.S. – Brazil Commercial Dialogue.

Direct Promotion and Policy Advocacy
Direct promotion and policy advocacy facilitates
company and industry export sales by identifying and
advocating for the removal of acute trade barriers and
by delineating market opportunities and facilitating
subsequent business relationships. ITA, along with
other U.S. Government agencies, provides businesses
with market information, trade counseling, and
opportunities to develop international business
relationships.

Technical Assistance for Regulatory Development and
Environmental Management
The regulatory nature of the industry means that the
U.S. Government can be particularly effective in
facilitating the creation and expansion of
environmental export markets by providing technical
assistance that creates opportunities to encourage the
development of compatible regulatory approaches and
an attendant compatible industrial environment.
Technical assistance increases understanding of the
efficacy of U.S.-style approaches, particularly the
emphasis on solutions underpinned by science.
Technical assistance can also yield favorable market
results when it facilitates the creation of mechanisms
for enforcement as well as knowledge and expertise
for the maintenance and management of
environmental systems.
The interagency engages in “soft” technical assistance
by providing publicly available resources such as the
U.S. Environmental Solutions Toolkit (URL), which is an
online searchable database that marries EPA scientific
and regulatory expertise with a catalogue of
technology providers for specific environmental issues.
There are also a variety of ‘hard’ technical assistance
programs including the series of Memoranda of
Understanding that EPA develops with partner

Provision of Financial Vehicles for Project Development
and Export Finance
Finance is a limiting factor to environmental
technologies exports, from both the project
development and export finance perspective. The
Overseas Private Investment Corporation helps fill the
gap in project development finance by funding and
facilitating the development of foreign infrastructure
projects. Direct export finance is provided to U.S.
companies through the Export-Import Bank of the
United States which provides a suite of export finance
and insurance products to facilitate export
transactions.
Top Markets in Context
The subsequent chapters of this report provide a
market and policy overview of the top nine global
markets where U.S. trade policy and promotion
interventions can yield the best results for the U.S.
environmental industry. The country analysis is
supplemented with an overview of existing U.S.
Government programs that support policy and
promotion in these markets.
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Country Case Studies
The following pages include country case studies that summarize export opportunities in selected markets.
The overviews outline ITA’s analysis of the U.S. export potential in each market. The markets represent a
range of countries to illustrate a variety of opportunities in the global market place.
Interagency activities listed are intended to provide an overview of targeted programs for these markets.
Some activities, which are not mentioned, are effective in all markets. Webinars, market assessment reports,
the International Buyers Program, and other trade events reach a wide cross-section of exporters and provide
important information to U.S. companies about opportunities overseas and should continue as such.

2015 ITA Environmental Technologies Top Markets Report | 11

This Page Intentionally Left Blank

2015 ITA Environmental Technologies Top Markets Report | 12

China
China is the largest and fastest growing emerging market for
environmental technologies. The overall environmental technologies
market in China (including goods and services) is valued at $27.35 Billion
(2012).1 China ranks 1st overall on the 2015 Top Markets Study (TMS)
with a Composite Environmental Technologies Score of 773.8. China
ranks 1st for both air pollution control and water markets with a score of
338.7 and 371.5 respectively. China ranks 2nd for waste and recycling
with a score of 63.6 (see appendix A for global rankings).

The scope, size, and expected growth of China’s
market for environmental technologies is unmatched
but market barriers, particularly those related to
protection of intellectual property, continue to make
China a challenging market in which to operate.
STATE OF THE ENVIRONMENTAL REGIME
China’s environmental regime has improved in recent
years with the development of a national legal
framework that supports the mitigation of pollution
across all three environmental media. However,
enforcement remains weak in many areas, since it is
delegated to municipal and regional governments
whose focus rests almost entirely on economic
development. Recently, China has fundamentally
restructured its approach to environmental regulatory
enforcement with the introduction of the amended

Overall
Rank

Air Pollution
Control

1
Water

1
Waste &
Recycling

1

2

Environmental Protection Law (EPL) on January 1, 2015
which could yield greater adherence to environmental
rules if incentives and penalties therein are greater
than the cost of non-compliance.
The Environmental Business Journal-OECD
Environmental Stringency Survey, which ranks
environmental regimes on a scale from 1 – 7 (with 1
being lax and 7 being among the most stringent in the
world), substantiates the business perception of
improved environmental rules in China. China scored a
3.6 in 2012, a 1.8 point improvement on its 2005 score
of just 1.8. Similarly, China scored a 4.11 on the World
Economic Forum’s 2011 Index for Regulatory
Stringency (on a similar scale to EBJ-OECD) while
China’s score in the same survey for enforcement was
just above the median at 3.82.

Figure 1: China Top Markets Scores
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Although assumptions about the effectiveness of the
EPL once implemented are premature, the legal text
highlights improved efforts at monitoring, a path
towards legal recourse to address public harm imposed
by polluters, authority to halt projects that exceed
pollution limits, and daily fines towards polluters that
exceed the cost of compliance.
MARKET BARRIERS
Market barriers in China are persistent and prohibitive
in many cases. In its most recent charter, Secretary
Pritzker’s Environmental Technologies Trade Advisory
Committee (ETTAC), along with industry experts in the
Office of Energy and Environmental Industries (OEEI),
identified the following barriers as most problematic
for environmental technologies companies attempting
to export to, or work in, China:
1.

2.

3.

Insufficient enforcement of intellectual
property protection laws.
Significant and widespread intellectual
property theft continues to plague U.S.
businesses working in China and provides a
disincentive to operate in the country.
Anticipate additional costs to utilization of
advanced environmental technologies.
The introduction of new or novel technologies
and processes often requires the
development of a demonstration project to
prove the efficacy of the technology, which
may come at the expense of the company.
Since environmental rules are enforced on the
municipal and provincial level, it could be
necessary to repeat this process in several
provinces.
Local certifications and safety approvals fail
to recognize equivalents from exporting
market.
The ETTAC reports that many certifications,
such as the CMC certificate, are available only
for locally produced products. Furthermore,
government tenders sometimes demand
special certifications which are only granted
to local products.

MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Ambient Air Monitoring
In late 2013 the State Council issued the Airborne
Pollution Prevention and Control Action Plan. The state
air plan stipulates a 25 percent reduction in particulate
matter for the Beijing-Tianjin-Hebei region, a 20
percent reduction for Shanxi and Shandong, and a 10
percent reduction for Inner Mongolia. With the
exception of Beijing, no other cities included in the
plan have sufficient monitoring networks to establish
xiii
the baseline for reductions or to monitor progress.
Implementation of the state plan will thus require
development of a series ambient air monitoring
networks across the five regions identified in the plan
and should yield opportunities for U.S. air pollution
monitoring and instrumentation companies.
Technologies and Services in Demand:
 Continuous emissions monitoring systems
 Ambient air quality monitoring equipment
 Source emissions measurement technologies
 Analytical and laboratory testing goods and
services
 Air pollution control equipment
 Fuel vapor control systems
Industrial Air Pollution Reduction
The Beijing Air Pollution Control Action Plan includes a
budget of US$ 163 billion of measures to reduce
airborne pollutants by 2017. Among the stated goals
for industry is a 30 percent reduction in criteria
pollutants and a 50 percent reduction of Volatile
Organic Compounds (VOCs) from the iron, steel,
cement, chemical, and petrochemical industries. If
enforced, this ambitious emissions reduction effort will
require the immediate implementation of control
technologies at industrial sites. Industries that will be
of the highest interest for the application of control
technologies include iron and steel plants, oil
refineries, non-ferrous metallurgical plants, coal
boilers, and petrochemical plants.
Key Technologies in Demand:
 Wet/dry scrubbers (particularly systems that
remove multiple pollutants)
 Carbon injection systems (for reduction in mercury
and organics)
 Particulate matter control systems (particularly
new bagging systems)
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NOx, mercury, CO2, and particulate matter
monitoring and continuous monitoring systems
Selective catalytic and non-catalytic reduction
controls
Oxygen enrichment, fuel injection, and other
efficient combustion technologies
Innovative specialty cements
Mixing technologies
Pumping and fluid handling equipment
Engineering and plant design
Leak detection equipment
Alternative fuel technologies used to fire cement
kilns

Power Plant Emissions Reduction
The Chinese power generation sector is heavily reliant
on coal and in the past has applied few if any central
measures to reduce particulates and other criteria
pollutants such as Sulfur oxides (SOx), nitrogen oxides
(NOx), and mercury. Coal-fired power plants generated
67.5 percent of China’s energy in 2013, xiv significantly
contributing to air quality issues in the region. Thus
reducing coal-fired based emissions is a key pillar in
the 2013 State Council plan for air pollution control.
The Hebei region relies heavily on coal-fired power to
fuel the nation’s steel industry, but has committed
nonetheless to a reduction in coal consumption of 40
million tons. Maintaining production while reducing
coal consumption will require switching to cleaner
burning fuels and administering control technologies.
Similarly, the Beijing Air Pollution Control Action Plan
stipulates an approach to power generation that
includes fuel switching to natural gas.
The Chinese Government has also ratified the
Minamata Convention on Mercury. The convention is
an international and legally binding instrument to
reduce mercury use and emissions. The text of the
Minamata Convention was adopted by over 150
countries, including China, in January 2013. Given that
coal-fired power plants represent a major source of
airborne mercury (and other toxins); the
implementation of this instrument will further foster
Chinese interest in air pollution control emission
control technologies. Furthermore enforcement of the
new reduction targets is expected to increase. The
Ministry of Environmental Protection dedicated a team
in November 2013 to investigate and audit coalburning heat plants exclusively.
Key Technologies in Demand:
 Continuous emissions monitoring systems







Dry sorbent injection technologies
Flue gas desulfurization equipment
Activated carbon injection technologies
Inspection, adjustment, maintenance, repair
services
Selective catalytic reduction technologies

WASTE MANAGEMENT AND RECYCLING
Solid Waste and Recycling
Outlined in China’s Five Year Plan (2011 – 2015), goals
for recycling and solid waste include comprehensive
resource recovery from bulk solid waste such as public
associated mineral resources, coal powder, coal
gangue, industrial by-product gypsum, refining and
chemical waste, tailings, construction waste, as well as
straw, livestock wastes, and waste wood. The
government of China would like to achieve a
comprehensive utilization rate of 72 percent by the
end of the Five-Year Plan period.
Key Technologies in Demand:
 Waste piles
 Composting equipment
 Sorting machines
 Crushing and grinding machines
 Materials handling equipment
 Collection services, containers, and vehicles
 Recycling process expertise
Recycling of Discarded Electronics
In 2011, the Chinese government implemented a series
of regulations to guide the domestic processing of
discarded electronics and electrical appliances called
the Rules on the Administration of the Recovery and
Disposal of Discarded Electronic and Electrical Products
(or China WEEE). The Ministry of Environmental
Protection estimates that 1.7 million tons of electronic
scrap was generated domestically in China in 2006,
xv
which would increase to 5.4 million tons by 2015.
China’s current electronic scrap recycling infrastructure
is dominated by small-scale collection operations,
informal recycling facilities, and outdoor recycling
markets.
Guided by the Ministry of Environmental Protection
and funded by a levy on electronics sold throughout
the country, the current recycling infrastructure will be
replaced by a large network of sophisticated
electronics recycling facilities. In 2011 the Institute for
Scrap Recycling Industries (ISRI) estimated that 6
percent of U.S. export sales of scrap equipment were
destined for China.
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The relatively sudden explosion in Chinese demand for
equipment and recycling services present
opportunities to U.S. companies with experience in
providing equipment or services used in the safe and
efficient recovery of valuable materials from discarded
electronics.
Key Technologies in Demand:
 Sorting machines
 Crushing and grinding machines
 Materials handling equipment
 Collection services, containers, and
vehicles
 Recycling process expertise
Hazardous Waste Management
In November 2012, the Chinese government adopted
an action plan to address mounting environmental and
health issues related to improperly managed
hazardous waste (medical, chemical, and heavy metal).
The Chinese Ministry of Environmental Protection
estimates 60 million tons of hazardous waste will be
produced annually by 2015.
With current disposal capacity at approximately one
third of that amount, there is an urgent need to
develop disposal capacity commensurate to the scope
and size of waste production. Four billion dollars have
been set aside to construct 300 hazardous waste
disposal facilities and initiate brown field remediation
projects throughout China.
Key Technologies in Demand:
 Waste handling equipment
 Waste treatment technologies
 Brownfield site remediation design and equipment
 Soil contamination testing and monitoring
equipment
WATER AND WASTEWATER TREATMENT
The Ministry of Environmental Protection is currently
drafting a Clean Water Action Plan in the same vein as
the State Council’s Clean Air Plan. The plan will seek to
address pervasive and persistent pollution problems
with both ground and surface waters. Key themes
under consideration are improved industrial effluent
management, municipal wastewater treatment, and
treatment approaches for rural areas.

Municipal Water and Wastewater Treatment and Plant
Development
Aggressive construction of water treatment plants
continues as China works to improve water quality and
enhance access to drinking water and sanitation
services. The Ministry of Environmental Protection
(MEP) announced in 2014 it would invest US$ 329
billion in addressing water pollution which will include
xvi
treating municipal and industrial wastewater. In the
coming years, China hopes to protect the drinking
water sources and improve the water quality in
centralized drinking sources. The government hopes to
expand and promote the protection and management
of important water resources.
The China Greentech Initiative (CGTI) reports that 40
billion cubic meters of urban water supply capability
will be added by 2015. Furthermore, the South-toNorth Water Diversion Project mandates the
construction of 426 wastewater treatment plants along
the eastern route to treat heavily polluted surface
xvii
waters. Tightening of national regulations will
provide retrofit opportunities for existing plants to
move beyond mechanical treatment alone and
introduce improved chemical and biological methods.
In the 2015 – 2016 tender period the total value of
wastewater and desalination projects expected to be
tendered is US$528 million across 13 projects. xviii
Key Technologies in Demand:
 Waste handling equipment
 Engineering, procurement, and construction
services
 Advanced filtration
 Membrane filtration
 Waste to energy technology
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Monitoring equipment
 Testing equipment
Sludge Treatment
China discharges approximately 22-30 million tons of
untreated sludge annually, xix a growing and persistent
environmental challenge. Recent government action
has led to the development of technology standards
for sludge treatment, a requirement that
municipalities install sludge treatment systems, and a
central government capital development investment of
RMB 60 billion (US$ 9.6 billion) for sludge treatment
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facilities. Nonetheless, lack of domestic operational
expertise and technology for sludge treatment remains
a challenge for China that could provide sludge
treatment opportunities for U.S. firms.
In February 2011, the National Development and
Reform Commission (NDRC) and Ministry of Housing
and Urban-Rural Development (MOHURD) issued plans
for developing sludge treatment demonstration
projects using advanced technologies. U.S.
involvement in those demonstrations could enhance
down-stream export opportunities. The municipalities
of Beijing, Guangdong, Hebei, and Hubei are top
prospects, having set 100 percent treatment targets by
xx
2015.
Key Technologies in Demand:
 Engineering and design
 Anaerobic digestion
 Bio-gas/natural gas recovery
Groundwater Monitoring, Pollution Prevention, and
Remediation
Much of China’s groundwater resources have been
degraded by pollution, limiting their use as a reliable
source for drinking water. The Ministry of Land
Resources reports that 57 percent of ground water
ranks ‘bad’ or ‘very bad’ in quality estimates. xxi The
National Groundwater Contamination Prevention and
Remediation Plan calls for an RMB 34.7 billion (US$ 6.2
billion) investment through 2020. Groundwater
protection efforts are focused on monitoring, source
control, and remediation.
th

The 12 Five-Year Plan delineates the study of
pollution assessment, monitoring, and simulation in
order to establish a national monitoring system and
quality standards. Source control research focuses on
hazardous waste storage, landfill contamination, oil
and gas extraction, mining, agriculture, and
underground piping and disposal systems to establish
control techniques and rules. China seeks to address
contaminated groundwater by conducting a
groundwater pollution remediation pilot study that will
inform national approaches to groundwater
remediation and lead to subsequent large-scale
remediation projects. U.S. Superfund experience in
environmental remediation creates a competitive
advantage for U.S. companies.
Key Technologies in Demand:
 Monitoring equipment
 Source pollution control technologies
 Sparging










Bioremediation
Chemical treatment
Flushing
In-situ air stripping
Multiphase extraction
Permeable reactive barrier
Phytoremediation
Pump and treat

Water efficiency and reuse
China’s scarce fresh water resources have made water
efficiency and reuse a national priority designed to
limit further economic disruptions due to water
shortages. These priorities will be a boon to
membrane, non-revenue water management, and
industrial water efficiency technologies. It is estimated
that water reuse will lead to 30 percent annual growth
over the next five years in the membrane technology
xxii
market.
Key Technologies in Demand:
 Engineering and design
 Monitoring equipment
 Non-revenue water control software
 Membranes
 Advanced filtration
 Low-loss distribution equipment
 Storage equipment
Process and Produced Water
New effluent regulatory requirements and better
enforcement thereof are driving growth in produced
water treatment, while continued industrial expansion
and water reuse targets promote the process water
market. China anticipates strengthening pollution
control in many of its water-intensive industries,
particularly in pulp and paper, printing and dying,
chemicals, leather and large-scale livestock and
poultry. Investments in improved effluent
management are expected to reach RMB 125 billion
xxiii
(US$ 20.1 billion) by 2015.
The State 12th Five-Year Plan targets nine sectors for
improved produced water treatment: paper and pulp,
raw chemicals, petroleum refining, textiles, dyeing,
pharmaceuticals, ferrous metals processing, food
processing, and power generation. The China
Greentech Initiative has developed a list of top tier
client industries using government prioritization,
pollution reduction targets, discharge volumes, and
treatment profitability measures. They include
pharmaceuticals, beverages, paper and pulp, raw
chemicals, textiles, agricultural food processing, and
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coal mining and washing. Second tier industries
include ferrous metal processing, petroleum refining,
tobacco, food manufacturing, and chemical fibers. xxiv
Key Technologies in Demand:
 Engineering and design
 Monitoring equipment
 Membranes
 Advanced filtration
Soil remediation
A result of weak or non-existent waste management
strategies including the failure to develop sanitary
landfills has led to prevalent soil pollution. The
Ministry of Environmental Protection and the Ministry
of Land Resources report that 16.1 percent of China’s
soil is polluted xxv and of this total, 19.4 percent of
arable land is polluted. Much of this contamination is
non-organic with the most prevalent pollutants being
cadmium, nickel, and arsenic. Soil pollution threatens
the safety of agricultural products and contributes to
groundwater pollution through leaching.
The government is in its early stages of planning a
national effort to address soil pollution but in the
coming years a substantial remediation effort should
yield opportunities for U.S. providers of remediation
technology and services.
Key Technologies in Demand:
 Engineering and design
 Monitoring equipment
Environmental Engineering and Consulting
The new Environmental Protection Law stipulates that
all new construction projects must undergo an
Environmental Impact Assessment (EIA) before
construction permits can be issued. xxvi Similar to the
U.S. National Environmental Policy Act (NEPA) if fully
implemented EPL will develop a massive industry for
EIAs, and area where U.S. environmental engineering
and consulting firms have substantial expertise.
Key Technologies in Demand:
 Environmental Impact Assessment
ETWG AGENCY ACTIVITIES
U.S. – China Environmental Industries Forum (EIF)
In 2015 EIF will engage U.S. and Chinese officials and
businesses in a series of technical and policy-oriented
discussions designed to enhance the U.S.-China
commercial and environmental partnership. The goal

of the EIF is to facilitate the development of a robust
environmental protection regime and corresponding
environmental technology markets. The 2015 EIF will
include separate technical and policy tracks. The
technical track will focus on air pollution monitoring
and control methods. The policy track will focus on
engagement on environmental issues overall and
helped delineate areas of future/continued
engagement.
U.S. Environmental Solutions Toolkit
The toolkit compiles EPA’s environmental regulations,
related underlying research, and a directory of U.S.
companies that provide technologies necessary to
implement similar environmental regulatory actions
abroad. A Mandarin language version of the Toolkit
was recently introduced.
The toolkit is used by EPA officials and environmental
consultants as a reference tool within bilateral
activities that focus on addressing environmental
concerns and in fostering U.S.-Chinese partnerships.
This includes the U.S.-China Joint Commission on
Commerce and Trade; the Air Action Plan of the U.S.China Strategic and Economic Dialogue’s Ten-Year
Framework on Energy and Environment; the U.S.-China
Joint Committee on Environmental Cooperation, and
others.
Power-Gen International Buyers Program
Power-Gen, one of the leading U.S. power generation
equipment and services trade shows, has partnered
with the Department of Commerce’s International
Buyer Program to encourage foreign participation in
the show. This platform is leveraged to discuss policies
and exchange technical information regarding power
plant emissions control with Chinese participants and
to foster business relationships between Chinese endusers and U.S. emissions control providers.
WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the
Department of Commerce’s International Buyers
Program to encourage foreign participation in the
show. This platform was leveraged to exchange
relevant technical information with Chinese
participants and to introduce Chinese buyers to U.S.
waste management technology providers.
Water Environment Federation Technical Exhibition
and Conference (WEFTEC) International Buyers
Program
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The Department of Commerce, through its
International Buyers Program, leads a delegation of
Chinese officials and business representatives to
WEFTEC to explore relevant U.S. technologies and
work with U.S. exporters on approaches to water
resource management.

promote the use of U.S. technologies in China’s rapidly
growing water treatment sector.

Green Cement Best Practices Guide
The stated goal of the Chinese Ministry of
Environmental Protection’s is to create a Green
Cement Best Practices Guide. For years, the U.S.
government has worked to support green cement
efforts in China, including funding the development of
the "BEST" tool (Benchmarking Energy Efficiency
Standards Tool) which recommends best practices to
improve cement kiln combustion efficiency and limit
air pollutants. These activities are being leveraged to
support the completion of a Chinese Best Practices
Guide and are utilized in various bilateral forums to
introduce Chinese end users to relevant environmental
solutions providers.
Mercury Reduction Engagement
The United States and China are exchanging
experiences in tackling various environmental concerns
caused by mercury, highlighting existing approaches
and required technologies. Improperly handled solid
state mercury can contaminate the environment, as
can airborne mercury falling back to earth. This
engagement is advancing goals related to
commitments made during recent international
mercury reduction negotiations and supports the
Chinese efforts to improve hazardous waste
management and remediation practices.
CIEPEC U.S. Pavilion
The China International Environmental Protection
Exhibition and Conference (CIEPEC) is the Ministry of
Environmental Protection’s biennial sponsored trade
show and conference. CIEPEC draws officials from all
regional Environmental Protection Bureaus (EPBs) and
municipalities, providing access to the tendering
organizations that are developing water and
wastewater treatment plant projects. A U.S. pavilion
during CIEPEC provided U.S. companies with an
opportunity to promote their participation in specific
projects.
Clean Water Trade Mission
The Market Development Cooperator Program (MDCP)
recipient U.S.-China Cleantech Center will lead a clean
water trade mission to China in June of 2015 to
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India
Mounting and persistent pollution problems will lead to steady growth
in India’s fragmented environmental technologies market. The overall
environmental technologies market in India including goods and services
is valued at $14.29 Billion (2012). India ranks 2nd overall on the 2015
Top Markets Study (TMS) with a Composite Environmental Technologies
Score of 314.1. India ranks 2nd for water with a score of 156.6 and 5th
for both air pollution control and waste and recycling markets with a
score of 129.8 and 27.6 respectively (see appendix A for global rankings).

Overall
Rank

Air Pollution
Control

2
Water

5
Waste &
Recycling

2

5

The U.S. Environmental Protection Agency (EPA)
assesses the state of India’s environmental regulatory
regime as moderate and correspondingly EPA assesses
that India has a moderate capacity to adopt advanced
environmental solutions.

enforcement of 54th globally with a score of just 3.50
reinforcing the assessment of moderate regulatory
stringency coupled with moderate enforcement.

The regime is steadily improving as evidenced by the
Environmental Business Journal-OECD Environmental
Stringency Survey, which ranks environmental regimes
on a scale from 1 – 7 (with 1 being lax and 7 being the
most stringent), which scored India a 3.6 in 2012, a 1.2
point improvement on its 2005 score of 2.4. India’s
ranking on the World Economic Forum’s 2011 Index for
th
Regulatory Stringency of 48 globally with a Score of
3.88 (on a similar scale to EBJ-OECD) was consistent
with the EBJ-OECD ranking in the same survey for

The following barriers have been identified by OEEI
and the Commercial Service India as the most
problematic for environmental technologies
companies attempting to export to or work in India:

MARKET BARRIERS

1.

High Tariffs
India has relatively high tariffs for
environmental technologies, particularly in
the area of monitoring and instrumentation.
High import taxes also diminish the price

Figure 1: India Top Markets Scores
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Figure 2: India Environmental Technologies Market

Source: Environmental Business International, 2013.

2.

3.

competitiveness of higher quality, and thus
pricier, U.S. environmental technologies.
Fragmentation of the market across regions.
Environmental technology markets in India
are highly fragmented across the country and
it is difficult to find a representative or
distributor that can truly provide national
sales coverage. Companies that succeed in
India must expend additional resources to
develop export strategies on a region-byregion basis.
Transparency in Tenders
Transparency in how tenders are bid is an
ongoing issue in India that is further
complicated by regional fragmentation.

MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Air Quality Monitoring
The Central Pollution Control Board is responsible for
operating India’s 342 monitoring stations under the
National Air Quality Monitoring Programme (NAMP).
The Indian government has sought adoption of
science-based air pollution control strategies in Indian
cities to establish baseline data on ambient air quality
and pollution sources. This information will be used to
define cost-effective source reduction opportunities
and investments; assist policymakers in evaluating
health and economic impacts of various air pollution

control approaches; and to foster accountability for air
xxvii
This initiative will build
quality improvements.
Indian capacity in assessing and predicting future
emissions inventories, developing effective and
efficient control strategies, and assessing health
benefits of various air pollution control approaches.
Particular emphasis has been placed on monitoring
and control technologies relevant to coal-fired power
plants and petroleum refining operations. India’s
expanding network of air monitoring stations provides
opportunities for relevant U.S. technology providers.
Key Technologies in Demand:
 Fenceline monitoring equipment
 Continuous emissions monitoring equipment
 Ambient air quality monitoring equipment
 Source emission measurement technologies
 Dry sorbent injection technologies
 Flue gas desulfurization equipment

Activated carbon injection technologies
 Inspection, adjustment, maintenance, repair
services
 Selective catalytic reduction technologies
 Selective non-catalytic reduction controls
 Urea to ammonia reagent systems
Air Pollution Control
Coal is the India’s primary energy source xxviii and a
contributor to low air quality. Steel and cement
industries are also significant coal consumers thus
substantial contributors to air pollution in India. The
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government has identified 17 high polluting industry
sectors in need of greater oversight and air pollution
control measures. These include Aluminum Smelting,
Pharmaceuticals Manufacturing, Chlor-Alkali/Caustic
Soda, Cement (200 Tons Per Day (TPD) and above),
Copper Smelting, Dyes and Dye Intermediate,
Fermentation (Distillery), Fertilizer, Integrated Iron &
Steel, Leather Processing including Tanneries, Oil
Refinery, Pesticide Formulation & Manufacturing, Pulp
& Paper (30 TPD and above), Petrochemical, Sugar,
Thermal Power Plants, and Zinc Smelting. As the
development of new rules for these industries evolves
and are enforced, opportunities in control technologies
will continue to develop.
Key Technologies in Demand:
 Wet and dry scrubbers
 Bag houses
 Filters
 Flue Gas Desulphurization
 Selective catalytic reduction technologies
 Selective non-catalytic reduction controls
 Urea to ammonia reagent systems
WASTE MANAGEMENT AND RECYCLING
Solid Waste Management
Waste management and recycling is underdeveloped
in India. The 12th Five-Year Plan (2012 – 2017)
established a roadmap for the creation of modern
waste management systems, but little has been
implemented to date. Formal and industrial recycling
processes are fairly limited, as a widespread informal
recycling industry provides income to many of India’s
poorest households. However, sanitary waste
management practices are emerging within India’s
premier industrial parks and provide opportunities for
U.S. waste management equipment and service
companies.
Key Technologies in Demand:
 Waste handling equipment
 Waste treatment technologies
 Brownfield site remediation design and equipment
 Soil contamination testing and monitoring
equipment
Recycling of Discarded Electronics
The Indian Ministry of Environment and Forests
implemented the E-Waste Management and Handling
Rules in 2012. This directive outlined responsibilities of
electronics producers, discarded electronics collection
centers, recyclers, and other relevant entities to limit

environmental and health issues potentially created by
improperly discarded/recycled electronic equipment.
The law seeks to establish a formal electronics
recycling framework to promote safe handling of
discarded electronics and growth in related economic
activities nationally. The relatively sudden increase in
Indian demand for equipment and recycling services
present opportunities to U.S. companies with
experience in providing equipment or services used in
safely and efficiently recovering valuable materials
from discarded electronics.
Key Technologies in Demand:
 Waste handling equipment
 Waste treatment technologies
 Brownfield site remediation design and equipment
 Soil contamination testing and monitoring
equipment
Hazardous and Medical Waste Management
Continued economic and industrial development in
India has led to increased focus on properly managing
resulting hazardous wastes. In 2008, the Indian
government implemented the Hazardous Wastes
(Management, Handling and Transboundary
Movement) Rules, outlining the responsibilities of
various entities relevant to disposal, collection, and
treatment of hazardous wastes. Additionally, increased
access to healthcare in India has created an estimated
$80 billion industry in 2012 with an expectation to
xxix
reach $280 billion by 2020, the wastes of which
require effective management.
Key Technologies in Demand:
 Waste handling equipment
 Waste treatment technologies
 Brownfield site remediation design and equipment
 Soil contamination testing and monitoring
equipment
WATER AND WASTEWATER TREATMENT
Municipal Water and Wastewater Treatment and Plant
Development
The Indian water market is valued at US$ 2.54 billion
and expected to grow at over 15.2 percent annually
through 2018. Growth will be driven by shortfalls in
drinking water and sanitation access which will
continue to translate into a robust water treatment
facility development market in India. The Government
of India’s Approach to the Twelfth Five-Year Plan states
that currently only 30 percent of total sewage
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generated is treated before being released into surface
waters creating substantial pollution and public health
problems. The Approach sets a goal of zero discharge
of untreated sewage into rivers.
The Planning Commission estimates that $126 billion
of capital investment is required over the next 20 years
to meet India’s basic potable water and sanitation
xxx
needs. The Jawaharlal Nehru National Urban
Renewal Mission (JNNURM) is the largest source of
financing for municipal water and wastewater projects.
There is dire need for expanded wastewater treatment
facilities; the Government of India estimates installed
wastewater treatment capacity currently at less than
20 percent of need. xxxi Plans to introduce wastewater
tariffs and combine them with drinking water tariffs, if
implemented, will lead to steady and robust
infrastructure growth over the next five years. In the
short term, the state of Bihar plans to develop a series
of 112 water, sewerage, and storm-water drainage
projects for tendering of Public Private Partnership
xxxii
(PPP) finance models.
Lack of consumer confidence
in municipal sources of drinking water fuels a robust
point-of-use water technology market in India.
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Operations services
 Advanced Filtration
 Membrane filtration
 Waste to energy technology
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Monitoring equipment
 Testing equipment
Municipal Water Efficiency
Energy consumption and water loss issues plague
Indian municipalities. The Government of India
estimates that between 50 – 70 percent of water
supply finances go to electricity to pump water, while
reported non-revenue water is 30 – 50 percent (with
actual non-revenue water likely to be greater than
reported.) The National Action Plan for Climate Change
states a goal of improved management that will
increase water use efficiency by 20 percent during the
Five-Year plan period. Coupled with other investments
in infrastructure and the vast national build-out of
water treatment facilities, the demand for water
efficiency technologies will rise rapidly in the coming
years.

Technologies and Services in Demand:
 Monitoring technology
 Leak resistant transmission systems
Process and Industrial Wastewater Treatment and
Water Reuse
There are emerging opportunities in the ‘new
industrial cities’ for improved wastewater
management. The preeminent opportunity is the
Delhi-Mumbai Industrial Corridor (DMIC). The DMIC
plans to establish seven new industrial cities with
forthcoming water and wastewater capital
investments estimated to be worth $90 billion. DMIC
will provide a series of Engineering, Procurement,
Construction (EPC) and Build, Own, Operate, Transfer
(BOOT) contracts for water supply networks, drainage
xxxiii
Primary
schemes, and effluent treatment plans.
industry that exhibit demand for treatment
technologies include power plants, oil and gas, food
and beverage, pharmaceuticals, textiles, and mining.
These industries favor high-end treatment
technologies and those that meet high international
standards for quality and technical efficacy. The
industrial water market overall in India is expected to
xxxiv
growth 20-25 percent per year.
Weak regulations and enforcement of industrial
effluent is expanding the scope of pollutants and
increasing treatment complexity and burden on
municipalities. Tightened regulations and enforcement
th
are expected during the 12 Five-Year Plan as well as
new incentives to induce industrial water reuse. Plans
to implement a tariff system for industrial effluent that
penalizes low treatment quality and provides industrial
credits for water reuse is a key pillar of the New
National Water Policy.
Technologies and Services in Demand:
 Engineering and construction services
 Water reuse equipment and services (process
specific)
 Advanced filtration
 Membrane filtration
 Reverse osmosis
 UV disinfection
 Anaerobic digestion
 Nitrification
 Biological denitrification
Groundwater Maintenance and Recharge
India is withdrawing groundwater resources at a faster
rate than recharge occurs. The Government of India
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plans in the 12th Five Year Plan phase to introduce a
legal shift of ground water resource ownership from
property owners to a federally managed commons. In
the short term, the government plans to rectify
shortages by creating a comprehensive groundwater
monitoring system and groundwater recharge projects.
This will translate into demand for groundwater
mapping services to assess current resources,
monitoring technology, and early phase recharge
demonstration projects.
Technologies and Services in Demand:
 Hydrological mapping services
 Monitoring equipment
 Groundwater recharge technology

and exchange technical information regarding power
plant emissions control with Indian participants and to
foster business relationships between Indian end-users
and U.S. emissions control providers.

U.S. GOVERNMENT AGENCY ACTIVITIES

Water Environment Federation Technical Exhibition
and Conference (WEFTEC) International Buyers
Program
The Department of Commerce, through its
International Buyers Program, leads a delegation of
Indian officials and business representatives to
WEFTEC to explore relevant U.S. technologies and
work with U.S. exporters on approaches to water
resource management.

U.S. Environmental Solutions Toolkit
The Toolkit compiles EPA’s environmental regulations,
related underlying research, and a list of U.S.
companies that provide technologies necessary to
implement similar environmental regulatory actions
abroad. The Toolkit is used by EPA officials or
environmental consultants as a reference tool within
bilateral activities that focus on addressing
environmental concerns.
Power-Gen International Buyers Program
Power-Gen, one of the leading U.S. power generation
equipment and services trade shows, has partnered
with the Department of Commerce’s International
Buyer Program to encourage foreign participation in
the show. This platform is leveraged to discuss policies

WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the
Department of Commerce’s International Buyers
Program to encourage foreign participation in the
show. This platform was leveraged to exchange
relevant technical information with Indian participants
and to introduce Indian buyers to U.S. waste
management technology providers.

MDCP Assisted Development of Drinking Water
Standards
Through the International Trade Administration’s
Market Development Cooperation Program (MDCP),
the American Water Works Association (AWWA) is
implementing a program to help Indian utilities
develop and meeting AWWA standards for drinking
water treatment.
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Brazil
Overall
Rank

Brazil’s ample market size and growing scope of opportunity for U.S.
environmental technology producers is juxtaposed by varying levels of
technical capacity, enforcement, and finance for environmental project
development. Persistent tariff and non-tariff barriers impede U.S. firms’
ability to access the Brazilian environmental market.

Air Pollution
Control

3
Water

3
Waste &
Recycling

4
rd
Brazil ranks 3 overall on the 2015 Top Markets Study
(TMS) with a composite environmental technologies
score of 276.5. The entire Brazilian environmental
technologies market, including goods and services, was
valued at U.S. $18.5 billion, in 2012, xxxv making Brazil
the largest single market for that sector in Latin
America.

The scale of Brazil’s market is due predominantly to its
population of 202.6 million xxxvi and its growing middle
class rather than to strong adherence to
environmental laws. As this report will delineate, there
is high variability within Brazil in terms of the capacity
to implement and finance advanced environmental
systems.

6

The scope of Brazil’s market is dominated by the air
rd
and water sectors. Brazil ranks 3 for air pollution
control markets with a score of 158.4 and 4th for water
with a score of 93.8. Waste and recycling is less
prominent with a rank of 6th with a score of 24.3 (see
appendix A for global rankings).
Figure 4.2 Brazil Environmental Technologies Top
Markets Study Scores
STATE OF THE ENVIRONMENTAL REGIME
The Brazilian government has high ambitions in terms
of environmental policy development, but limited
means at this time to fulfill that ambition.
Enforcement shortfalls, variable technical capacity to
implement environmental rules, and limited public

Figure 1: Brazil Top Markets Scores

2015 ITA Environmental Technologies Top Markets Report | 27

Figure 2: Brazil Environmental Technologies Market

Source: Environmental Business International, 2013.

finance for environmental projects continue to be
problematic.
Recent Brazilian government efforts to improve the
environmental regime have made a noticeable
impression on the private sector. The Environmental
Business Journal-OECD Environmental Stringency
Survey, which ranks environmental regimes on a scale
from 1 – 7 (with 1 being lax and 7 being among the
most stringent , scored Brazil a 4.1 in 2012, a 1.6 point
improvement on its 2005 score of 2.4.
These figures echo the EPA’s assessment of the
Brazilian environmental regime, which notes that the
scope of environmental laws is improving while
enforcement and compliance remain a challenge. The
lag effect on enforcement of new rules can also be
seen in Brazil’s score on the World Economic Forum’s
2011 Index for Regulatory Stringency, which score’s
Brazil quite high on regulatory quality with a score of
5.19 (on a similar scale to EBJ-OECD) while Brazil’s
score in the same survey for enforcement is just 3.94.
Brazil’s enforcement and implementation woes
emanate from the fragmentation of environmental
authority among federal, state, and municipal entities.
As a result, the capacity to adopt advanced
environmental solutions varies greatly between states,
with generally higher capacity in the southeast of the
country in areas such as Rio de Janeiro, Sao Paulo, and
Minas Gerais; and lower capacity in more rural states.

One issue that affects environmental compliance in
Brazil is that environmental authorities conduct
investigations ex post facto, based upon a direct
complaint of contamination or after the closure of an
industrial facility. As a result, the incidence of oil spills,
gas leakages, and inadequate storage of hazardous
wastes are frequent and reported widely in the
xxxvii
Imposing regular monitoring of
Brazilian media.
industrial sites would improve compliance.
Funding gaps for environmental infrastructure also are
prevalent in Brazil. While the government has
prioritized the provision of sanitation services including
water, wastewater, drainage, and waste management
services, many of the planned projects have faltered
for lack of funding. For example, the Ministry of Cities
reports that the average annual investment in
sanitation is around US$ 4.5 billion--which is a US$ 2.5
billion shortfall from the US$ 7 billion the Government
of Brazil (GOB) estimates is necessary annually to meet
the government’s goal of universal access to sanitation
xxxviii
services by 2030.
MARKET BARRIERS
Market barriers in Brazil are persistent and prohibitive
for U.S. exporters in many cases. In its most recent
charter, Commerce’s Environmental Technologies
Trade Advisory Committee (ETTAC) identified the
following barriers as most problematic for U.S.
environmental technologies companies attempting to
export to or work in Brazil:

2015 ITA Environmental Technologies Top Markets Report | 28

Figure 3: ETTAC Illustrative Examples of Market Barriers

Certification Type
ISO 17025

Brazilian
Agency
Inmetro

Generic New
Technology
Accreditation

Inmetro

Transmitter
Technology
Certification

ANATEL

U.S. Product(s)
Monitoring and testing
instrumentation
Various

Satellite Transmitter to
remotely transmit
environmental/metrol
ogy data

Reported Costs to U.S.
Business
$250,000

Associated
Delays
1 -2 Years

Per Product:
$3,000
$250 per semester recurring
$1,750 per inspection
Laboratory expenses:
$17,500
$7,500

-

4 – 6 Months

Source: Environmental Trade Advisory Committee (ETTAC) 2012-2014 Charter

1.

2.

3.

Tariff escalation tied to local content
requirements or disqualification of imported
components.
The ETTAC observed minimum local content
requirements ranging from 40 percent to 60
percent of a product’s total value; this is
applied mostly by government-owned entities
for fossil fuel production and public
procurement sectors, such as municipal water
treatment. In the absence of domestic
content, much higher tariffs are applied, such
as a 22 percent tariff for water pumps.
Tendering practices favor local competition.
Small Brazilian businesses benefit from
preferential treatment in public tenders.
Typically, small local businesses are afforded
additional points on commercial evaluation
and small business set-asides are commonly
available for public bids below the $40,000
threshold per decree 42.063/2009, Act
123/2006. Small local businesses also benefit
from tax advantages such as Brazil’s "Simple
Tax Scheme" which eliminates taxes for
companies below a certain annual revenue
threshold.
Local certifications and safety approvals fail
to recognize international equivalents.
Local electrical and safety approvals are
applicable to most products which have
electrical components and mechanical
products. Brazil does not accept certification
from equivalent U.S. certification and testing

4.

organizations, imposing additional costs on
U.S. businesses for redundant testing and
certification.
Failure to recognize international standards.
Despite certification from relevant and
globally accepted international certification
bodies, products that have transmitting
and/or receiving devices must obtain
approvals from ANATEL (Brazil’s National
Telecommunications Agency). Complications
with the certification of transmitting and
receiving devices handicaps the sale of U.S.
continuous monitoring and automated
control devices and systems -- an area of
competitive advantage for U.S. providers.

MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Air Quality Monitoring
Given Brazil’s heavy reliance on hydroelectric power
and relatively low use of conventional combustion in
its electricity sector, air pollution in Brazilian cities
primarily originate from industrial and mobile
sources. xxxix Addressing air pollution has become a
priority for Brazilian national and local governments
and has generated demand for gas emission
monitoring technologies, gas analyzers and air
pollution control technologies.
CETESB, Sao Paulo region’s environmental agency, is
currently expanding its air monitoring program

2015 ITA Environmental Technologies Top Markets Report | 29

through the acquisition of ten new monitoring stations
destined for the interior of the state. Imported
instruments in demand for these new stations include
ozone analyzers, nitrogen oxide analyzers, multicalibrators, air purifiers, inhalable particle analyzers at
Particulate Matter (PM) 2.5 and 10, wind sensors,
humidity and temperature sensors, barometric
pressure sensors, and UVA sensors. According to
CETESB, the principal industrial sources of air pollution
in the region include sugar and alcohol plants,
laundries, foundries, oil storage terminals, waste and
sewage treatment facilities, aluminum smelters,
chlorine and soda plants, glass and paint plants, pulp
and paper plants, cement plants, and fertilizer plants.
Rio de Janeiro region’s environmental authority, INEA,
has a continuous monitoring network of 21 stations
that are supplemented by fence-line monitoring
applications at high-emissions industrial sites.
Monitors assess criteria pollutants and their precursors including ozone, nitrogen oxide (NOx), sulfur
dioxide (SOx), carbon monoxide, volatile organic
compounds (VOCs), hydroflorocarbons, and particulate
matter. Additionally, several climate change
initiatives, including the September 2011 Climate
Decree issued by the Rio de Janeiro State
Environmental Secretary, will require improved
capabilities to measure and control greenhouse gases.
Technologies and Services in Demand:
 Continuous emissions monitoring systems
 Ambient air quality monitoring equipment
 Source emissions measurement technologies
 Analytical and laboratory testing goods and
services
 Air pollution control equipment
 Fuel vapor control systems
WATER AND WASTEWATER TREATMENT
Municipal Water and Wastewater Treatment
There are currently 27 state-owned water utilities that
serve 76 percent of the population and a number of
municipal and private sector utilities that serve about
10 percent of the population. Approximately 86
percent of Brazil’s population is served by a water
utility, leaving the rest of the population without
access to piped drinking water and sanitation services.
The Brazilian sanitation law and implementation plan,
Plansab, is attempting to bridge the sanitation gap and
sets a formal target of universal sanitation services by
2030. Much remains to be achieved in sewage

treatment alone; currently 70 percent of sewage in
xl
Brazil remains untreated. Correspondingly, Plansab
has forecasted that investments of $57.5 billion in
drinking water and $86 billion in wastewater
transmission and treatment technologies and services
are needed to meet the goal of universal access. xli The
Government of Brazil has provided US $221 Billion of
federal funds to municipalities and states governments
to develop projects in wastewater treatment and
sewerage.
These investments will include design and construction
of wastewater collection systems and treatment
facilities as well as upgrades to existing equipment,
pumps, and asbestos contaminated pipes. Growth in
this area is expected to be aggressive, with an
estimated Combined Annual Growth Rate (CAGR) 2010
– 2015 of 12.3 percent with revenues estimated to
reach $167.8 million in 2015 from a base of $94 million
xlii
in 2010. At the writing of this report, total contract
values of concessions and other tenders announced for
2015 are estimated to be worth US$ 1.13 billion. xliii
The government has required that states and
municipalities develop local plans to implement
Plansab but has stopped short of penalizing
municipalities that failed to do so by the federal
xliv
deadline. The breach in plan development among
municipalities is attributed to a lack of technical
capacity to develop and implement such plans.
Meeting universal sanitation goals are also put at risk
by financial shortfalls for project development. 59
percent of Plansab is financed by the federal
government, with the remaining 41 percent of
financing left to municipalities and regional
xlv
governments.
This finance gap in Brazil has led to some creative and
fairly successful public private partnerships (PPP) for
the provision of municipal services. It has also led to
several prominent market failures where planned
projects have remained “planned” indefinitely due to
failures, again, in technical capacity and shortfalls in
available private sector finance.
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Operations services
 Pipes, valves, pumps
 Headworks
 Aerators and sedimentation technology
 Smart water technologies
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Advanced filtration
Membrane filtration
Waste to energy technology
Biological treatment
Anaerobic digestion
Nitrification /denitrification
Integrated Fixed Film Activated Sludge
Thickeners and dewatering devices
Sludge dryers and incinerators
Monitoring equipment
Testing equipment

Municipal Water Efficiency and Smart Water
Water loss issues are compounded by water scarcity
problems in arid regions and increased demand for
affordable potable water sources in urban areas.
Water lost in transmission or stolen is a serious issue
for Brazilian municipalities, with non-revenue water in
urban areas estimated at 40 percent. xlvi
These issues have converged to increase demand among
Brazil’s state water companies for systems and
technologies that address non-revenue water and those
that enhance water efficiency, such as smart water
software and monitoring equipment. Drought and water
scarcity in the Sao Paulo region is compounding the need
for greater efficiency and conservation of water
resources. As of early 2015, Sao Paulo’s Cantarieria
reservoir was only 5.1 percent full. The local utility,
SABESP is implementing market-based control measures
including providing discounts for water savings and
surcharges for overuse. SABESP is also seeking
technology based solutions to this shortage by
xlvii
identifying best practices in water reuse.
Technologies and Services in Demand:
 Smart water systems and software
 Leak detection equipment and software
 Advanced metering technology and software
 Rainwater collection systems
 Advanced filtration
 Membrane filtration
 Reverse Osmosis
 UV disinfection
Process Water, Industrial Wastewater Treatment, and
Water Reuse
As Brazil’s industrial base continues to grow and to
become more sophisticated, there is increasing
demand for water treatment to quality levels specific
to the industrial process. Key client industries include
aerospace, electronics, oil and gas, petrochemicals,
mining, pharmaceuticals, and pulp and paper.

Process water has an expected CAGR of 6.2 percent
2010 – 2015 with estimated revenue of $287.8 million
xlviii
in 2015 from 2010 base of $213.4 million. Industrial
effluent laws in Brazil impose high tariffs on companies
for effluent disposal in water bodies, making on-site
tertiary treatment cost effective for compliant
industrial facilities. Industrial wastewater market has
an estimated CAGR of 9.4 percent for 2010 – 2014
reaching annual revenues of $497.3 million in 2015
xlix
from a base of $317.4 million in 2010. For example,
water treatment in the pharmaceutical sector is
expected to grow at 9.8 percent annually between
2014 and 2018 and is expected to reach $38.9 million
by 2018. l
Water scarcity and adduction costs make water reuse
attractive, particularly in water--intense extractive
sectors. For instance, an average large mining project
in Brazil demands approximately $800 million in water
technology and infrastructure. li Correspondingly, the
capital market for water in mining is estimated at $4.5
Billion in 2015. lii Brazil is expected to be the fastest
global market for offshore water treatment in the oil
and gas sector with a combined annual growth rate of
8.5 percent. liii Global Water Intelligence estimates that
capital expenditures on offshore systems for sulfate
removal will reach $190 million in 2015. liv
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Advanced filtration
 Membrane filtration
 Reverse osmosis
 UV disinfection
 Ozone disinfection
 Anaerobic digestion
 Aerators and sedimentation technology
 Incinerators and dryers
 Chemical sludge treatment
 Sludge collection systems
 Thickeners and dewatering devices
WASTE MANAGEMENT AND RECYCLING
Municipal Solid Waste
Brazil’s needs in terms of improved waste
management are vast. According to the Brazilian
Association of Urban Cleaning (ABRELPE), solid waste
generation in Brazil is estimated at 62 million metric
tons per year. Approximately 90 percent of solid waste
is collected, with 37 percent destined for unsanitary

2015 ITA Environmental Technologies Top Markets Report | 31

landfills, posing a substantial threat to human health
and the environment.
In 2010, Brazil finalized its National Solid Waste Policy
(Law 12,305), a measure intended to reduce national
waste production and improve solid waste
management practices. It also mandates municipalities
to build sanitary landfills and supports the
development of a formal recycling sector. As a result,
investments in solid waste treatment technologies and
waste-to-energy projects in sanitary and hazardous
landfills are expanding significantly. The Brazilian
government plans to invest US$ 870 million in solid
waste treatment projects, replacement of landfills,
introduction of selective waste collection services, and
financing cooperatives of waste collectors.
Similar to Plansab, the National Solid Waste Policy
requires that municipalities develop local solid waste
management plans, but development and
implementation of those plans are moving slowly.
Brazil’s National Institute of Geography and Statistics
reports that only 32 percent of the 5,565 municipalities
in Brazil have some sort of selective waste collection
system and a mere 10 percent met an August 2012
deadline to present a solid waste management plan to
the Environmental Ministry as articulated in the
National Solid Waste Policy.
Market analysts have expressed pessimism that the
municipalities will comply with other standards set
forth in the law such as replacing dumps with sanitary
landfills and implementing selective waste and
recycling programs, requirements which were
lv
scheduled to be met by mid-2014.
Despite this slow pace in compliance, significant
opportunities remain in solid waste management. An
estimated 80 percent of solid waste management in
Brazil is conducted by private sector companies.
Municipal waste management services are currently
valued at US$ 10 billion annually with the expectation
that the market will be worth US$ 22 billion annually
by 2016 once law 12.305 is enforced. The Brazilian
government expects that income from recycling
activities will increase from US$ 1.1 billion to US$ 4.7
lvi
billion annually.
Technologies and Services in Demand:
 Waste collection technologies
 Sanitary landfill systems
 Environmental monitoring and analytical
equipment








Sorting machines
Crushing and grinding machines
Materials handling equipment
Collection services, containers, and vehicles
Recycling process expertise
Waste incinerators

Hazardous and Medical Waste Management
Brazil’s National Solid Waste Policy outlines the
development of a system that compels companies that
produce hazardous waste to register in the “National
Registry of Hazardous Waste Operators” and prove
their technical capability in managing hazardous waste
streams. lvii This enhanced focus on the management of
hazardous waste affords opportunities for U.S.
companies capable of providing relevant hazardous
waste management systems and services. Increased
Brazilian access to medical treatment will also induce a
need to address chemical and biological healthcare
waste.
According to the Brazilian Association of Urban
Cleaning and Waste Treatment Companies, only 32
percent of the 1,059 MT of healthcare waste
generated per day in Brazil is treated. Brazil’s overall
goals to provide safe waste management practices
society-wide will drive focus in reducing the public
health risks associated with poorly managed medical
waste.
Key Technologies in Demand:
 Hazardous waste handling equipment
 Hazardous waste treatment technologies
 Brownfield site remediation design and
equipment
 Soil contamination testing and
monitoring equipment
 Hospital and medical grade incinerators
 Industrial Autoclaves
Industrial Waste Management
In Brazil, the private sector addresses waste policy
compliance by setting industry standards within
respective industry trade associations for the
treatment and disposal of industrial wastes. Industry
associations thus provide a market for feasibility
studies and consulting and design for demanufacturing and reverse logistics methods.
Associations act as critical market multipliers as they
will often determine where waste collection points will
exist for their industries and what technologies will be
deployed for industry specific waste management
practices. Involvement in industry association decision
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making on waste management policies may provide
downstream opportunities for implementation of
waste management technologies and services.
ETWG AGENCY INITIATIVES AND PROGRAMS
U.S.-Brazil Commercial Dialogue
In 2014, the International Trade Administration and
Brazil Ministry of Industry and Trade initiated a work
plan to address common areas of interest in the
development of environmental markets. The effort is
designed to facilitate technical exchanges to improve
mutual understanding of U.S. and Brazilian
environmental regimes, approaches, and markets.
Technologies and Services in Demand:
 Environmental engineering and
consulting
 Waste handling equipment
 Waste management services
 Waste incinerators
 Recycling equipment
U.S. GOVERNMENT AGENCY INITIATIVES AND
PROGRAMS

WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the U.S.
Department of Commerce’s International Buyer
Program to encourage foreign participation in the
show. This platform is leveraged to exchange relevant
technical information and to advance U.S.-Brazilian
waste management cooperation in ongoing bi- and
multi-lateral forums.
U.S. Environmental Solutions Toolkit
The toolkit is an online searchable database that
marries U.S. EPA expertise on solving environmental
challenges and developing environmental rules with a
catalogue of U.S. technology providers. In late 2014,
the International Trade Administration and U.S. EPA
introduced a Portuguese version of the Toolkit. It is
used as a reference tool in bilateral engagements that
focus on increasing Brazilian capacity to address
environmental concerns, including follow up to the
U.S.-Brazil Joint Initiative on Urban Sustainability
(JIUS), the U.S.-Brazil Commercial Dialogue, and others.

WEFTEC International Buyers Program
WEFTEC, the largest water technology exhibition in
North America, works with the U.S. Department of
Commerce’s International Buyer Program to encourage
foreign participation in the show. This platform is
leveraged to exchange relevant technical information
and to advance U.S.-Brazilian water cooperation
through targeted activities at WEFTEC.
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Mexico
Overall
Rank

U.S. environmental technologies exporters benefit from close
commercial ties with Mexico, but lagging Mexican technical capacity in
the environmental sector moderates the implementation of
sophisticated projects and attendant opportunities for U.S. business.

Air Pollution
Control

4
Water

Waste &
Recycling

6
The overall Mexican environmental technologies
market, including goods and services, is valued at US$
lviii
th
12.34 Billion (2012). Mexico ranks 4 overall on the
2015 Top Markets Study (TMS), with a composite
environmental technologies score of 250.1. Mexico’s
air pollution monitoring and control market is the most
prominent environmental technology segment and
ranks Mexico 2nd globally with a score of 172.9.
Mexico’s water sector ranks 6th overall, with a score of
70.6. For waste and recycling, Mexico ranked 16th
with a score of 6.7 (see appendix X for global rankings).
STATE OF THE ENVIRONMENTAL REGIME
Mexico’s environmental laws are improving thanks to
recent legislative efforts, but compliance remains a

2
16

challenge. This change is reflected through the
Environmental Business Journal (EBJ)-OECD’s
Environmental Stringency Survey, which ranks
environmental regimes on a scale from 1 – 7 (with 1
being lax and 7 being among the most stringent).
Mexico scored a 4.0 in 2012 on the EBJ-OECD Survey, a
0.7 point improvement on its 2005 score. Mexico’s
ranking on the World Economic Forum’s 2011 Index for
th
Regulatory Stringency of 45 globally with a Score of
3.99 (on a similar scale to EBJ-OECD) echoes this result,
indicating that Mexico’s legal framework is above the
median and improving. However, Mexico’s ranking in
the same survey for enforcement lags at 57th globally
with a score of just 3.42 highlighting the need for
improved compliance measures.

Figure 1: Mexico’s Top Markets Scores
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Mexico’s environmental regime is based upon two
fundamental pieces of legislation: the General Law of
Equilibrium and Environmental Protection (LGEEPA)
and the General Law for Prevention and Integral
Management of Wastes (LGPGIR). In 2012, President
Calderon signed the first General Climate Change Law
in Mexico. The Law accelerates implementation of
programs for air pollution monitoring and control in
particular.

2.

Value added taxes diminish competitive
pricing of U.S. environmental technologies.
While U.S. companies enjoy duty free
privileges under NAFTA, a Value Added Tax
(VAT) of 16 percent, while imposed on
domestic and foreign goods alike, further
erodes the price competitiveness of higher
quality, and thus more expensive, U.S.
environmental technologies.

The Mexican Ministry of Environment and Natural
Resources (SEMARNAT) governs and implements
environmental regulation and is also responsible for
issuing environmental tenders for air pollution
monitoring, soil remediation, waste management, and
projects that fall under the recently promulgated
national Climate Change Strategy.
Water tenders are the purview of the National Water
Commission (CONAGUA). CONAGUA manages water
resources at a federal level and is the only entity
authorized to delegate or grant concessions for water
use. Municipal governments provide water services to
communities through decentralized municipal water
utilities known as “organismos operadores”.

3.

Finding a credible distributor with national
reach can be difficult.
The benefits due to acceptance of U.S.
products as well as low tariffs afforded by the
NAFTA are often counter-balanced by
difficulties arising from Mexico’s size and
diversity, which can be under-estimated by
U.S. exporters. It can be difficult to find a
single distributor or agent to cover this vast
market, and assistance with locating the
appropriate distributor for a given product
segment is often required. Mexican
companies are extremely price conscious,
seek financing options, tend to push for
exclusive agreements, and value outstanding
service and flexibility.

4.

The presumption of conformity is not
extended for international standards in
Mexico.
Companies exporting to Mexico will need to
meet Mexican standards and demonstrate
conformity. The cost of accreditation for a
single product in Mexico through Entidad
Mexicana de Acreditación is approximately
U.S. $4,875. Mexico hosts a national NSF
International office which can help ease the
accreditation and conformity assessment
process. However, Mexico does not explicitly
extend the presumption of conformity and
therefore it is recommended that U.S.
companies work with NSF Mexico or another
relevant testing and certification organization
to determine a cost-effective path towards
meeting Mexican standards and certification
requirements.

While these water utilities are tasked by law with
developing water service infrastructure, however, due
to subsidized and inadequate water rates, commercial
inefficiencies, and a lack of technical capacity in many
cases, CONAGUA has been the de facto developer and
financier of water infrastructure projects throughout
the country.
MARKET BARRIERS
Over the past 20 years, the North American Free Trade
Agreement (NAFTA) has removed many barriers to
trade with Mexico. However the following barriers do
persist for environmental technologies companies
attempting to export to or work in Mexico:
1.

Local partnership encouraged in public
tenders.
While not a formal requirement, local
partnership in public tenders is strongly
encouraged in Mexico. U.S. companies
seeking to develop consortia relationships
with Mexican companies should seek
assistance through the U.S. Commercial
Service to identify appropriate and credible
partners for engineering, procurement, and
construction (EPC) contracts.
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MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Air Quality Monitoring
The ambient air quality of many Mexican large
metropolitan areas, particularly Mexico City,
Guadalajara, Toluca, and Monterrey, is poor and can
lead to increased incidence of respiratory disease. For
example, the concentration of nitrogen dioxide (𝑵𝑵𝟐 )
in Mexico City is above the national standard nine days
out of ten. Most metropolitan areas in Mexico have air
quality monitoring mechanisms and local regulations in
place; however, enforcement of these regulations is
often weak as many of the municipalities do not have
sufficient technical capability or resources.
Official ambient air monitoring is conducted by the
Mexican environmental federal regulator SEMARNAT
which tenders openly to U.S. businesses. Increased
opportunities under the Climate Change Strategy’s
Program for the Strengthening of the Environment of
States (Programa de Fortalecimiento Ambiental de las
Entidades Federativas) which provides funding for
projects at the municipal, state, and federal level for
lix
compliance with environmental rules should emerge
for monitoring as local governments ramp up their
monitoring efforts.
Technologies and Services in Demand:
 Continuous emissions monitoring systems
 Ambient air quality monitoring equipment
 Source emissions measurement technologies
 Analytical and laboratory testing goods and
services
Air Pollution Control
In terms of air pollution control approaches, various
regulatory plans call for vehicle emissions testing,
catalyzer replacement programs, and industrial
pollutants reduction; however, moderate regulatory
enforcement has translated into moderate demand for
these technologies compared to the overall potential
in Mexico’s industrial market. While vehicles and other
mobile source control measures have long been
emphasized, meeting the goal of reducing harmful
emissions will require implementation of control
technologies for industrial sources.
The Climate Change Law aims to reduce the country’s
output of carbon dioxide by 51 million tons, forcing
Mexican companies to report and reduce their
emissions. Furthermore, this law also focused on the

reduction of short-lived climate pollutants like black
carbon, methane, tropospheric ozone,
Hydrofluorocarbons (HFCs) and Volatile Organic
Compounds (VOCs). Compliance with the General
Climate Change Law will require industries to institute
improved monitoring and control technologies,
opening up a variety of opportunities for in-line and
end of pipe industrial monitoring systems.
Technologies and Services in Demand:
 Air pollution control equipment
 Fuel vapor control systems
 Selective Catalytic Reduction
 In-line monitors and software
 Electrostatic precipitators
 Thermal Oxidizers
 Catalytic converters
 Scrubbers
WATER AND WASTEWATER TREATMENT
While the population percentages for drinking water
and sewage services connection are 89.6 percent and
86 percent, respectively, large gaps still remain in
serving rural areas, where both resources and
infrastructure is scarce. Lack of access to potable water
and sewerage is a fundamental challenge Mexico is
seeking to address through the National Water Plan
2014-2018. The government estimates that 9 million
Mexicans do not have access to potable water and 11
million do not have access to sewerage. The overall
Mexican municipal water and wastewater market is
expected to grow 7 percent annually between 2013
and 2018.
Subsequent projects are to be financed through public
private partnerships (PPPs), a model recently adopted
through the Public and Private Partnership Law. The
new PPP model anticipated $950 million of private
investment in 2014 to match the CONAGUA’s
lx
allocation of $6 billion, During the 2015-2018 period
CONAGUA’s budget for water infrastructure
development is $4 billion which will be leveraged to
develop 1,200 new potable water treatment plants,
upgrading of wastewater treatment plants, new
desalination plants, water pipelines, and dams. lxi U.S.
companies interested in developing PPPs should work
with CONAGUA which will remain the tendering
agency for these projects.
Municipal Drinking Water Treatment
Drinking water conveyance and distribution are
expanding at a steady rate in Mexico. Total mains
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water consumption is expected to rise from 169,356
million m³ in 2014 to almost 194,546 million m³ by
2018. This is largely due to the continued expansion of
the pipeline network and increasing number of
households connected to water mains. lxii Water
infrastructure projects will continue to grow at a 4.3
percent rate through 2015 following the 2013 Mexican
housing market crash, which negatively impacted the
construction industry. lxiii
Water treatment facilities are also upgrading to
improve coverage. CONAGUA plans to invest $200
million in upgrades to existing drinking water plants in
the states of Morelos, Puebla, Guerrero, Coahuila,
Sinaloa, Tamaulipas, Zacatecas, Mexico City, and
lxiv
Veracruz. The push for centrally distributed water
services is likely to continue which will discourage the
implementation of decentralized systems.
However, consumer confidence in the ability of
municipalities to deliver safe potable water is low; this
has driven double-digit growth in residential treatment
options as a backstop to the water quality issues
encountered in urban and suburban areas of Mexico.
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Pipes, pumps, and valves
 Clarifiers and flocculators
 Sedimentation systems
 UV disinfection
 Ozone disinfection
 Meters and monitoring equipment
 Point-of-use treatment equipment
Municipal Wastewater Treatment and Plant
Development
Wastewater treatment continues to lead in Mexico’s
environmental priorities, as it is the least developed
part of Mexico’s water sector. Less than 50 percent of
wastewater receives treatment, lxv though Mexico has
almost doubled the volume of wastewater being
treated in the last decade, indicating that expansion of
services is not keeping pace with demand. Mexico’s
most recent National Water Program, released in 2013,
sets treatment goals of 100 percent for municipal
waters by 2030, requiring a near $500 million public
annual investment in wastewater treatment plants.
Currently, over $1.7 billion is invested in wastewater
infrastructure, and $1.1 billion and $621 million in
sewers and treatment plants, respectively.

Development of new wastewater plants in the states
of Puebla, Colima, Yucatan, Quintana Roo, State of
lxvi
Mexico, Nayarit, Guerrero, Colima, and Mexico City,
as well as $150 million in upgrades to existing
wastewater plants in the states of Aguascalientes,
Chihuahua, Guanajuato, Jalisco, Nuevo Leon, Oaxaca,
Puebla, and Mexico City, lxvii is also planned.
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Advanced filtration
 Membrane filtration
 Waste to energy technology
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Monitoring equipment
 Testing equipment
Desalination and Water-Efficiency
Mexico is increasingly faced with scarce water
supplies, and the heavy reliance of the agricultural
sector on these resources is straining an already
troubled system. lxviii Unsustainable extraction from
ground and surface sources has threatened the
stability of the conventional water supply.
Mexico is turning to alternative methods in an effort to
protect surface water and aquifer sources while
providing fresh water for human consumption and
industry. Areas facing significant scarcity challenges
include large urban centers in northern and central
Mexico and the western Baja Peninsula. Promoting
efficient water use by industry and citizens and
building complementary efficient local water utilities is
a key government priority.
In northern Mexico, authorities are coping with water
scarcity through the construction of new reservoirs
and costly transport infrastructure; implementation of
complex purification technologies; and, increases in
tariffs to improve supply and encourage conservation.
An example of this type of infrastructure expansion
can be found within the 2015-2016 project pipeline
period via the US$78 million La Laja Dam project which
will create an additional fresh water source for
120,000 residents of the Ixtapa-Zihuatanejo
lxix
metropolitan area.
Similarly, in several areas of northeast Mexico, the use
of sophisticated water purification technologies is
needed since the available water requires the
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elimination of materials such as heavy metals or even
arsenic.
In some areas, such as the Baja peninsula, saline
conversion has become the only viable drinking water
option, thus three large desalination projects are in the
project pipeline during 2015-2016. The Cozumel
desalination plant will provide 17,280 cubic meters a
day (m3/d) of fresh water to residents of Cozumel and
lxx
is estimated to be worth US$ 27.4 million. In the
state of Baja, two desalination projects are slated for
the Tijuana municipal area. The collective value of
these twin projects is US$ 75 million lxxi.
Key Technologies in Demand:
 Water reclamation technologies
 Engineering and construction services
 Water reuse equipment and services (process
specific)
 Advanced filtration
 Membrane filtration
 Reverse osmosis
 UV disinfection
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Testing equipment
Groundwater Monitoring and Pollution Prevention
Scarce water supply in Mexico has necessitated
comprehensive monitoring of groundwater availability
and quality. Of Mexico’s 653 subterranean aquifers
more than 100 are overexploited. lxxii Overexploited
aquifers produce roughly 60 percent of the
groundwater that Mexico relies on for agriculture and
drinking water. The National Water Plan has
emphasized the promotion of geo-hydrological
exploration, increasing groundwater monitoring and
an integrated ground water management plan. Other
projects deemed necessary to the maintenance of
groundwater resources are artificial aquifer recharge
and evapotranspiration management.
Key Technologies in Demand:
 Environmental engineering and consulting
services
 Water quality monitoring equipment
 Monitoring wells
 Site characterization technology
 Groundwater recharge technologies

WASTE MANAGEMENT AND RECYCLING
Municipal Solid Waste and Recycling
Municipal waste in Mexico is governed by local and
state governments, who apportion part of their
budgets for waste collection and disposal. In recent
years, there has been a push towards modernizing
Mexico’s waste infrastructure to better address the
roughly 102,850 mt processed a day. lxxiii The open sky
dumps prevalent in Mexico pose a threat to human
health and the environmental and have increased
public support for the improvement of waste
infrastructure.
In 2009, the Government of Mexico developed
financial support programs designed to help modernize
the country’s waste management system, and
provided grants for upgrades to landfills, closures of
open sky dumps, technical landfill studies, municipal
waste collection, and the development of state,
municipal or inter-municipal waste management plans.
SEMARNAT also issues tenders for solid waste
management and recycling projects. SEMARNAT
received a $40 million budget allocation in 2014 to
fund local and state-level projects for waste
management through the Program for the Prevention
and Management of Waste (Prevención y Gestión
lxxiv
Integral de Residuos).
In 2014, US $43 million dollars lxxv was approved for
projects in municipal waste development providing
significant opportunities for U.S. businesses. Recycling
is also an emerging area of opportunity in Mexico as
municipalities recognize the cost-recovery benefits of
the practice. In 2011, the Institute for Scrap Recycling
Industries estimated that 18 percent of U.S. export
sales of scrap equipment were destined for Mexico.
Key Technologies in Demand:
 Waste handling equipment
 Cranes, crushers and shredders
 Odor control systems
 Bio-gas capture technologies
 Separators
 Protective equipment for separating lines
 Garbage trucks with compactors
 Engineering services
 Waste collection technologies
 Sanitary landfill systems
 Environmental monitoring and analytical
equipment
 Sorting machines
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Crushing and grinding machines
Materials handling equipment
Collection services, containers, and
vehicles
Recycling process expertise
Waste incinerators

catalogue of U.S. technology providers. In 2015, the
International Trade Administration and U.S. EPA will
introduce a Spanish-language version of the Toolkit to
expand its usability in Latin America. It serves as a
reference tool in bilateral engagements that focus on
increasing Mexican capacity to address environmental
concerns. [URL TBD]

U.S. GOVERNMENT AGENCY INITIATIVES AND
PROGRAMS
WEFTEC International Buyers Program
WEFTEC, the largest water technology exhibition in
North America, works with the U.S. Department of
Commerce’s International Buyer Program to encourage
foreign participation in the show. This platform is
leveraged to exchange relevant technical information
and to advance U.S.-Mexican water cooperation
through targeted activities at WEFTEC. Business
relationships with U.S. water technology providers are
facilitated.
WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the U.S.
Department of Commerce’s International Buyer
Program to encourage foreign participation in the
show. This platform is leveraged to exchange relevant
technical information on the Mexican market and U.S.
environmental technology capabilities. Business
relationships with U.S. waste management providers
are facilitated.

Green Expo
Green Expo is Mexico’s preeminent environmental
technology show. This event is leveraged through the
U.S. Department of Commerce’s trade fair certification
program to promote the development of U.S. – Mexico
business relationships in the environmental sector.
Border 2020
The U.S. Environmental Protection Agency has
awarded over $720,000 in grants to fund 16
environmental projects along the U.S-Mexico border
with Texas and New Mexico. The projects include
improving air monitoring, expanding waste collection
and recycling, and improving environmental awareness
and education among area residents. U.S. companies
seeking a foothold in the market should consider
participating in this program.

U.S. Environmental Solutions Toolkit
The toolkit is an online searchable database that
marries U.S. EPA expertise on solving environmental
challenges and developing environmental rules with a
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Indonesia
Overall
Rank

Weak technical capacity in the public sector and poor administration of
assets guarantees that the application of environmental technologies in
Indonesia for the short term will remain the purview of the private
sector and donor organizations.

Air Pollution
Control

5
Water

Waste &
Recycling

5
The overall environmental technologies market in
Indonesia including goods and services is valued at
lxxvi
Indonesia ranks 5th overall on
$3.02 Billion (2012).
the 2015 Top Markets Study (TMS) with a Composite
Environmental Technologies Score of 215.1. Indonesia
ranks 9th for air pollution control markets with a score
of 75.8; ranks 5th for water with a score of 91.3; and
3rd for waste and recycling with a score of 47.9 (see
appendix A for global rankings).
STATE OF THE ENVIRONMENTAL REGIME
Indonesia’s environmental regime is improving in both
regulatory development and efforts to enforce
environmental rules. According to the U.S.
Environmental Protection Agency these changes are
the result of a government effort to strengthen both

9
3

environmental rules and enforcement. Recent
developments can be seen through the Environmental
Business Journal-OECD Environmental Stringency
Survey, which ranks environmental regimes on a scale
from 1 – 7 (with 1 being lax and 7 being among the
most stringent), which scored Indonesia a 3.5 in 2012,
a 1.3 point improvement on its 2005 score of 2.2.
th
Similarly, Indonesia ranks 58 on the World Economic
Forum’s 2011 Index for Regulatory Stringency with a
score of 3.76 (on a similar scale to EBJ-OECD).
Indonesia scored just above the median at 3.63 on the
same survey for enforcement.
MARKET BARRIERS
Market barriers in Indonesia are substantial and often
insurmountable in the public sector. The following

Figure 1: Indonesia’s Top Markets Scores
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Figure 2: Indonesia’s Environmental Technologies Market

Source: Environmental Business International, 2013.

barriers are most problematic for environmental
technologies companies attempting to export to or
work in Indonesia:
1.

2.

3.

Weak technical capacity to implement
advanced environmental systems.
The technical capacity to implement advanced
environmental solutions varies depending on
the sector at issue with public providers of
environmental services exhibiting low to
medium technical capacity. This shortfall in
capacity contributes to delays in project
development and weak administration of
existing projects.
Poor asset management in public projects.
Indonesia is plagued in the public sector by
poor asset management and in many cases a
lack of any asset management policy or
attendant know-how. This has led to variety
of premature infrastructure failures. The
decoupling of construction from downstream
maintenance and operations compounds
these problems by divorcing accountability
between those that develop infrastructure
lxxvii
from those responsible for maintaining it.
Perpetual delays in announced projects.
Indonesia had developed an ambitious
national agenda for environmental
infrastructure development centered on a
Public Private Partnership (PPP) model;
however, repeated failures to secure
financing have mired projects in the

4.

conceptual stage. The flaw in Indonesia’s PPP
model is a wholesale transfer of risk to the
private sector without appropriate profit
lxxviii
incentives.
Difficulty making market linkages through
client industries.
The most promising areas for environmental
technologies originate from client sectors
such as oil and gas or mining. However, it can
be difficult for new-to-market exporters to
develop relationships that lead to export sales
with these clients.

MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Power Plant Emissions Reduction
Indonesia's coal consumption now accounts for 22
percent of total energy consumption, surpassing gas as
the second most consumed fuel used in conventional
thermal generation. Despite the 192 billion kilowatthours (kWh) of electricity generated in Indonesia
during 2011, only 70 percent of the Indonesian
population had access to electricity. To address
capacity shortages, in 2006, the government embarked
upon the first stage of its "fast track" plan, designed to
add 20 additional gigawatts to the grid by 2014.
The government has managed to implement 8,444.5
lxxix
MW under the program by the end of 2014 and has
embarked on a second phase, Fast Track Plan 2, which
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will add an additional 76 power plants with a
combined capacity of 17,918 MW to be installed by
2020. lxxx
In the first phase electricity sector demand for coal
more than doubled by 2014 as a result of coal-fired
generation capacity additions. lxxxi 72 percent of the
second-phase generation will come from coal, gas, and
oil combustion further opening the market for U.S. air
pollution control technologies and services. The scope
for deployment of air pollution control technologies in
Indonesia is contingent on improvements in both
enforcement and technological know-how - areas
where the United States has engaged bilaterally since
lxxxii
the 1990’s.
Key Technologies in Demand:
 Continuous emissions monitoring systems
 Dry sorbent injection technologies
 Flue gas desulfurization equipment
 Activated carbon injection technologies
 Inspection, adjustment, maintenance,
repair services
 Selective catalytic reduction technologies
 Selective non-catalytic reduction controls
 Urea to ammonia reagent systems
Air Quality Monitoring
A 2003 World Bank report and a 2006 Asian
Development Bank/ Clean Air Asia report note a high
incidence of respiratory diseases in Jakarta and
significant negative national and regional effects
caused by poor air quality. The Indonesian government
and other stakeholder organizations have become
interested in monitoring air quality as a first step in
developing a comprehensive approach to air quality
control.
Monitoring data will serve as a foundation for tracking
air quality and developing and assess corrective
actions. The U.S. Environmental Protection Agency
(EPA) has worked with the Indonesian government
through the “Breath Easy Jakarta Program” to facilitate
improved technical capacity to implement an air
monitoring network. Stationary air monitoring remains
the purview of donor efforts in Indonesia, and U.S.
technology providers interested developing a foothold
in this market should pursue opportunities through the
Asian Development Bank, World Bank, technical
facilities within Asia Pacific Economic Cooperation
(APEC), and U.S. Agency for International
Development (USAID).

Key Technologies in Demand:
 Fenceline monitoring
 Continuous emissions monitoring
 Ambient air quality monitoring equipment
 Source emissions measurement technologies
WASTE MANAGEMENT AND RECYCLING
Municipal Solid Waste and Landfill Management
In 2008, the Indonesian government passed Law
Number 18 Regarding Waste Management, which
focuses on the management of municipal solid waste
and guides the management of solid waste streams.
The law seeks to establish a national framework under
which new technologies are utilized to address
environmental issues and create economic value from
the waste generated by citizens.
The law acknowledges that “waste has become a
problem so that management needs to be done
nationally, comprehensive, and integrated from
upstream to downstream so economically beneficial,
healthy for the community, and safe for the
lxxxiii
environment, and can change people's behavior.”
The law charges the national government and local
authorities with the implementation of proper waste
management procedures and facilities.
The U.S. is also engaged in international partnership
through the Global Methane Initiative (GMI) to
encourage the use of cost-effective methods and
technologies for reduction and capture of methane
emissions. As Indonesia recently joined the GMI,
opportunities may be presented for additional
investments in clean technologies in this sector in
Indonesia.
Key Technologies in Demand:
 Waste collection technologies
 Environmental monitoring and
analytical equipment
WATER AND WASTEWATER TREATMENT
Municipal Water Treatment and Transmission Systems
Municipal drinking water treatment is expanding in
Indonesia, albeit slowly, to meet the country’s
Millennium Development Goal (MDG) of halving the
percentage of population without access to potable
water. Indonesia has an estimated $225.5 billion of
water supply investments planned electing to pursue
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Public Private Partnership (PPP) models to finance
approximately 35 percent of the projects. lxxxiv
Underpinned by Build, Own, Transfer (BOT) models,
the Indonesia PPP projects in practice have been
financed through bilateral and multilateral aid
agencies lxxxv and tendered at a much more gradual
pace than envisioned in national development plans.
Nonetheless, the Ministry of National Development
Planning’s (BAPPENAS) PPP Book lists 15 water
infrastructure projects planned with a total value of
$1.59 billion. lxxxvi The majority of projects are focused
on drinking water storage, treatment, and transmission
leaving wastewater treatment as the next hurdle in
satisfying Indonesia’s MDGs for water and sanitation. A
few exceptions for wastewater treatment exist in
urban areas such as the DKI Jakarta Sewage Treatment
Plant, a planned US $200 million project to be
lxxxvii
tendered.
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Transmission systems
 Water efficiency systems
 Advanced filtration
 Membrane filtration
 Purification equipment
 Monitoring equipment
 Testing equipment
Process and Produced Water
The Indonesian Government’s Master Plan identifies
22 key industries for priority expansion and
investment. Among those 22 sectors, several are key
client industries for the water sector, especially mining
(nickel, copper), coal, oil and gas, food and beverages,
textiles, steel, and aluminum smelting. lxxxviii Coupled
with government emphasis on water resource
protection, effluent management and water reuse are
likely to be growth markets in addition to influent
treatment technologies.
The burgeoning oil and gas sector should provide
growing opportunities for process based water
treatment, particularly as offshore development
continues. The prevalence of international oil
companies working in Indonesia could provide a
rational sales conduit for qualified producers of

process water technologies. Furthermore, the
government recently initiated four shale gas study
projects and expects commercial shale gas production
lxxxix
Shale gas development will
to begin by 2018.
necessarily yield opportunities for both process and
produced water treatment.
Technologies and Services in Demand:
 Wastewater treatment technologies
 Advanced filtration
 Membrane filtration
 Purification equipment
 Petrochemical and mining effluent treatment
systems
U.S. GOVERNMENT AGENCY ACTIVITIES
U.S. Environmental Solutions Toolkit
The Toolkit compiles EPA’s environmental regulations,
related underlying research, and a list of U.S.
companies that provide technologies necessary to
implement similar environmental regulatory actions
abroad. The Toolkit is used by EPA officials or
environmental consultants as a reference tool within
bilateral activities that focus on addressing
environmental concerns.
Power-Gen International Buyers Program
Power-Gen, one of the leading U.S. power generation
equipment and services trade shows, has partnered
with the Department of Commerce’s International
Buyer Program to encourage foreign participation in
the show. This platform is leveraged to discuss policies
and exchange technical information regarding power
plant emissions control with Indonesian participants
and to foster business relationships between
Indonesian end-users and U.S. emissions control
providers.
WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the
Department of Commerce’s International Buyers
Program to encourage foreign participation in the
show. This platform was leveraged to exchange
relevant technical information with Indonesia
participants and to introduce Indonesia buyers to U.S.
waste management technology providers.
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Saudi Arabia
Overall
Rank

Saudi Arabia has no domestic environmental technologies industry and
therefore imports all of the goods and services required to meet its
environmental goals. Its preference for imported goods, pronounced
water scarcity issues, and burgeoning oil and gas industry make it a top
market for U.S. environmental technologies.
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Saudi Arabia ranked 6 globally on the 2015 Top
Markets Study (TMS) with a composite environmental
technologies score of 196.1. Within the
environmental industry segments, Saudi Arabia ranks
3rd for water with a score of 96.8, highlighting the
relatively important role that water and wastewater
technology plays in Saudi’s desert climate. Saudi
Arabia ranks 8th for air pollution control markets with a
score of 82.3 and 9th for waste and recycling with a
score of 17.0 (see appendix x for global rankings).

STATE OF THE ENVIRONMENTAL REGIME
Saudi Arabia hosts a moderately stringent
environmental regime. The Environmental Business
Journal-OECD Environmental Stringency Survey, which

8
9

ranks environmental regimes on a scale from 1 – 7
(with 1 being lax and 7 being among the most stringent
in the world), scored Saudi Arabia a 4.2 in 2012, a 0.7
point improvement on its 2005 score of 3.5. Saudi
Arabia’s score of 4.81 on the World Economic Forum’s
2011 Index for Regulatory Stringency (on a similar scale
to EBJ-OECD) reflects a slightly higher perception of
stringency from the perspective of international
businesses operating there.
Saudi Arabia’s ranking in the same survey for
st
enforcement is 21 globally with a score of 4.87
reflecting the Kingdom’s improving enforcement
efforts. This is evidenced both by the government’s
recent allocation of US$300 million for environmental
protection and pollution control xc and its 2009

Figure 1: Saudi Arabia’s Top Markets Scores
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announcement of the formation of a Green Police unit
to improve monitoring and enforcement of
environmental rules. xci
MARKET BARRIERS
The Environmental Technologies Trade Advisory
Committee (ETTAC) identified the following barriers as
most problematic for environmental technologies
companies attempting to export to or work in Saudi
Arabia:
1.

2.

Local partnership is required.
Foreigners are prohibited from engaging in
trading activities in Saudi Arabia, thus
necessitating a Saudi business partner in any
business with international transactions.
Furthermore, the Saudi government appears
to favor joint-venture arrangements with
Saudi partners in the lead in public tenders
over those led by foreign firms.
Certification and safety approvals fail to
recognize equivalents from the exporting
market.
The Saudi Food and Drug Authority applies
unnecessary additional testing requirements
for products that have dual use in water
analysis and medical applications (such as
spectrophotometers). Additional testing
imposes undue burden in terms of cost and
time-to-market for technologies that are
applied to environmental rather than medical
uses.

MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Air Emissions Control and Monitoring
The Presidency of Meteorology and Environment
(PME) not only monitors and regulates air quality, but
also issues tenders. The Kingdom is a signatory to the
Kyoto Protocol and recently has undertaken an effort
to enforce emissions standards for large industrial
facilities.
Saudi efforts to monitor air quality have increased
alongside efforts to develop and enforce
environmental standards and regulations, creating
demand for ambient air quality surveys and emission
source monitoring. The Saudi government has ordered
all major industrial projects to conform to international
air standards and allocated $300 million for
environmental protection and pollution controls in

2010. Major emitting industries in Saudi Arabia
include oil refineries, power generation, petrochemical
development, cement plants, and metals foundries.
Saudi’s annual imports of air pollution control and
xcii
monitoring equipment is estimated at $50 million,
with U.S. companies meeting almost 75 percent of
demand.
The industrial cities of Jubail and Yanbu are prime
examples of adoption of advanced monitoring and
control technologies within a finite industrial zone for
existing and new facilities, presenting continued vast
opportunities to U.S. technology providers.
Technologies and Services in Demand:
 Continuous emissions monitoring systems
 Fenceline monitoring equipment
 Ambient air monitoring equipment
 Source emissions measurement
technologies
 Environmental testing and laboratory
instrumentation and services
 Dry sorbent injection technologies
 Flue gas desulfurization equipment
 Activated carbon injection technologies
 Inspection, adjustment, maintenance,
repair services
 Selective catalytic reduction technologies
 Selective non-catalytic reduction controls
WASTE MANAGEMENT AND RECYCLING
Municipal and Industrial Waste
In July 2013, the Saudi Cabinet approved new
Municipal Solid Waste (MSW) management
regulations. The new regulations aim to ensure the
implementation of an integrated framework for
municipal solid waste management in the country.
Studies conducted by the Ministry of Municipal and
Rural Affairs in collaboration with the Saudi Arabian
Basic Industries Corporation (SABIC) recommend that
the ministry establish a joint stock company for the
treatment and recycling of solid waste in the Kingdom
using the latest technology to dispose of the massive
quantity of waste generated in the country in an
environmentally friendly manner. The ministry is
known to be finalizing the executive bylaws for the
management of solid waste.
Recycling and solid waste management is regulated by,
and related tenders are issued, by the Ministry of
Municipal and Rural Affairs in conjunction with local
municipalities. A substantial portion of the US$ 3
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billion budget of Saudi Arabia’s Ministry of
Municipality and Housing is dedicated to handling,
processing, managing and disposal of solid waste. xciii
Saudi Arabia generates 15.3 million tons per year, the
majority of which ends up untreated and landfilled. xciv

keeping tariffs low. xcix The Saline Water Conversion
Corporation (SWCC) operates the state’s 36
desalination facilities.

While few recycling initiatives exist, there is increasing
demand for incineration technologies to deter the
creation of more landfills. Production of domestic,
industrial, chemical and hazardous wastes is also
growing in Saudi Arabia. The burgeoning healthcare
sector, which generates an estimated 50,000 tons of
healthcare waste per year, also offers increasing
commercial opportunities. The Kingdom currently
boasts 1,850 health centers, with 79 hospitals under
construction, and plans to establish an additional 250
xcv
new primary care centers, creating demand for a
variety of incineration and medical waste handling
technologies.

Municipal Water Treatment and Water Efficiency
Demand for water services in Saudi Arabia is high as
urbanization and population growth increases but
groundwater resources dwindle. The 2014 Saudi
Arabia Country Commercial Guide estimates that US$ 5
billion are need annually over the next 20 years for
new water infrastructure investments. With the
development of 12 Operations-and-Management joint
ventures, in the near term there are substantial
opportunities for management of existing facilities as
well as new facility construction and upgrades. The
NWC is expected to invest US$ 12.8 billion in capital
expenditures and US$ 17.9 billion in operations
expenditures in fresh water treatment and distribution
c
between 2012 and 2020.

Technologies and Services in Demand:
 Hazardous waste transportation
 Waste sampling, characterization and analysis
 Waste minimization
 Hazardous waste removal and tank cleaning
 Contaminated land site assessment and
remediation
 Industrial and hazardous waste treatment and
disposal
 Air pollution control equipment and monitoring
devices
 Solid waste management systems

The NWC privatization scheme will transfer
management to private companies to ameliorate the
problem of non-revenue water. This will be achieved
by improvements in transmission infrastructure,
leakage detection systems, and enhancements to
revenue collection, which include upgrading metering
and billing technologies and services. There is also an
emphasis on improving the sewer system and creating
separate systems for storm water management.
Approximately 40 percent of the Saudi Arabia utilizes
combined sewers which has exacerbated flooding in
ci
recent years.

WATER AND WASTEWATER TREATMENT
Water resources are regulated by the Ministry of
Water and Electricity and tendered by the National
Water Company (NWC). The NWC was created in 2008
to oversee water tenders and manage the
development of Public Private Partnerships (PPP) for
xcvi
water infrastructure development. The NWC is
currently a government-owned entity, but is designed
to evolve into a private sector holding company as the
Saudi water sector becomes completely privatized. xcvii

Technologies and Services in Demand:
 Engineering services
 Operations and management services
 Pipes, pumps, and valves
 Advanced filtration
 Membrane filtration
 Reverse Osmosis
 UV Disinfection
 Ozone Disinfection
 Water loss technology
 Smart metering

According to the NWC’s plans, between 2012 – 2020
approximately US$ 66.4 billion will be invested in new
water infrastructure and related services, US$ 30
billion of which will be directed towards capital
xcviii
Similarly, the Water and Electricity
expenditures.
Company (WEC) was created in 2003 as a limitedliability corporation to manage the consumer market
for water and power with an overarching mission of

Desalination
Water demand surpasses renewable water resources
by approximately 10 billion cubic meters a year. cii
Saudi Arabia meets excess demand through seawater
desalination, though desalination remains critical for
groundwater treatment in the Kingdom as well due to
high groundwater salinity. The SWCC currently
operates 36 desalination facilities that address 60 – 70
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percent of freshwater demand. ciii Expansion of the
Saudi desalination program will be needed to meet
future fresh water needs in the Kingdom. civ
The 2012 – 2015 period is a robust time for growth in
desalination projects with capacity growing by 9.5
percent annually. cv The SWCC plans to invest US$ 11.7
billion in capital expenditures and US$ 4.5 billion in
operations expenditures through 2020, cvi highlighting
the vast opportunities for desalination technology and
Engineering, Procurement, and Construction (EPC)
firms. The SWCC has traditionally granted large EPC
contracts for the development of facilities and
continues to do so; however, it has also recently
included Build Own Operate models in its portfolio
that will expand the desalination market further into
services, albeit at a slower pace than other areas of
Saudi’s water sector.
There are six major projects expected to tender during
the 2015-2016 timeframe. The largest is the Jubail 3
thermal and reverse osmosis project estimated to be
cvii
worth US$ 3 billion. The remaining five projects are
all saline water conversion plants utilizing reverse
osmosis; they include Rabigh Phase 4, US$ 1.2 billion;
Umluj SWRO, US$ 30 million; Aqeer SWRO, US$ 20
million; and, South Dhahran SWRO, US$ 200 million.
Technologies and Services in Demand:
 Engineering services
 Management and operations services
 Multistage flash distillation
 Reverse osmosis membrane technology
 Solar and energy efficient desalination technology
Industrial Wastewater Treatment and Water Reuse
Saudi Arabia’s lack of a fee system for wastewater
treatment services makes it a difficult economic
prospect for privatization without government
subsidies. Despite issues with fees, the Saudi
privatization blitz has also touched the industrial water
sector with the introduction of the private Marafiq
utility to serve the industrial cities of Jubail and
cviii
Yanbu.
Wastewater treatment is growing robustly in the
Kingdom; the NWC is expected to invest $23.9 billion
in capital expenditures and $11.9 billion in operations
expenditures in wastewater treatment between 2012
and 2020. cix The Kingdom’s wastewater treatment
capacity is expected to expand by 12.8 percent
annually. cx The NWC plans to enhance the economic
attractiveness of wastewater projects by facilitating

waste-to-energy programs within treatment plants and
promoting the sale of treated wastewater for industrial
uses. cxi Waste-to-energy projects are key components
of the national wastewater management program and
are likely to emphasized biogas combined heat and
power facilities. cxii
NWC has signed private sales contracts of treated
wastewater to Saudi Aramco and power generation
company, Saudi Electric Company. cxiii At the writing of
this report, one major project was announced for the
2015-2016 tender period: the South Dhahran
Wastewater Treatment Plant will provide municipal
treatment services for Dhahran and treated effluent
will be used by Saudi Aramco for industrial purposes.
The project is expected to have a daily capacity of
3
cxiv
70,000 M and is estimated at US$ 28 million.
Water reuse provides growing opportunities. The Saudi
government has instituted treatment standards for
various modes of reuse. A stated goal of increasing
reuse by 16 percent by 2016 further underscores this
priority. cxv Focusing water reuse on industrial purposes
has the intended impact of reducing the amount of
saline conversion necessary for potable uses and is
economically more viable in terms of the operational
costs associated with desalination versus membranebased wastewater treatment. The NWC intends to play
a major role in the water reuse market and estimates
that sales from reused wastewater will exceed those
for potable water in six large cities by 2030, yielding
US$ 900 million in revenues over the forecast
cxvi
period.
Technologies and Services in Demand:
 Engineering and construction services
 Water reuse equipment and services (process
specific)
 Advanced filtration
 Membrane filtration
 Reverse osmosis
 UV Disinfection
 Anaerobic digestion
 Nitrification
 Biological denitrification
U.S. GOVERNMENT AGENCY ACTIVITIES
U.S. Environmental Solutions Toolkit
The Toolkit compiles EPA’s environmental regulations,
related underlying research, and a list of U.S.
companies that provide technologies necessary to
implement similar environmental regulatory actions
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abroad. The Toolkit is used by EPA officials or
environmental consultants as a reference tool within
bilateral activities that focus on addressing
environmental concerns. In 2015, an Arabic-language
version of the Toolkit will be introduced to facilitate
ease of use in Saudi Arabia.

Department of Commerce’s International Buyers
Program to encourage foreign participation in the
show. This platform was leveraged to exchange
relevant technical information with Saudi participants
and to introduce Saudi buyers to U.S. waste
management technology providers.

Power-Gen International Buyers Program
Power-Gen, one of the leading U.S. power generation
equipment and services trade shows, has partnered
with the Department of Commerce’s International
Buyer Program to encourage foreign participation in
the show. This platform is leveraged to discuss policies
and exchange technical information regarding power
plant emissions control with Saudi participants and to
foster business relationships between Saudi end-users
and U.S. emissions control providers.

Water Environment Federation Technical Exhibition
and Conference (WEFTEC) International Buyers
Program
The Department of Commerce, through its
International Buyers Program, leads a delegation of
Saudi officials and business representatives to WEFTEC
to explore relevant U.S. technologies and work with
U.S. exporters on approaches to water resource
management.

WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the
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Turkey
Overall
Rank

The overall environmental technologies market in Turkey including
goods and services is valued at US$ 4.55 Billion (2012). Growth in the
Turkish market is driven by European Union (EU) mandates and a
national effort to provide basic sanitation services.
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Turkey ranks 8 in the 2015 Top Markets Report
overall with a composite environmental technologies
score of 171.2. Turkey ranks 4th for air pollution control
markets with a score of 134.6. It ranks 24th for water
with a score of 22.4 and 11th with a score of 14.1 for
waste and recycling (see appendix for global rankings).

STATE OF THE ENVIRONMENTAL REGIME
Turkey’s environmental regime continues to improve,
both in terms of rulemaking and enforcement. Turkey’s
EU accession agenda will work to advance both areas
in the coming years. Turkey has already made large
strides in improving its regulatory regime as evidenced
in the Environmental Business Journal-OECD

4
11

Environmental Stringency Survey, which ranks
environmental regimes on a scale from 1 – 7 (with 1
being lax and 7 being the most stringent), and scored
Turkey a 3.3 in 2012, a 0.8 point improvement on its
2005 score of 2.5.
Turkey’s ranking on the World Economic Forum’s 2011
nd
Index for Regulatory Stringency of 62 globally with a
Score of 3.65 (on a similar scale to EBJ-OECD) echoes
the results of the EBJ-OECD survey, while Turkey’s
ranking in the same survey for enforcement is 55th
globally with a score of 3.47. At the national level the
Ministry of Environment and Urbanization is the
procurement agency for environmental projects.

Figure 1: Turkey’s Top Markets Scores
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Figure 2: Turkey’s Environmental Technologies Market

Source: Environmental Business International, 2013.

MARKET BARRIERS
Market barriers in Turkey in general are associated
with the differences in regulation and standards’
development philosophies of the United States and the
EU. The following barriers are most problematic for
environmental technologies companies attempting to
export to or work in Turkey:
1.

2.

Failure to Recognize International Standards
Used by U.S. Exporters: Turkey, for the most
part, discretely recognizes standards
developed by the International Organization
for Standardisation, the International
Telecommunications Union, and the
International Electrotechnical Commission.
U.S. firms are unlikely to design their products
to meet such standards since standards
developed by these organizations are often
design-based while those utilized by U.S.
exporters tend to be performancebased. Although the standards U.S. exporters
typically use are international standards
developed by recognized international
standards-setting bodies, these standards are
often not recognized in Turkey, creating a
barrier to U.S. exports.
A preference for design based standards over
performance based standards.
In the United States standards for
environmental technology generally meet a
performance threshold, such as mitigation of

3.

4.

pollution below a level that the scientific
method has determined is consistent with
protection of human health. This performance
based approach allows for both innovation
and a diversity of approaches to meet a
specific goal. In the EU many standards often
require technology to meet a design
specification thus prohibiting use of any
technology that meets the same performance
standard but lacks the design specifications.
Application of the precautionary principle in
standards and regulations.
In Europe the identification of hazards and
subsequent limitations on application is tied
to unknown future costs as opposed to the
risk based approach which assesses the
likelihood of both unknown and known risks
against known benefits. Application of the
precautionary principle in standards and
regulations levies many billions of dollars on
manufacturers and services providers for
testing, and redesign without a clear
definition of the resulting benefits.
Furthermore, applying the precautionary
principle to environmental technologies slows
their delivery to market even when the
pollutant stream that is addressed poses
greater harm to human health than the
chemical or technology under evaluation.
EU assistance and subsidies for
environmental projects.
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5.

In an effort to help Turkey meet EU
environmental standards, the EU often funds
or subsidizes the development of
environmental infrastructure. Within tenders
there is a strong preference for European
providers, placing U.S. bidders at a
competitive disadvantage.
Lag in implementation of EU environmental
rules.
Despite the differences in the regulatory and
standards systems of the EU and the United
States, adoption of and adherence to EU
environmental rules drives development of
environmental projects. The lag in adherence
to EU mandates, particularly in the areas of air
pollution control and industrial hazard
management, has created a corresponding lag
in the development and tendering of projects
thus slowing market growth overall.

MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Turkey has made great strides in improving monitoring
of air quality and has instituted a national air pollution
monitoring program. The By-law on Ambient Air
Quality Assessment and Management (BAQAM) sets
cxvii
air quality standards for 13 pollutants and expanded
the network of air monitoring stations. As of early
2013, Turkey had in place 123 national stations in its
clean air network. cxviii
Although monitoring and control regulation is present,
implementation of control measures has been slow,
according to the Commercial Service Istanbul. The
main sources of ambient air pollution in Turkey
according to the Ministry of Environment and Forestry
include thermal energy generation through coal-fired
power plants, home heating units, motor vehicles, and
cxix
To meet EU environmental
industrial sources.
standards, Turkey is requiring the installation of flue
gas desulfurization (FGD) units on all new and existing
power plants, opening up high-value projects in the air
pollution control market.
Technologies and Services in Demand:
 Continuous emissions monitoring systems
 Ambient air quality monitoring equipment
 Source emissions measurement technologies
 Analytical and laboratory testing goods and
services
 Air pollution control equipment

 Fuel vapor control systems
WATER AND WASTEWATER TREATMENT
Turkey’s Tenth Development Plan 2014- 2018 outlines
a series of challenges in protecting the country’s water
resources; these include institutional shortcomings,
fragmented legal frameworks for water resources
management, lack of a common data collection
system, and inadequate monitoring systems. Turkey
faces imminent problems with water scarcity and, as a
result, plans to implement improved monitoring
systems for both surface and groundwater resources.
Municipal Water and Wastewater Treatment
The Ministry of Environment and Urbanization is
leading the charge in implementing universal
wastewater treatment by the 2023 deadline.
Consequently, US $ 50 billion of water infrastructure
investments are planned through 2023 for both
drinking and wastewater. cxx The Turkish government
estimates that approximately US$ 2 billion annually
must be invested in water infrastructure projects to
meet EU standards. cxxi Roughly one quarter of Turkey’s
2,950 municipalities currently have a wastewater
treatment plant.
The lack of functional treatment of wastewater has
become an issue of national importance as untreated
sewage in recent years has corrupted reservoirs and
other surface fresh water sources that large urban
cxxii
populations, such as Istanbul, rely upon. Substantial
problems with non-revenue water in its existing
infrastructure will drive demand for leak detections
systems, smart meters, and loss prevention
technologies.
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Pumps and conveyance systems
 SCADA systems
 Metering
 Membrane filtration
 Anaerobic digestion
 Monitoring equipment
 Testing equipment
 Sludge treatment
Process Water, Industrial Wastewater Treatment, and
Water Reuse
The Turkish government estimates that the private
sector will need to invest US$ 15 billion in water
treatment technologies to mitigate pollution to levels
required by EU mandates. Key sectors for process and
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industrial wastewater include power plants, mining,
textiles, cement, iron and steel foundries, food
processing, and automotive sectors and manufacturing
industries.
Technologies and Services in Demand:
 Engineering and construction services
 Water reuse equipment and services (process
specific)
 Advanced filtration
 Membrane filtration
 Reverse osmosis
 UV disinfection
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Testing equipment
WASTE MANAGEMENT AND RECYCLING
Municipal Solid Waste
Turkey has two fundamental pieces of legislation to
govern waste management – the Regulation on
General Principles of Waste Management and the
Regulation on Solid Waste Control. cxxiii However,
implementation of programming has been slow and
capacity to develop comprehensive waste
management systems is lacking. cxxiv As of 2011, only 46
percent of waste was disposed of in a landfill.
To meet universal waste management goals via the
Waste Management Action Plan, 2.1 billion euros of
investment is needed between now and the 2023 goal
deadline. The plan stipulates the development of
regional solid waste processing and recycling facilities
and sanitary landfills. In addition, 1.9 billion Euros of
the action plan budget is to be allocated towards
landfill creation and management with the remaining
directed towards plastics and packaging recycling
facilities. Recycling is a nascent but growing practice in
Turkey, with approximately 382 plants in operation in
2011. Both Turkey’s Climate Change Action Plan and
the Waste Management Action Plan stipulate
increased resource utilization through recycling.
Remediation and upgrading of existing unsanitary
landfills is also a major effort the government plans to
undertake through the Waste Management Action
Plan. The Ministry of Environment and Urbanization
estimates that there are 1,400 of these sites,
necessitating a 350 million Euro investment for closure
and improvement.

Technologies and Services in Demand:
 Waste collection technologies
 Sanitary landfill systems
 Environmental monitoring and analytical
equipment
 Sorting machines
 Crushing and grinding machines
 Materials handling equipment
 Collection services, containers, and vehicles
 Recycling process expertise
 Waste incinerators
U.S. GOVENRMENT AGENCY INITIATIVES AND PROGRAMS
U.S. Environmental Solutions Toolkit
The Toolkit compiles EPA’s environmental regulations,
related underlying research, and a list of U.S.
companies that provide technologies necessary to
implement similar environmental regulatory actions
abroad. The Toolkit is used by EPA officials or
environmental consultants as a reference tool within
bilateral activities that focus on addressing
environmental concerns.
Power-Gen International Buyers Program
Power-Gen, one of the leading U.S. power generation
equipment and services trade shows, has partnered
with the Department of Commerce’s International
Buyer Program to encourage foreign participation in
the show. This platform is leveraged to discuss policies
and exchange technical information regarding power
plant emissions control with Turkish participants and
to foster business relationships between Turkish endusers and U.S. emissions control providers.
WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the
Department of Commerce’s International Buyers
Program to encourage foreign participation in the
show. This platform was leveraged to exchange
relevant technical information with Turkish
participants and to introduce Turkish buyers to U.S.
waste management technology providers.
Water Environment Federation Technical Exhibition and
Conference (WEFTEC) International Buyers Program
The Department of Commerce, through its
International Buyers Program, leads a delegation of
Turkish officials and business representatives to
WEFTEC to explore relevant U.S. technologies and
work with U.S. exporters on approaches to water
resource management.
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Czech Republic
Overall
Rank

Czech Republic is host to growing opportunities in air pollution control
and resource efficiency However, EU standards and practices may inhibit
U.S. companies’ ability to bid successfully for environmental projects.
Today, the overall environmental technologies market in the Czech
Republic, including goods and services, is valued at $1.24 Billion (2012).

Air Pollution
Control

9
Water

Waste &
Recycling

17
th
The Czech Republic ranks 9 overall on the 2015 Top
Markets Study (TMS) with a composite environmental
technologies Score of 146.7. The Czech Republic’s air
market derives its ranking in the TMS with an air
pollution control segment rank of 6th and a score of
111.5. The Czech Republic ranks 17th for water with a
score of 31.5 and 23rd for waste and recycling with a
score of 3.3 (See appendix A for global rankings).

STATE OF THE ENVIRONMENTAL REGIME
The Czech Republic’s environmental regime has been
rapidly improving since the mid-2000s. The
Environmental Business Journal-OECD Environmental
Stringency Survey, which ranks environmental regimes
on a scale from 1 – 7 (with 1 being lax and 7 being
among the most stringent in the world), scored the
Czech Republic a 4.3 in 2012, a 1.7 point improvement

6
23

on its 2005 score of 2.6. Much of the Czech Republic’s
recent improvements are owed to its accession into
the European Union (EU) and the need to meet EU
environmental mandates.
MARKET BARRIERS
Market barriers in Czech Republic in general are
associated with the differences in regulation and
standards’ development philosophies of the United
States and the EU. The following barriers are most
problematic for environmental technologies
companies attempting to export to or work in the
Czech Republic:
1.

Failure to Recognize International Standards
Used by U.S. Exporters: Czech Republic, like
all European Union countries, discretely

Figure 1: Czech Republic’s Top Markets Scores
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Figure 2: Czech Republic’s Environmental Technologies Market

Source: Environmental Business International, 2013.

1.

recognizes standards developed by the
International Organization for
Standardisation, the International
Telecommunications Union, and the
International Electrotechnical Commission.
U.S. firms are unlikely to design their products
to meet such standards since standards
developed by these organizations are often
design-based while those utilized by U.S.
exporters tend to be performancebased. Although the standards U.S. exporters
typically use are international standards
developed by recognized international
standards-setting bodies, these standards are
often not recognized in Czech Republic,
creating a barrier to U.S. exports.
A preference for design based standards over
performance based standards.
In the United States, standards for
environmental technology generally meet a
performance threshold, such as mitigation of
pollution below a level that the scientific
method has determined is consistent with
protection of human health. This
performance-based approach allows for both
innovation and a diversity of approaches to
meet a specific goal. In the EU, many
standards require technology to meet a
design specification thus prohibiting use of
any technology that meets the same
performance standard but lacks the design
specifications.

2.

3.

4.

Application of the precautionary principle in
standards and regulations.
In Europe the identification of hazards and
subsequent limitations on application is tied
to unknown future costs, as opposed to the
risk- based approach which assesses the
likelihood of both unknown and known risks
against known benefits. Application of the
precautionary principle in standards and
regulations levies many billions of dollars on
manufacturers and services providers for
testing, and redesign without a clear
definition of the resulting benefits.
Furthermore, applying the precautionary
principle to environmental technologies slows
their delivery to market, even when the
pollutant stream that is addressed poses
greater harm to human health than the
chemical or technology under evaluation.
EU assistance and subsidies for
environmental projects.
In an effort to help the Czech Republic meet
EU environmental standards, the EU often
funds or subsidizes the development of
environmental infrastructure. Within tenders
there is a strong preference for European
providers, placing U.S. bidders at a
competitive disadvantage.
Lag in implementation of EU environmental
rules.
Adoption of, and adherence to, EU
environmental rules drives development of
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environmental projects. The lag in adherence
to EU mandates in this area has created a
corresponding lag in the development and
tendering of projects, thus slowing market
growth overall.
MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Air Quality Monitoring
Air quality monitoring falls under the regulatory
purview of the Ministry of Environment, while
tendering and operation of air monitoring stations is
the responsibility of local governments. The EU Energy
and Climate Package will require the Czech Republic to
further limit emissions, including those for Green
House Gases (GHGs) and will required additional
monitoring technologies at point sources before any
trading scheme can be put in place. Commercial
Service Prague reports that some of the best prospects
in the air pollution control segment include
technologies for air pollution monitoring, laboratory
testing equipment, and software.

Climate Package will require the Czech Republic to
further limit emissions including those for GHGs.
Technologies and Services in Demand:
 Wet/dry scrubbers (particularly systems
that remove multiple pollutants)
 Carbon injection systems (for reduction in
mercury and organics)
 Particulate matter control systems
(particularly new bagging systems)
 NOx, mercury, CO2, and particulate
matter monitoring and continuous
monitoring systems
 Selective catalytic and non-catalytic
reduction controls
 Oxygen enrichment, fuel injection, and
other efficient combustion technologies
 Innovative specialty cements
 Mixing technologies
 Pumping and fluid handling equipment
 Engineering and plant design
 Leak detection
 Alternative fuel technologies used to fire
cement kilns
WATER AND WASTEWATER TREATMENT

Technologies and Services in Demand:
 Continuous emissions monitoring systems
 Ambient air quality monitoring equipment
 Source emissions measurement technologies
 Analytical and laboratory testing goods and
services
 Air pollution control equipment
 Fuel vapor control systems
Stationary Air Pollution Control
In its 2010 review, the IEA reports that the most
polluted areas in the Czech Republic include the
Moravian-Silesian, Central Bohemian, Olomoucký, and
Ústecký regions. Much of the air pollution problems
emanate from the Czech Republic’s reliance on coal for
energy generation and from household heaters that
burn coal, wood, or pellets. cxxv
Approximately two-thirds of energy comes from coalfired power plants. cxxvi While the Czech government is
in compliance with the EU Large Combustion Plants
Directive (LCPD) (2001/80/EC) which sets limits for
sulfur dioxide, nitrous oxides, and particulates for
plants larger than 50 Mega Watts (MW), opportunities
remain for small combined heat and power (CHP)
plants between 20 and 50MW cxxvii under the National
Emissions Reduction Plan (NERP). The EU Energy and

Municipal Water and Wastewater Treatment
Water resources and potable water standards in the
Czech Republic fall in varying degrees to the Ministry
of Environment, the Ministry of Agriculture, and the
Ministry of Health, while the implementation of
projects and management of resources falls to local
governments. The EU Water Frame Work Directive
worked to substantially modernize water
infrastructure, which was paltry prior to the early
1990s.
The Czech Republic now hosts 2,100 water treatment
plants, but much work remains in order to improve the
provision of fresh water and reduce pollution
cxxviii
This is expected to be achieved through the
levels.
development of a series of urban water treatment and
conveyance projects in areas such as Prague and
Brno. cxxix
Water utilities also face the challenge of revenue
shortfalls created by non-revenue water. In 2011
nearly 11.2 billion cubic meters of water, or 18.5
cxxx
percent of total production, was lost or stolen.
Tackling non-revenue water will generate demand for
smart water, smart metering, and leak detection
technologies to improve revenue collection and
prevent losses during transmission.
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Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Advanced filtration
 Membrane filtration
 Waste to energy technology
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Monitoring equipment
 Testing equipment
Process Water, Industrial Wastewater Treatment, and
Water Reuse
Revisions of the Czech Republic’s laws regulating
industrial effluent have introduced widespread
demand for industrial water treatment. Furthermore,
the heavy reliance on coal for power generation
coupled with coal mining will continue to promote the
demand for water-for-energy treatment technologies
and services. Beyond power generation, leading Czech
industries that utilize both process and industrial
wastewater technologies include the automotive
industry, metals foundries, and heavy manufacturing.
Technologies and Services in Demand:
 Engineering and construction services
 Water reuse equipment and services (process
specific)
 Advanced filtration
 Membrane filtration
 Reverse osmosis
 UV disinfection
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Testing equipment
WASTE MANAGEMENT AND RECYCLING
Municipal Solid Waste and Recycling
Approximately 70 percent of municipal solid waste in
the Czech Republic is landfilled. cxxxi EU mandates will
require that 50 percent of all wastes are recycled by
2020. In order to meet this requirement, the Czech
Republic has implemented a landfill tax to balance the
price differentials that currently favor landfilling over
recycling. Waste incineration and waste-to-energy are
an emerging area of need in the Czech Republic in
order to meet EU waste reduction requirements.

A University of Brno study estimates that the capacity
gap for waste incineration is approximately 1,500 KT
cxxxii
Impending legal requirements for
annually.
municipal separation and treatment of biological
wastes will drive demand for large scale composting
technologies and waste piles. The capacity to employ
advanced recycling methods in the Czech Republic is
still developing, but the expected increase in recycling
rates will provide opportunity for U.S. recycling
equipment manufacturers and service providers if
opportunities are open to non-European firms. Areas
of focus for recycling include de-manufacturing of
vehicles and recycling of lead batteries in addition to
recycling consumer wastes.
Technologies and Services in Demand:
 Waste collection technologies
 Sanitary landfill systems
 Environmental monitoring and analytical
equipment
 Sorting machines
 Crushing and grinding machines
 Materials handling equipment
 Collection services, containers, and vehicles
 Recycling process expertise
 Waste incinerators
Hazardous Waste and Brownfield Remediation
In 2011 the Czech Republic had a cumulative 1.5
million tons of hazardous waste to manage. Addressing
this challenge will drive demand for modern
treatment, containment, and storage technologies. cxxxiii
Since the majority of the country’s 26 hazardous waste
landfills are both industry-specific and industry-owned,
opportunities in this area must be forged through
relationships with the waste-generating industry at
hand.
One of the Czech Republic’s most formidable
environmental challenges is dealing with the legacy
toxic wastes and brown fields that remain from the
communist era. Between 1991 and 2008, the Czech
Republic had addressed only 25 percent of the waste it
pledged to remove. The government must meet an EU
mandate to remediate all legacy waste sites by 2015,
but limited progress has been seen to date. To get a
sense of the size of the potential remediation market,
the government previously issued a US$ 575 million
tender to address legacy brownfield sites and wastes.
The bid was subsequently canceled owing to technical
issues with implementing such a large tender.
However, with EU fines looming, pressure to meet the
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2015 deadlines may open up immediate and vast
opportunities for U.S. remediation and hazardous
waste service providers. Similarly, the government is
also mandated to remediate closed coal mining
facilities which will provide additional opportunity to
U.S. remediation firms. cxxxiv
Key Technologies in Demand:
 Waste handling equipment
 Waste treatment technologies
 Brownfield site remediation design and
equipment
 Soil contamination testing and
monitoring equipment
ETWG AGENCY INITIATIVES AND PROGRAMS
U.S. Environmental Solutions Toolkit
The Toolkit compiles EPA’s environmental regulations,
related underlying research, and a list of U.S.
companies that provide technologies necessary to
implement similar environmental regulatory actions
abroad. The Toolkit is used by EPA officials and
environmental consultants as a reference tool within
bilateral activities that focus on addressing
environmental concerns.
Power-Gen International Buyers Program
Power-Gen, one of the leading U.S. power generation
equipment and services trade shows, has partnered

with the Department of Commerce’s International
Buyer Program to encourage foreign participation in
the show. This platform is leveraged to discuss policies
and exchange technical information regarding power
plant emissions control with Czech participants and to
foster business relationships between Czech end-users
and U.S. emissions control providers.
WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the
Department of Commerce’s International Buyers
Program to encourage foreign participation in the
show. This platform was leveraged to exchange
relevant technical information with Czech participants
and to introduce Czech buyers to U.S. waste
management technology providers.
Water Environment Federation Technical Exhibition
and Conference (WEFTEC) International Buyers
Program
The Department of Commerce, through its
International Buyers Program, leads a delegation of
Czech officials and business representatives to WEFTEC
to explore relevant U.S. technologies and work with
U.S. exporters on approaches to water resource
management.

2015 ITA Environmental Technologies Top Markets Report | 59

This Page Intentionally Left Blank

2015 ITA Environmental Technologies Top Markets Report | 60

Poland
Overall
Rank

The overall environmental technologies market in Poland including
goods and services is valued at $4.94 Billion (2012). Advanced by
European Union (EU) mandates, Poland’s environmental technologies
market continues to grow. Much remains to be done in the areas of
water treatment and waste reduction.

Air Pollution
Control

10
Water

Waste &
Recycling

7
th
Poland ranks 10 overall on the 2015 Top Markets
Study (TMS) with a composite environmental
technologies score of 144.7. Poland ranks 7th for water
markets with a score of 69.3 and 10th for air pollution
control market with a score of 69.1. Waste and
recycling trails behind with a rank of 17th and a score of
6.3 (see appendix x for global rankings).

STATE OF THE ENVIRONMENTAL REGIME
Poland’s environmental regime has steadily improved
since its accession to the EU in 2004. The
Environmental Business Journal-OECD Environmental
Stringency Survey, which ranks environmental regimes
on a scale from 1 – 7 (with 1 being lax and 7 being the
most stringent), scored Poland a 4.4 in 2012, a 2.0
point improvement on its 2005 score of 2.4.

10
17

Similarly, Poland’s ranking on the World Economic
th
Forum’s 2011 Index for Regulatory Stringency of 35
globally with a Score of 4.71 (on a similar scale to EBJOECD) demonstrates the relative increase in
environmental stringency. Poland’s ranking in the
same survey for enforcement is 35th globally with a
score of 4.10 highlighting improvements in
environmental enforcement as well.
MARKET BARRIERS
Market barriers in Poland in general are associated
with the differences in regulation and standard’s
development philosophies of the United States and the
EU. The following barriers are most problematic for
environmental technologies companies attempting to
export to or work in Poland:

Figure 1: Poland’s Top Markets Scores
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Figure 2: Poland’s Environmental Technologies Market

Source: Environmental Business International, 2013.

1.

Failure to Recognize International Standards
Used by U.S. Exporters: Poland, like all
European Union countries, discretely
recognizes standards developed by the
International Organization for
Standardisation, the International
Telecommunications Union, and the
International Electrotechnical Commission.
U.S. firms are unlikely to design their products
to meet such standards since standards
developed by these organizations are often
design-based while those utilized by U.S.
exporters tend to be performancebased. Although the standards U.S. exporters
typically use are international standards
developed by recognized international
standards-setting bodies, these standards are
often not recognized in Poland, creating a
barrier to U.S. exports.

3.

2. A preference for design based standards
over performance based standards.

In the United States standards for
environmental technology generally meet a
performance threshold, such as mitigation of
pollution below a level that the scientific
method has determined is consistent with
protection of human health. This performance
based approach allows for both innovation
and a diversity of approaches to meet a
specific goal. In the EU many standards
require technology to meet a design

4.

specification thus prohibiting use of any
technology that meets the same performance
standard but lacks the design specifications.
Application of the precautionary principle in
standards and regulations.
In Europe the identification of hazards and
subsequent limitations on application is tied
to unknown future costs as opposed to the
risk based approach which assesses the
likelihood of both unknown and known risks
against known benefits. Application of the
precautionary principle in standards and
regulations levies many billions of dollars on
manufacturers and services providers for
testing, and redesign without a clear
definition of the resulting benefits.
Furthermore, applying the precautionary
principle to environmental technologies slows
their delivery to market even when the
pollutant stream that is addressed poses
greater harm to human health than the
chemical or technology under evaluation.
EU assistance and subsidies for
environmental projects.
In an effort to help the Polish Republic meet
EU environmental standards, the EU often
funds or subsidizes the development of
environmental infrastructure. Within tenders,
there is a strong preference for European
providers, placing U.S. bidders at a
competitive disadvantage.
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5.

Lag in implementation of EU environmental
rules.
Adoption of and adherence to EU
environmental rules drives development of
environmental projects. The lag in adherence
to EU mandates in this area has created a
corresponding lag in the development and
tendering of projects thus slowing market
growth overall.

MARKET OPPORTUNITIES
AIR POLLUTION CONTROL
Air Pollution Control
Emissions from coal-fired power plants, which
accounted for 88 percent of Poland’s primary energy in
2010, cxxxv still lead to excessive output of particulate
matter and other air toxics. cxxxvi Particulate matter
from transport and home-heating emissions as well as
small industrial plants and small boilers are also
substantial contributors to persistent air pollution
problems.
Other industrial sources are located in areas where the
local topography prevents dispersion, such as in
cxxxvii
Opportunities for the air
Krakow or Górny Slask.
pollution control sector also lie in compliance with EU
Air Quality Directive 2008/50/EC which will place limits
on all large combustion sources. cxxxviii Poland will
achieve improved air quality by implementing
measures on the voivodeship (regional) level. U.S.
businesses should focus on regional air quality plans
and related opportunities to participate in Poland’s air
pollution control market.
Technologies and Services in Demand:
 Wet/dry scrubbers (particularly systems
that remove multiple pollutants)
 Carbon injection systems (for reduction in
mercury and organics)
 Particulate matter control systems
(particularly new bagging systems)
 NOx, mercury, CO2, and particulate
matter monitoring and continuous
monitoring systems
 Selective catalytic and non-catalytic
reduction controls
 Oxygen enrichment, fuel injection, and
other efficient combustion technologies
 Innovative specialty cements
 Mixing technologies
 Pumping and fluid handling equipment





Engineering and plant design
Leak detection
Alternative fuel technologies used to fire
cement kilns

WATER AND WASTEWATER TREATMENT
Municipal Wastewater Treatment and Storm
Management
Expansion and development of sewerage networks and
treatment facilities under Poland’s National
Programme of Municipal Wastewater Treatment
(NPMWT) offers prominent opportunities. In 2013 only
67 percent of Polish peoples were connected to sewers
with an expected increase to 70 percent by 2018. cxxxix
For example, the Nowogrodziec municipality issued a
recent tender for the 25km expansion of its network
valued at US$ 23 million. cxl
Large scale floods have also generated interest in
storm water management systems while conversely
long-term projections of water scarcity cxli have spurred
interest in water efficiency through wastewater reuse.
The Polish government has tendered a contract for the
design and development of a management plan for all
river basinsm, cxlii providing an attractive project
pipeline for U.S. companies with expertise in storm
water management infrastructure.
The Polish government is also focusing on
implementation of a new water pricing scheme to
promote reuse and efficiency for consumer, industrial,
and agricultural applications.
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Advanced filtration
 Membrane filtration
 Waste to energy technology
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Monitoring equipment
 Testing equipment
Sludge Treatment and Reuse
Sludge treatment is also a major issue to be addressed
in Poland. Poland produces over 700,000 tons of
sludge per year and due to EU obligations related to
landfill waste reduction, it will no longer be legal to
landfill sludge cxliii meaning that the full spectrum of
sludge treatment technologies will need to be
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employed. The National Plan for Waste Management
outlines that by 2018, 60 percent of sludge is to be
processed through incineration, cxliv a 25 percentage
point increase from current levels. There is also a
proposal to use treated sludge as biomass fuel stock to
help meet Poland’s renewable energy targets cxlv.
Limited capacity to develop and operate sludge drying
and incineration technologies will generate demand
for attendant services and technologies. Cities with
stated needs in this area include Warsaw, Lodz,
Krakow, Gdansk, Poznan, and Szczecin. cxlvi
Technologies and Services in Demand:
 Engineering, procurement, and construction
services
 Advanced filtration
 Membrane filtration
 Waste to energy technology
 Anaerobic digestion
 Nitrification
 Biological denitrification
 Monitoring equipment
 Testing equipment

EU mandates and attendant funding for project
development are also driving waste incineration and
waste-to-energy projects. 11 waste-to-energy facilities
with a capacity of 200K tons each are slated for
development with 6 to be developed in 2015 and
2016. Those projects include facilities in Bialystok,
Bydgoszcz and Torun, Konin, Krakow, Poznan, and
cxlviii
The
Szczecin with a total value of US$ 1 billion.
Poznan facility is being developed under a Public
Private Partnership (PPP) model. Ministry of
Environment and Treasury support for forthcoming
PPPs could yield opportunities for U.S. Engineering,
Procurement, and Construction (EPC), technology
providers, and operators.
Projections for projects in the 2016-2020 timeframe
for waste-to-energy facility development include those
for the Silesian agglomeration, lower Silesia, Tri-City,
Warsaw, Olsztyn, Lodz, the Mazovian district, the Subcxlix
Carpathian region, and the Lublin region.

WASTE MANAGEMENT AND RECYCLING
Municipal Solid Waste and Recycling
Landfills remain the predominant waste management
method in Poland with approximately 86 percent of
the waste generated destined for one of the country’s
800 landfills. cxlvii There is rising pressure to rebalance
Poland’s waste management approach in order to
meet its EU accession obligations. Contingent with
Poland’s accession to the EU the country must reduce
its landfill waste by 50 percent which will inevitably
give rise to increased use of recycling and incineration
technologies.
Poland missed its 2013 deadline to meet this mandate,
and thus is in a position to play catch-up with meeting
its accession obligations to avoid daily fines of 40,000
Euros levied by the European Commission. In its
National Development Plan, Poland outlined its waste
reduction plan to include: introduction of a selective
waste collection system, construction of facilities for
waste recovery and recycling, and closure on
unsanitary landfills. Waste management
responsibilities are the purview of municipal and
regional governments and forthcoming tenders
emanating from national plans will be issued at the city
or voivodeship level.

Technologies and Services in Demand:
 Waste collection technologies
 Sanitary landfill systems
 Environmental monitoring and analytical
equipment
 Sorting machines
 Crushing and grinding machines
 Materials handling equipment
 Collection services, containers, and vehicles
 Recycling process expertise
 Waste incinerators
U.S. GOVERNMENT AGENCY INITIATIVES AND
PROGRAMS
U.S. Environmental Solutions Toolkit
The Toolkit compiles EPA’s environmental regulations,
related underlying research, and a list of U.S.
companies that provide technologies necessary to
implement similar environmental regulatory actions
abroad. The Toolkit is used by EPA officials or
environmental consultants as a reference tool within
bilateral activities that focus on addressing
environmental concerns.
Power-Gen International Buyers Program
Power-Gen, one of the leading U.S. power generation
equipment and services trade shows, has partnered
with the Department of Commerce’s International
Buyer Program to encourage foreign participation in
the show. This platform is leveraged to discuss policies
and exchange technical information regarding power
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plant emissions control with Polish participants and to
foster business relationships between Polish end-users
and U.S. emissions control providers.
WasteExpo International Buyers Program
WasteExpo, one of the leading U.S. waste
management trade shows, has partnered with the
Department of Commerce’s International Buyers
Program to encourage foreign participation in the
show. This platform was leveraged to exchange
relevant technical information with Polish participants
and to introduce Polish buyers to U.S. waste
management technology providers.

Water Environment Federation Technical Exhibition
and Conference (WEFTEC) International Buyers
Program
The Department of Commerce, through its
International Buyers Program, leads a delegation of
Polish officials and business representatives to WEFTEC
to explore relevant U.S. technologies and work with
U.S. exporters on approaches to water resource
management.
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Appendix 1: Methodology
The Environmental Technologies Top Markets Study was developed to facilitate the identification of a
series of export markets where coordinated U.S. government policy and technical assistance
interventions could yield the greatest outcome for U.S. businesses in terms of increased goods and
services export sales. The resulting Country Case Studies were developed to engender coordinated U.S.
government programs and activities that address critical policy barriers in the environmental and
commercial space for markets identified through the Top Markets Study. While the case studies provide
an in-depth look at key market segments as well as the U.S. technologies in demand, their functional role
is to delineate a series of coordinated projects designed by the agencies of the Environmental Trade
Working Group (ETWG) of the Trade Promotion Coordinating Committee (U.S. GOVERNMENT).
Environmental Technologies Top Markets Study
Developing the list of key foreign markets began by commencing the Environmental Technologies Top
Markets Study. The Study used a three-part methodology that involved both quantitative and qualitative
methods to filter for markets that satisfy three general criteria: first, dynamic and growing; second,
markets in which U.S. environmental technologies exports can be improved upon; third, where policy
interventions in the commercial or environmental regime are likely to catalyze opportunities for the U.S.
industry. Due to challenges inherent to this endeavor, the Department of Commerce’s International Trade
Administration (ITA) attempted to design a methodology that considered an array of trade, economic,
policy, and environmental factors. While historical trade figures can convey some useful information about
an environmental market's future potential, many other factors play a role. This methodology sought to
account for these additional factors as best as possible.
Part I: Dynamic and Growing
The first part of the methodology forecasted the most significant U.S. environmental technology export
markets in 2017, as well as the largest foreign country importers of environmental technologies in 2017.
Because the Harmonized System (the most commonly used system to measure trade in goods) rarely
designates product codes for specific environmental technologies, ITA selected “proxy codes” for each
environmental subsector that it believed provided the best representation of trade in that subsector. For
example, the code designated to water filtration and purifying machinery (8421.21) equipment that is used
in most water treatment projects around the world was used as the proxy for the water/wastewater
treatment sector as a whole.
Using these proxy codes, ITA conducted a linear regression analysis of U.S. air pollution control,
water/wastewater management, and solid waste management equipment exports over a ten-year period
(2002-2012) and used the results to project disaggregated 2015 U.S. exports in these three sectors to all
U.S. trading partners. The same exercise was then conducted for foreign country importers of
environmental technologies using disaggregated global import data. The resulting projections were used
to predict U.S. annual export growth rates from 2012 to 2017 and annual foreign country import growth
cl
rates from 2012-2017. The export and import values were then weighted by the average predicted
annual growth of U.S. exports and foreign ET imports through 2017 to weight the size of the export
market against its growth. This analysis provided ITA staff with a sense of the relative size and
attractiveness from a growth perspective of specific markets in 2017, thus satisfying the identification of
dynamic and growing’ markets for the study’s purposes.
Part II: Room for Improvement
The second part of ITA's methodology involved an "export gap" analysis. This was used to give staff a
sense of unexploited export potential in each environmental technology sub-sector for each U.S. trading
partner. Using a gravity model, a tool commonly used to predict bilateral trade flows based on the
economic size and geographic distance between two countries, ITA calculated a U.S. "export gap" –the
difference between gravity model-predicted exports and actual exports—for each U.S. trading partner in
2012. The resulting export gap values were then given a 10% weight in the overall model. The gravity
model employs regression analysis, using variables, such as economic size and geographic distance.
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While variables related to environmental quality and infrastructure were included in the initial analysis,
most of these variables were found to be statistically insignificant in the model.
Part III: Ripe for Policy Interventions
Following completion of the export market forecasting and export gap analysis, ITA staff developed a
shortlist of "high potential" export markets by adding the weighted values for each media category to
provide a media-based market score and similarly adding together the media scores for each country to
provide a composite environmental technologies score. For this report, the lists were further filtered to
exclude markets with highly developed environmental regimes that also host mature environmental
technology markets and possess highly developed environmental technology industries of their own by
eliminating markets growing at less than 4% annually.
The rationale informing this decision was that well-developed markets, while prime candidates for
traditional “export promotion” activities, are already well served by private sector groups and not ideal
recipients for targeted technical assistance for market development or similar emerging market policy
development efforts. Consensus among U.S. environmental technology companies and associations that
ITA consulted suggests that federal government services are most needed in quickly growing emerging
markets, which feature nascent environmental regimes and fierce global competition for market share.
Countries that the United States has officially sanctioned were also struck from the list.
The "high potential" market shortlists consisted of countries that ranked highly across the board in this
analysis. For instance, in the water/wastewater treatment technology sector, China ranked in the top five
for largest projected U.S. export markets in 2017, largest projected importers in 2017 and most
unexploited U.S. export markets (using the gravity model). Such a consistent showing in these various
rankings provided a strong argument for including China as a top U.S. export prospect in this subsector.
Upon completion of "high potential" market shortlists for each of the three environmental technology
subsectors, ITA began the third and final stage of analysis, which involved a qualitative assessment of
each shortlist by leveraging the sector-specific expertise of ITA industry analysts. Items considered in this
analysis included new policy announcements in foreign markets that could impact U.S. exports (e.g. new
public sector investments in water infrastructure), perceived ease of doing business (based on experience
working with U.S. exporters in a given market), knowledge of "in the pipeline" projects where demand for
U.S. goods was anticipated, and political risk assessment of the market. This research informed the
strategies and recommendations for each country case study.
Environmental Technologies Country Case Studies
After the top 10 collective markets for air pollution control, water and wastewater, and waste management
were identified through the Top Markets Study, a Country Case Study was developed for each (except
South Korea, due to lack of data). Country Case Studies are comprised of three main components: first,
an analysis of the key market segments that provide export opportunities to U.S. firms; second, an
assessment of the key technologies in demand for which the United States holds a competitive
advantage; and third, a list of coordinated government activities and programs that support development
of environmental technologies’ export markets through targeted technical assistance, policy development,
demonstration programs, and traditional trade policy and export promotion activities.
The market analysis was developed by conducting a literature review of key Country Case Study
government sources, such as published national plans and reports on environmental rule making. The
literature review also included analysis of market reports from key industry journals and media sources,
and where relevant, technical reports from donor and non-profit organizations. The literature review was
supplemented by consultations with relevant Foreign Commercial Service and Environment, Science,
Technology and Health (ESTH) officers at U.S. Embassies to get a sense of the ‘ground reality’ that desk
research alone cannot provide. After the literature review was complete, Environmental Technology
Specialists at the U.S. Environmental Protection Agency (EPA) conducted a review of the key U.S.
technologies in demand for each market segment. Based on this research, the agencies of the ETWG,
led by the U.S. Department of Commerce and EPA, developed a series of coordinated activities to
address the identified opportunities and challenges in market.
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Appendix 2: Environmental Technologies Top Markets Ranking

Water

Waste

Air

1 China

371.5

2 India

156.6

3 Saudi Arabia

96.8

4 Brazil

93.8

5 Indonesia

91.3

6 Mexico

70.6

7 Poland

69.3

8 Korea

57.6

9 Peru

57.0

10 Thailand

55.0

11 Singapore

54.0

12 Chile

53.9

13 Argentina

43.4

14 Republic of South Africa

37.6

15 Colombia

34.4

16 Vietnam

32.1

17 Czech Republic

31.5

18 Algeria

31.0

19 Egypt

30.1

20 Malaysia

28.8

21 Pakistan

25.6

22 Romania

24.7

23 Kazakhstan

24.6

24 Turkey

22.4

25 Ghana

22.1

26 Hong Kong

20.7

27 Nigeria

20.4

28 Belarus

19.7

29 Morocco

18.3

30 Azerbaijan

14.9

31 Hungary

11.8

32 Ecuador

11.2

33 Macedonia

10.5

34 Ukraine

10.2

35 Tunisia

10.0

36 Guatemala

9.8

37 Slovakia

8.0

38 Uganda

7.3

39 Philippines

6.9

40 Lithuania

5.9

41 Uruguay

5.9

42 Madagascar

5.9

43 Papua New Guinea

5.7

44 Paraguay

5.5

45 Tanzania

4.5

46 Zambia

4.4

47 Bolivia

4.4

48 Bulgaria

4.3

49 Brunei

4.1

50 Bosnia-Hercegovina

3.5

China
Mexico
Brazil
Turkey
India
Czech Republic
Korea
Saudi Arabia
Indonesia
Poland
Slovakia
Kazakhstan
Vietnam
Colombia
Egypt
Argentina
Nigeria
Singapore
Romania
Malaysia
Peru
Ukraine
Chile
Thailand
Republic of South Africa
Algeria
Dominican Republic
Belarus
Azerbaijan
Slovenia
Ecuador
Pakistan
Morocco
Tunisia
Hong Kong
Philippines
Mauritania
Niger
Mozambique
Georgia
Zambia
Kyrgyzstan
Uruguay
Bolivia
Hungary
Paraguay
Lithuania
Latvia
Ethiopia
Papua New Guinea

Composite
Environmental
Technologies Score

338.7
172.9
158.4
134.6
129.8
111.8
100.4
82.3
75.8
69.1
61.1
59.2
51.5
43.8
42.6
42.2
41.7
34.2
34.1
31.6
25.5
24.0
21.6
19.9
19.0
18.1
16.4
10.4
10.3
9.3
7.4
6.4
5.9
5.5
5.0
4.2
3.8
3.1
2.8
2.8
2.8
2.6
2.6
2.5
2.4
2.3
2.2
2.1
2.1
2.1

Pakistan
China
Indonesia
Thailand
India
Brazil
Vietnam
Egypt
Saudi Arabia
Korea
Turkey
Malaysia
Australia
Colombia
Argentina
Mexico
Poland
Republic of South Africa
Chile
Singapore
Peru
Kazakhstan
Czech Republic
Algeria
Ukraine
Nigeria
Tunisia
Paraguay
Sri Lanka (Ceylon)
Ethiopia
Zambia
Philippines
Estonia
Uruguay
Lebanon
Ghana
Ecuador
Latvia
Hong Kong
Guatemala
Lithuania
Dominican Republic
Bulgaria
Romania
Slovakia
Panama
Croatia
Bolivia
Nicaragua
Tanzania

68.8
63.6
47.9
34.2
27.6
24.3
20.8
20.4
17.0
14.5
14.1
13.8
11.9
8.6
7.0
6.7
6.3
5.5
5.0
4.4
4.3
3.9
3.3
2.3
2.0
2.0
2.0
1.9
1.8
1.7
1.7
1.6
1.6
1.5
1.4
1.3
1.1
1.0
0.9
0.9
0.8
0.6
0.5
0.4
0.4
0.4
0.4
0.4
0.3
0.3

China
India
Brazil
Mexico
Indonesia
Saudi Arabia
Korea
Turkey
Czech Republic
Poland
Thailand
Vietnam
Pakistan
Egypt
Argentina
Singapore
Kazakhstan
Peru
Colombia
Chile
Malaysia
Slovakia
Nigeria
Republic of South Africa
Romania
Algeria
Ukraine
Belarus
Hong Kong
Ghana
Azerbaijan
Morocco
Ecuador
Dominican Republic
Tunisia
Hungary
Philippines
Macedonia
Guatemala
Slovenia
Uruguay
Paraguay
Lithuania
Zambia
Papua New Guinea
Uganda
Bolivia
Madagascar
Tanzania
Mauritania

773.8
314.1
276.5
250.1
215.1
196.1
172.6
171.2
146.7
144.7
109.2
104.3
100.8
93.1
92.6
92.6
87.7
86.8
86.8
80.6
74.2
69.5
64.1
62.1
59.2
51.4
36.3
30.1
26.6
25.3
25.2
24.2
19.7
19.6
17.5
14.3
12.7
12.1
10.6
10.2
10.0
9.7
9.0
8.9
7.8
7.6
7.3
7.2
5.8
5.7
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