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Preface

In 2007, the Tianjin Binhai New Area (TBNA) and one of its administrative zones—the 
Tianjin Economic-Technological Development Area (TEDA)—in northeast China asked 
the RAND Corporation to perform a technology-foresight study to help them develop and 
implement a strategic vision and plan for economic growth through technological innovation. 
This book describes the results of that study. The principal objectives were (1) to identify the 
most-promising emerging technology applications (TAs) for TBNA and TEDA to pursue as 
part of their plan for growth, (2) to analyze the drivers and barriers they would face in each 
case, and (3) to recommend action plans for each TA. For a more detailed discussion of the 
material described in this book, including further documentation and references, the reader 
is strongly recommended to review the in-depth analyses from this study (see Silberglitt and 
Wong, 2009).

In performing this study, RAND staff met with representatives of the communities of 
TBNA and TEDA stakeholders, both in China and in the United States. We also collected 
data both on site and by reviewing relevant international literature. Our methods, as well 
as additional data and analyses, were built on the foundation of the 2006 RAND report, 
The Global Technology Revolution 2020, Executive Summary: Bio/Nano/Materials/Informa-
tion Trends, Drivers, Barriers, and Social Implications (GTR 2020 Executive Summary) and 
The Global Technology Revolution 2020, In-Depth Analyses: Bio/Nano/Materials/Information 
Trends, Drivers, Barriers, and Social Implications (GTR 2020 In-Depth Analyses) (together, 
GTR 2020).

This book should be of interest to executives, managers, planners, businesspersons, sci-
entists, engineers, and residents of TBNA, TEDA, and other communities in China and the 
developing world more broadly. It should also be of interest to the international development 
community, as well as academic, government, and private-sector organizations and individuals 
interested in emerging-technology development, application, and implementation.

The RAND Transportation, Space, and Technology Program

This research was conducted under the auspices of the Transportation, Space, and Technology 
(TST) Program within RAND Infrastructure, Safety and Environment (ISE). The mission of 
RAND Infrastructure, Safety, and Environment is to improve the development, operation, 
use, and protection of society’s essential physical assets and natural resources and to enhance 
the related social assets of safety and security of individuals in transit and in their workplaces 
and communities. The TST research portfolio encompasses policy areas including transporta-
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tion systems, space exploration, information and telecommunication technologies, nano- and 
biotechnologies, and other aspects of science and technology policy.

Questions or comments about this report should be sent to the project leader, Richard 
Silberglitt (Richard_Silberglitt@rand.org). Information about the TST Program is available 
online (http://www.rand.org/ise/tech). Inquiries about TST research should be sent to the fol-
lowing address:

Martin Wachs, Director
Transportation, Space, and Technology Program, ISE
RAND Corporation
1776 Main Street
P.O. Box 2138
Santa Monica, CA 90401-2138
310-393-0411, x7720
Martin_Wachs@rand.org

mailto:Richard_Silberglitt@rand.org
http://www.rand.org/ise/tech
mailto:Martin_Wachs@rand.org
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Summary

This book summarizes the results of a study performed for the Tianjin Binhai New area 
(TBNA) and the Tianjin Economic-Technological Development Area (TEDA) within the 
municipality of Tianjin in northeast China. In 2006, China’s State Council gave TBNA a 
mandate to become the country’s next regional engine for economic growth, as well as a center 
for leading-edge research and development (R&D) and technology innovation and modern 
manufacturing. TEDA, established in 1984, is TBNA’s industrial and manufacturing base.

To support their strategic planning for economic development through technological 
innovation, TBNA and TEDA managers asked RAND to conduct a foresight study to iden-
tify promising technology applications (TAs), identify capacity needs to implement these TAs, 
develop a strategy and action plan for each TA, and provide guidance concerning the inclusion 
of these TAs into their overarching strategic plan.

This book describes the selected TAs, the process used to select them, and each TA’s capac-
ity needs, drivers, barriers, and suggested implementation strategy. It also discusses their inclu-
sion into an overarching strategic plan. The detailed action plans for each TA are described in 
the full report of the study (Silberglitt and Wong, 2009).
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Chapter One

Introduction

Running along 150 kilometers (km) of coastline in the sprawling municipality of Tianjin 
in northeast China,1 Tianjin Binhai New Area (TBNA) has taken on a pivotal role in Chi-
na’s national economic strategy. Tianjin municipal authorities first established this locality 
of approximately 2,200 square km (sq km) in 1994. At that time an arid, undeveloped area, 
TBNA was given the ambitious task of spurring industrial growth in Tianjin. In little more 
than a decade, it has become home to 1.4 million people, northern China’s largest container 
port, and a broad base of industry and manufacturing.

In 2006, China’s State Council named this industrial center in the municipality of Tian-
jin as a “special pilot zone” with a mandate to become the country’s next regional engine for 
economic growth. In this capacity, it is to serve as a model of regional development and eco-
nomic reform for other parts of China. Now reporting directly to the State Council, TBNA 
benefits from a host of favorable national-government policies and tax incentives designed to 
attract foreign and domestic investment and stimulate trade. It is expected to emerge as China’s 
next economic powerhouse, invigorating the economy of the northeastern Bohai Rim region in 
the same manner as Shanghai and Suzhou did in the Yangtze River delta area and Guangzhou 
and Shenzhen in the Pearl River delta area before it.

The Tianjin Economic-Technological Development Area (TEDA) is one of three admin-
istrative zones in TBNA. It is also TBNA’s industrial and manufacturing base and the center 
of TBNA’s financial and commercial activities. TEDA is to play a key part in the economic 
growth envisioned for TBNA. Established in 1984, TEDA is today a bustling industrial-park 
complex. It possesses a robust manufacturing base, with pillar industries in electronics, auto-
mobiles and parts, food processing, and biopharmaceuticals. Many of the world’s Fortune 
500 companies, top Chinese firms, and other leading multinationals have strong presences in 
TEDA.

A Vision of the Future for TBNA and TEDA

In its directive, the State Council specified that TBNA focus its development efforts in three 
domains, eventually becoming a center in north China for the following three spheres:

leading-edge research and development (R&D) and technology incubation•	

1	 A municipality in China is not a city in the Western sense of the term but rather an expansive administrative unit that 
extends from a populous urban core to cover a very large surrounding region. There are only four such municipalities in 
China, each of which holds the status of province and reports directly to the Chinese central government.
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first-class, modern manufacturing•	
international shipping and logistics.•	

At the same time, along with economic development, the State Council intends for TBNA 
to lead efforts to address many of China’s most urgent national problems. Steadily rising energy 
demands, a growing scarcity of usable water supplies, and gravely escalating urban pollution 
are among China’s greatest concerns. With these needs in mind, TBNA, as a pilot zone, is to 
present an alternative to the traditional industrial economy, shaping a model of sustainable 
development and ecofriendly industry that will contribute to tackling all of these challenges.

Innovation in science and technology (S&T) stands at the core of this vision of economic 
and environmental development, particularly of cutting-edge R&D. TBNA will need to take 
definitive steps to pursue this goal, and TEDA will be at the forefront of this effort. Building 
on its existing manufacturing base, TEDA aims to transition from a successful industrial-park 
complex into a state-of-the-art science and engineering (S&E) center for high-impact emerging 
technologies. Other enterprises with relevant capacity located elsewhere in TBNA will follow 
suit. The desired end result is innovative R&D that meets international standards and posi-
tions TBNA as a global technology leader.

Achieving the Vision for TBNA and TEDA Through Foresight Analysis

Early in the process of developing a strategic plan for this ambitious transformation, senior 
managers from TBNA and TEDA found a 2006 report by the RAND Corporation, The Global 
Technology Revolution 2020, Executive Summary: Bio/Nano/Materials/Information Trends, 
Drivers, Barriers, and Social Implications (GTR 2020 Executive Summary) and The Global 
Technology Revolution 2020, In-Depth Analyses: Bio/Nano/Materials/Information Trends, Driv-
ers, Barriers, and Social Implications (GTR 2020 In-Depth Analyses) (together, GTR 2020). 
This pair of reports is a comprehensive foresight analysis that identifies technology applications 
(TAs) most plausible by 2020, those countries capable of acquiring them, and their likely 
effects on society. The study focused on the applications made possible by emerging technol-
ogy trends rather than on the technologies themselves because technologies on their own rarely 
deliver solutions to real-world problems. Instead, solutions derive from the ways in which tech-
nologies are put to beneficial use. Accordingly, GTR 2020 highlights TAs, such as cheap solar 
energy, instead of technologies, such as photovoltaic (PV) materials.

Having reviewed GTR 2020, TBNA and TEDA managers approached RAND to con-
duct a foresight study designed specifically for their purposes. They commissioned RAND to 
do the following:

Identify promising emerging TAs for TEDA and other high-tech centers in TBNA to •	
implement as a pivotal part of TBNA’s overall strategic plan for economic growth.
Identify the capacity needs to implement these TAs, as well as the critical drivers and bar-•	
riers that might facilitate or hinder implementation.
Develop a strategy and action plan for each TA.•	 2

2	 In this summary, we describe the strategy for each TA. The detailed action plans can be found in the chapters on the 
individual TAs in Part Two of the companion report (Silberglitt and Wong, 2009).
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Provide guidance on how these TAs might fit into an overarching strategic plan for •	
TBNA’s economic development.

An Overview of the Most-Promising Technology Applications for TBNA and 
How We Selected Them

Seven innovative TAs emerged from our analysis as particularly promising for TBNA to pursue 
as it endeavors to fulfill the State Council’s mandate:

cheap solar energy:•	  solar-energy systems inexpensive enough to be widely available to devel-
oping and undeveloped countries, as well as disadvantaged populations3

advanced mobile communications and radio-frequency identification (RFID)•	 4: multi
functional platforms for sensing, processing, storing, and communicating multiple types 
of data
rapid bioassays: •	 tests to quickly detect the presence or absence of specific biological sub-
stances with multiple simultaneous tests possible
membranes, fabrics, and catalysts for water purification: •	 novel materials to desalinate, dis
infect, decontaminate, and help ensure the quality of water with high reliability
molecular-scale drug design, development, and delivery: •	 the abilities to design, develop, and 
deliver drug therapies at the nanoscale to attack specific tumors or pathogens without 
harming healthy tissues and cells and to enhance diagnostics
electric and hybrid vehicles: •	 automobiles available to the mass market with power systems 
that combine internal combustion (IC) and other power sources
green manufacturing: •	 the development and use of manufacturing processes that minimize 
waste and environmental pollution and optimize the use and reuse of resources.

To arrive at this selection, we began with the 12 TAs identified in GTR 2020 as those 
that China could acquire by 2020. We then combined this with a rigorous study of realities, 
circumstances, and issues in TBNA and in China more broadly, drawing on a diverse array of 
Chinese- and English-language sources:

Chinese- and English-language documents describing the mission, history, and current •	
status of TBNA and TEDA
Chinese- and English-language literature on China’s social, environmental, and economic •	
needs and measures that the Chinese government has taken to date to address them
on-site interviews that we conducted in TBNA, TEDA, Tianjin Port, the municipality of •	
Tianjin more broadly, and the city of Beijing
visits to S&T institutions that could provide capacity outside TBNA and TEDA, such as •	
Tsinghua University and the Chinese Academy of Sciences (CAS)
a two-day workshop that we held in TEDA with key figures from TEDA scientific insti-•	
tutions, firms, and management.

3	 This and the following definitions are based on those used in GTR 2020.
4	 RFID involves technologies that can store and wirelessly transmit information over short distances.
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On the basis of that analysis, we narrowed down the top 12 TAs for China to the final 
selection of seven. These either come directly from GTR 2020 or are hybrids combining one 
or more of the top 12.

The Foundation for TBNA’s Future Development in Science and Technology

The analysis on which we based our selection of TAs and, eventually, the strategies and action 
plans that we suggested for them, took into account four principal factors:

TBNA and TEDA’s missions, as mandated by China’s State Council•	
China’s pressing national needs•	
drivers and barriers to technological innovation in China as a whole and for TBNA more •	
specifically
relevant capacity currently available to TBNA and TEDA both locally and more broadly •	
in R&D, manufacturing, and S&T commercialization.

TBNA and TEDA’s Mission as a Special Pilot Zone for Economic and Environmental 
Development

In a relatively short time, TBNA and TEDA have successfully established a strong manufac-
turing base. With its three-pronged mandate for TBNA, the State Council is now calling for 
TBNA and TEDA to build on this base to develop a modern, high-tech manufacturing capac-
ity that emphasizes R&D to produce goods that add value and create better-paying jobs. This 
type of manufacturing is knowledge-based; consequently, S&T will be a crucial part of this 
transformation. The capacity for S&T commercialization will also be vital so that the products 
that TBNA and TEDA design in their R&D efforts are highly marketable and can be manu-
factured using innovative production processes.

The part of the State Council’s mandate that directs TBNA to become a center for inter-
national shipping and logistics is closely integrated with R&D and manufacturing objectives. 
Achieving this goal will require TBNA to operationalize cutting-edge supply-chain and logis-
tics technologies emerging from current R&D.

A companion mandate for TBNA to experiment with reforms to the financial sector has 
helped identify preferred business areas for S&T development. In December 2007, TBNA 
signed an agreement with the China Development Bank to co-finance a RMB 2 billion 
(US$293 million) venture-capital fund to boost high-tech start-ups in TBNA.5 This specifies 
favored areas for investment: electronics, bioengineering, new materials, new energy, environ-
mental protection, and automated manufacturing.

The State Council’s directive to TBNA to implement innovative environmental initia-
tives alongside economic development stems from the recognition that three decades of rapid 
economic growth have taken a grave toll on the environment in China. While economic devel-
opment must continue, it must be sustainable. TBNA has already taken definitive first steps 
to meet the environmental directive with such initiatives as its circular economy and the Sino-

5	 As of November 5, 2008, the exchange rate was 0.146445 U.S. dollars per Yuan. RMB is Renminbi, the official Chinese 
currency, which is also frequently referred to as Yuan.
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Singapore Tianjin Eco-City.6 The first involves using and regenerating resources in sustained 
cycles that minimize industrial waste and pollution. The ecocity, with a planned population of 
350,000, will be constructed and operate using advanced green technologies, guided by Sin-
gapore’s experience with renewable energy, green manufacturing, low-pollution public trans-
portation, and recycling of water and waste. These efforts are only the beginning of a push 
from TBNA to create a showcase of sustainable development and environmentally friendly 
manufacturing approaches. What TBNA successfully prototypes could eventually be put into 
use throughout China.

China’s Pressing National Needs

Even as China’s economy continues to grow and its rising middle class enjoys the higher stan-
dard of living that accompanies that growth, the country faces serious challenges:

Reduce rural poverty: •	 China’s meteoric economic growth has dramatically decreased pov-
erty in busy urban commercial areas. But poverty remains entrenched in much of rural 
China. The country needs TAs that can help create opportunities for rural dwellers, 
improve their standards of living, and reduce the pressure to migrate to urban centers for 
work.
Provide for a large and rapidly aging population: •	 Despite having curbed its population 
growth, China still has more than 1 billion residents, many of whom are elderly. At the 
same time, China is transitioning to a new social-welfare system that calls on working-age 
people to shoulder much of the cost of providing previously state-funded services. Conse-
quently, TAs that help provide well-paying jobs are essential, as are medical innovations 
to help meet the special health requirements of senior citizens.
Meet the population’s health and sanitation needs: •	 A population as large as China’s presents 
daunting health-care needs. Noncommunicable diseases are now the primary concern, 
although certain communicable diseases remain a problem. The health-care burden is 
disproportionately high in rural areas. China needs TAs that can improve private and 
public health care and cost-effectively enhance the quality of water and sanitation, par-
ticularly in rural areas.
Meet growing energy demands: •	 China is one of the world’s top energy consumers, and its 
needs are on a steady upward curve. Oil and gas for automobiles are in particularly high 
demand as ever-larger numbers of China’s expanding middle class purchase cars. The 
country needs TAs that can tap alternative energy sources, reduce demand for oil, boost 
energy efficiency, and decrease industrial energy requirements.
Reverse water shortages: •	 Clean water is scarce in China overall. Shortages are especially 
severe in the north of the country, which suffers from very low rainfall and dwindling 
groundwater sources. Yet, residential and industrial demand shows no signs of abating, 
and supplies cannot keep pace. TAs that can provide access to clean water from a variety 
of sources are vital.
Reduce pollution: •	 China’s economic boom has left it facing critical pollution levels. Acid 
rain, air pollution, urban sprawl, loss of arable land, and red tides are among the grav-
est problems. The country needs TAs that can help balance economic development with 

6	 A circular economy uses energy, water, and raw materials in sustained cycles to minimize waste and pollution.
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environmental protection by reducing toxins in automotive and industrial emissions, 
recycling resources, and increasing energy efficiency.
Sustain high economic growth: •	 China must continue to build and expand its economy to 
be able to solve national problems, create jobs, and enhance quality of life for its residents. 
The country is now at a crossroads at which knowledge-driven economic growth is criti-
cal to its future. At the core of this growth will be TAs that help China reduce its reliance 
on foreign technology sources, join the ranks of the world’s leading S&T nations, and 
repair a national brand image damaged by a series of high-profile incidents indicating 
poor quality assurance.

Drivers and Barriers to Technological Innovation in China and TBNA

Widespread, sustainable implementation of any TA depends on the balance between the driv-
ers that facilitate implementation and the barriers that hinder it. A single factor can be a driver 
or a barrier. Consider cost and financing: The availability of ample venture capital can make 
money a driver, but lack of funds can turn it into a barrier.

In our view, the factors that will most influence China’s ability to successfully pursue 
cutting-edge R&D and technology innovation are as follows:

the country’s needs•	
its national R&D policies•	
other national policies that could generate demand (or, as appropriate, reduce demand) •	
for certain TAs
intellectual property rights (IPR) protection•	
finance and banking laws and regulations•	
local policies, laws, and regulations that could directly affect the ability of individuals and •	
organizations to conduct cutting-edge R&D and commercialize innovative technologies
human capital•	
culture of R&D and innovation.•	

These same eight factors will most affect TBNA’s ability to develop and implement the 
selected TAs. Some of these are clearly either a driver or a barrier throughout most of China. 
But occasionally, local circumstances make them stronger or weaker drivers or barriers in a 
particular organization or region (or for a specific TA) than they are elsewhere in the country.

Several of these factors are unmistakable barriers in TBNA and hold for all seven TAs. 
IPR protection, for example, remains a barrier in TBNA, as in China as a whole, to both 
homegrown innovation and the involvement of foreign capital and talent in new R&D and 
technology ventures. Finance and banking laws and regulations are also a barrier in TBNA, 
as they are in China generally, because they discourage investment of venture capital. But, for 
certain of the seven TAs, sources of venture capital available to TBNA for specific technologies 
mitigate this barrier to some degree. Lack of a culture of R&D and innovation is a third bar-
rier in TBNA, as it is in China as a whole. It discourages the risk-taking in new ventures that 
is essential to pursuing and commercializing groundbreaking R&D.

TBNA has one driver that all seven TAs share: human capital. This stems from the 
strength of TBNA’s current manufacturing base, the corresponding workforce, and the con-
centration of academic institutions in the municipality of Tianjin. However, young Chinese 
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people are tending to shy away from technical and vocational training, and domestic competi-
tion for S&E talent is heated. Both of these could be mitigating factors.

Capacity Currently Available to TBNA and TEDA

To fulfill the State Council’s mandate, TBNA and TEDA will need capacity in three areas: 
(1) R&D, (2) manufacturing, and (3) S&T commercialization. Both local capacity—in TBNA, 
TEDA, and the municipality of Tianjin more broadly—and that from elsewhere in China and 
internationally will play a part.

In terms of R&D capacity, TBNA and TEDA have a growing number of institutions 
that provide cutting-edge research facilities and a professional cadre of highly trained scientists 
and engineers. But they face intense competition, both within China and abroad, for human 
capital of this caliber.

With regard to manufacturing capacity, TBNA and TEDA have a substantial industrial 
base that has been growing for the nearly 25 years since TEDA’s inception. Investment by an 
array of Fortune 500 companies, a track record of increasing industrial output, and a rising 
gross domestic product (GDP) indicate the strength of this base. TBNA is also steadily improv-
ing the physical infrastructure—utilities, cargo facilities, and waste-management processes—
that are vital to manufacturing capacity. But a potential shortage of the skilled laborers and 
technicians needed to work in manufacturing and, again, heightened competition for those on 
the job market are real challenges.

As for S&T commercialization, TBNA and TEDA operate a well-established network 
of research parks and technology incubators aimed at supporting emerging high-tech enter-
prises. Ample financial incentives help spur development and attract human capital. Yet, these 
enterprises face considerable challenges due to China’s need to better protect IPR and reform 
finance and banking laws and policies. They also lack strong linkages between R&D institu-
tions and commercial industry to facilitate the transfer of high-tech products to market.
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Chapter Two

A Close Look at the Seven Most-Promising Technology 
Applications

The seven TAs that appear to be most potentially fruitful for TBNA build on two highly influ-
ential emerging global trends in technology and industry. The first is micro- and nanoscale 
technology. The vast majority of the TAs identified in GTR 2020 involve advances in micro- or 
nanoscale technology and the integration of bio-, nano-, information, and materials technol-
ogy. Similarly, six of the TAs recommended for TBNA involve technologies in this domain. 
Second, both industry and consumers today are moving clearly in the direction of green pro-
cesses and technologies. Four of the TAs recommended for TBNA are focused on using energy, 
water, and other resources much more efficiently than has occurred in the past.

Cheap Solar Energy

Cheap solar energy has strong potential worldwide market demand. Driven by govern-
ment incentives and renewable-energy subsidies—especially in Germany and Japan—the 
solar-electricity industry has grown at an average annual rate of 44 percent over the past five 
years. In 2007, it grew by 55 percent to nearly $13 billion. To sustain such growth, companies 
are now competing to make solar-energy systems less expensive and more efficient.

China needs to promote energy growth but, concurrently, to develop renewable-energy 
sources, improve air quality, and reduce pollution. Pursuing cheap solar energy is consistent 
with these needs because it would replace energy currently being generated mostly by coal-fired 
power plants.

There are three generations of solar-electric technologies. The first generation, based pri-
marily on polycrystalline silicon, currently accounts for more than 90 percent of global sales. 
The emerging second- and third-generation systems are based on thin-film materials and novel 
nanoscale technologies. They have the potential to transform the industry, offering lower costs 
and potentially greater efficiency. The growth of the global market demand depends on them.

Available Capacity

The Tianjin area offers substantial capacity for TBNA to implement cheap solar-energy appli-
cations. The thin-film silicon research group at Nankai University, working in collaboration 
with the Beijing Solar Energy Institute, is one notable example. Another is the China National 
Academy of Nanotechnology and Engineering (CNANE) in TEDA. CNANE has the techni-
cal and instrumentation capacity on the nanoscale level required to conduct R&D on third-
generation solar materials.
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Drivers and Barriers

China’s need to ensure energy growth while reducing harm to the environment and improving 
air quality is a driver for this TA. China’s national R&D policies, including support for solar-
energy demonstrations, and other national policies are also drivers.

Local policies and laws—in particular, building codes and regulations governing electric-
utility connections to buildings—have often been barriers where solar-electricity systems have 
been implemented. This is because balance-of-system equipment, such as batteries and electri-
cal inverters, as well as other safety and metering equipment that building inspectors and the 
local electric utility might require have presented a considerable ongoing expense. TBNA has 
the opportunity to mitigate these problems and perhaps even turn local policy and law into a 
driver by reviewing building codes and utility-interconnection regulations to ensure that the 
balance-of-system requirements for solar electricity provide needed safety without increasing 
costs.

Finance and banking laws and regulations do constitute a barrier as well. But this is to a 
somewhat lesser degree with cheap solar energy than with other TAs because TEDA’s nano-
technology venture fund and the green venture-capital fund of Tsinghua University, Tsing 
Capital, are potential sources of investment funds for TBNA to pursue this TA.

Recommended Strategy

China already has a well-developed first-generation solar-electricity industry. Conse-
quently, we believe that the best opportunity for TBNA and TEDA lies not in entering the 
first-generation market but rather in becoming an R&D and manufacturing center for second- 
and third-generation systems. The initial focus should be the global export market and, in the 
longer term, the domestic Chinese market, as it develops.

Advanced Mobile Communications and Radio-Frequency Identification

Mobile communication devices increasingly do much more than exchange voice data. They 
also serve as platforms that can sense, process, store, and communicate data in multiple forms. 
At the same time, RFID devices have become increasingly inexpensive and sophisticated. 
Already in widespread use in supply chains and a variety of commercial transactions, they are 
now poised for integration into mobile communication devices.

The demand for multifunctional wireless communications in both rural and urban mar-
kets is growing rapidly worldwide. This is particularly true in the Asia-Pacific region and China. 
In addition, with its mandate to become an international shipping and logistics center with the 
Tianjin Port as its hub, TBNA has a pressing need for advanced mobile-communication and 
RFID technologies that promise to streamline cargo logistics, reduce the cost of port opera-
tions, and increase shipping security.

Advanced mobile-communication and RFID systems are composed of many individual 
component technologies—for example, displays, memory, batteries and power storage, and 
sensors and antennas. Each of these constitutes an industry itself and will determine the future 
direction of wireless computing platforms. As global demand for this TA grows, the market for 
these component technologies will strengthen in kind.
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Available Capacity

TEDA produced more than 105 million cell-phone handsets in 2006—approximately 10 per-
cent of the mobile phones sold worldwide. Its extensive manufacturing base in this area includes 
Samsung’s largest facility for manufacturing mobile phones. TBNA also has available capacity 
in component technologies. Two groups at Tianjin University (TU) are doing leading-edge 
R&D on display technologies. In addition, a TEDA firm manufactures the smallest hydrogen 
canister in the world (just the size of a AA battery), which can provide the hydrogen storage for 
fuel cells and mobile-phone chargers.

Drivers and Barriers

China’s need to spur economic development and increase productivity is a driver for this 
TA. Advanced mobile communications will help supply the country’s growing mobile-phone 
market and, accordingly, boost consumption. RFID applications for supply chains and logis-
tics have the potential to enhance manufacturing and shipping considerably. China’s national 
R&D policies supporting integrated-circuit, software, and network development are another 
driver.

Other national policies—especially China’s resolve to date to not adopt international 
standards for mobile communication—may constitute a barrier.

Recommended Strategy

TBNA should aim to become an R&D and manufacturing center for mobile communication 
devices and RFID systems. It should focus initially on the domestic Chinese market and then 
broaden to the global market. In addition, it should build state-of-the-art R&D programs in 
two component technologies: displays and power sources. It should not, however, attempt to 
shape R&D trends in integrated circuits.

Rapid Bioassays

Global markets for better means of testing personal and public health and monitoring the envi-
ronment are emerging rapidly. China has a particular need for state-of-the-art technology to 
help meet public-health and environmental challenges. Novel biochips to detect and analyze 
genes and proteins are enabling very fast tests for diseases and pathogens. The specificity and 
sophistication of these advanced bioassays has increased to the extent that some lab-on-a-chip 
systems can even perform as small-scale laboratories using miniaturized devices. These types 
of bioassays could identify or eliminate threats to public health, significantly improve patient 
outcomes, and accurately detect pathogens in the environment and the food supply.

Available Capacity

TEDA is home to one of China’s five national biochip R&D centers, the Tianjin Biochip 
Corporation (TBC). This institute produces its own biochips, as well as reagents and other 
disposables used in bioassays. It also provides diagnostic bioassays to detect Escherichia coli, 
Shigella, and Salmonella. It has partnered with a global leader in the field, the U.S. company 
Affymetrix.
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Drivers and Barriers

This TA has several drivers. One is China’s need to improve public health, reduce environmental 
damage, and, especially, to improve the quality of the water supply. Another is China’s national 
R&D policy, in which health, medicine, and biotechnology are focus areas. Other national poli-
cies (particularly those designed to regulate food and drugs more effectively) are a third.

Recommended Strategy

The long-term strategy is for TBNA to become a leading player in the global marketplace for 
state-of-the-art rapid bioassays. But its initial focus should be on using licensing and part-
nership agreements to attract leading companies to TBNA and TEDA. During this period, 
TBNA should build capabilities as a reseller of bioassay disposables and equipment. Eventu-
ally, companies in TBNA should start manufacturing these products themselves. The Chinese 
domestic market should be the first target, followed by the global market.

Membranes, Filters, and Catalysts for Water Purification

Ensuring affordable access to clean water is a major global challenge. This challenge is acute 
in China, one of the world’s top five growth markets for water and wastewater technologies. 
It is especially weighty in the Bohai Rim region and TBNA, where usable water supplies are 
exceedingly scarce.

Technologies for purifying water are an important emerging area of S&T. Four applica-
tions are being developed:

desalination: •	 removing salt from sea water
disinfection: •	 removing microorganisms
decontamination: •	 removing toxic compounds
quality assurance: •	 detecting potentially harmful matter.

Novel nanomaterials can enhance current purification systems and may make them 
much more cost-effective. Examples include nanocomposite and biomimetic membranes,1 fil-
ters made of fibrous media, filters with nanoscale porosity, nanoscale catalysts, and DNA-
nanoparticle composites. The principal challenge will be to scale up materials from labs to 
commercial applications.

Available Capacity

TBNA is the home of Tianjin Motian Membrane Engineering and Technology Company. 
Motian has a 20-year track record of manufacturing water-filtration membranes for industrial, 
personal, water-utility, and medical uses, including desalination. CNANE has the capacity 
to conduct research on nanoscale filters and catalysts. TU’s School of Chemical Engineering 
and Technology has a strong R&D program in desalination, including a desalination dem-
onstration project, and is designing, fabricating, and testing nanoscale filters. TEDA’s nano-
technology transfer and commercialization organizations, the Nanotechnology Industrial Base 

1	 Those that mimic mechanisms found in nature.
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Company (NIBC) and the Nanotechnology Venture Capital Company (NVCC), have named 
nanoscale water-purification filters as key targets for commercialization.

Drivers and Barriers

China’s need to improve public and individual health and meet the demand for clean water 
is a driver for this TA. China’s national R&D policies, which have earmarked R&D funding 
for water purification, and other national policies aimed at providing clean water for China’s 
residents are two others.

Chinese government subsidies have kept the price of water lower than what it would cost 
to provide it by desalination or purification. These subsidies fall into the category of other 
national policies, making this a barrier as well as a driver.

Recommended Strategy

We suggest two long-term goals for TBNA: (1) to become a center for R&D in nanoscale 
membranes, filters, and catalysts and (2) to become a leader in manufacturing state-of-the-
art membranes for purifying water. It is vital for TBNA to foster close relationships between 
research labs and private companies to facilitate commercialization.

Molecular-Scale Drug Design, Development, and Delivery

The demand for new, more-effective medical treatments, with lower needed doses and fewer 
adverse side effects, is growing both in China and globally. Molecular-scale drug therapies and 
diagnostics are based on recent developments at the intersection of nanotechnology and bio-
technology. This young, very promising field of nanomedicine could serve this market. Four 
innovative applications are of particular interest:

targeted carriers for drug delivery and imaging•	
controlled-release platforms and materials•	
novel methods of drug administration•	
means of increasing solubility.•	

Available Capacity

In terms of R&D capacity, TEDA’s nanotechnology center, CNANE, runs a pharmaceutical 
R&D program. TU and Nankai University have world-class research groups working together 
on an exciting new platform for drug delivery: carbon nanohorns. TEDA is also home to Tian-
jin SinoBiotech, a company developing biotechnology and gene therapies at the preclinical 
stage. There is a strong industrial base for pharmaceuticals in the municipality of Tianjin that 
includes several of the world’s top pharmaceutical companies. Biopharma and bionanomateri-
als for drug delivery have been named as thrust areas for technology transfer and commercial-
ization in TBNA.

Drivers and Barriers

One driver for this TA is China’s need to improve public and individual health. China’s national 
R&D policies are also a driver. They have thrusts in demonstration projects for commercially 
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producing vaccines and gene-modified medicines, improving modern traditional Chinese 
medicine, and enhancing capabilities for inventing and producing new drugs.

Other national policies are a barrier—specifically, regulations that make development 
more expensive and impede clinical testing and marketing of new drugs.

Recommended Strategy

TBNA should aim to become a center for R&D and manufacturing of drugs developed through 
bionanotechnology. It should focus initially on attracting investment from foreign enterprises 
and, in tandem, aggressively building homegrown R&D capacity. Eventually, it should direct 
R&D activities toward commercializing novel medical treatments and techniques.

Electric and Hybrid Vehicles

Current trends in the global marketplace, including concerns about the price of oil and global 
warming, suggest that vehicles using electric and hybrid technologies will assume an increasing 
market share. At the same time, China faces a severe problem with urban pollution. Among its 
national priorities are reducing automobile pollution and lowering demand for oil.

Hybrid vehicles are already a leading worldwide automotive market. The emergence of 
plug-in hybrids, which allow the batteries that power the electric motor to be recharged inde-
pendently of the motor itself, has blurred the distinction between hybrid and electric vehicles. 
With this in mind, we created this combined TA. It encompasses four types of automobiles:

purely electric vehicles•	
traditional hybrids, in which an internal combustion engine recharges the batteries•	
plug-in hybrids•	
serial hybrids, in which an on-board power source charges the batteries.•	

Many of the components needed for this class of vehicle also have a growing market 
demand and strong potential for development. These include batteries, power electronics 
and electrical machines, power trains, internal combustion engines, and emission controls. 
Advances in battery technology, for example, are extending the range and improving the per-
formance of electric and hybrid vehicles.

Available Capacity

To our knowledge, hybrid vehicles are not currently being manufactured in TBNA. But TBNA 
does have extensive capacity to conduct R&D on electric vehicles as well as to manufacture 
them. The Tianjin Qingyuan Electric Vehicle Company in TEDA builds electric cars, buses, 
and vans and has sold them globally.

TBNA also has capacity in electric-vehicle components. Qingyuan has an ongoing 
research collaboration with the U.S. Argonne National Laboratory in power-train technology 
and other component areas. One of the stakeholder companies in Qingyuan, EV Battery, is 
conducting battery research. CNANE, TEDA’s nanotechnology center, has an active research 
program on nanoscale capacitors for electric vehicles. And in terms of S&T commercializa-
tion, the China Automotive Technology and Research Center (CATARC) conducts standards 
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and certification testing, which will be essential in developing a market for electric and hybrid 
vehicles. CATARC is headquartered in the municipality of Tianjin.

Drivers and Barriers

China’s need to raise energy efficiency and reduce environmental damage is one driver for this 
TA. China’s national policies that promote both the manufacture and purchase of fuel-efficient 
vehicles are another.

But other national laws and policies are barriers. Examples include tariffs on vehicles or 
auto parts coming into China, hybrid-component patents held by foreign firms, controls that 
keep fuel prices low in China, and restrictions on electric vehicles in large Chinese cities.

Recommended Strategy

Given the strong market potential of electric- and hybrid-vehicle components, we recommend 
that TBNA develop and expand collaborative R&D on subsystems and component technolo-
gies. At the same time, it should develop the capacity to manufacture hybrid vehicles and com-
ponents for hybrid and electric vehicles. It should target the growing global market first and 
the Chinese market later.

Green Manufacturing

Both multinational corporations and consumers worldwide are increasingly embracing green 
manufacturing. In many developed economies, for example, governments have established 
national green-chemistry awards for industry. China is no exception: Green manufacturing 
plants are appearing in the country, and clean-technology venture capital has started to flow 
in. Mandates, such as the State Council’s directive to TBNA to establish a circular economy, 
are other signs of this trend.

Four approaches are commonly employed in green manufacturing:

green chemistry: •	 environmentally benign chemical processes and products
green engineering: •	 feasible processes and products that minimize pollution and risks to 
health and the environment
inherently safe process design: •	 smaller quantities of hazardous material, less hazardous mate-
rial, and alternative reaction routes or process conditions
good manufacturing practices (GMPs): •	 methods, facilities, and controls to make high-qual-
ity reproducible products that meet appropriate regulations and standards.

Available Capacity

Several companies located in TBNA already have programs in green chemistry and experience 
with green manufacturing. Several firms that have won the U.S. Environmental Protection 
Agency (EPA) Presidential Green Chemistry Challenge Awards, such as PPG Industries and 
Novozymes, operate facilities in TEDA. Otis Elevator has built the world’s first green elevator-
manufacturing plant in TEDA.
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Drivers and Barriers

China’s need to boost energy efficiency and reduce pollution and other environmental impacts 
is one driver for green manufacturing. Another is national policy designed to conserve resources 
and reduce pollution. In some cases, these policies explicitly support green manufacturing.

Cost can be a barrier, especially when an existing plant needs to be renovated or replaced 
to become green. But the competitive advantage that green manufacturing provides can, in 
many cases, mitigate this barrier.

Recommended Strategy

TEDA should become a center for green manufacturing in China. The initial focus should 
be on attracting to TBNA those companies at the leading edge of green chemistry and engi-
neering. Over time, TBNA itself should start conducting R&D on new green manufactur-
ing processes and, eventually, implement them in TBNA and TEDA. When designing green 
manufacturing initiatives, TBNA should emphasize new plants and focus on processes that 
offer cost savings.
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Chapter Three

Building for TBNA’s Future: Integrating the Seven Action Plans 
into an Overarching Strategic Plan

We believe that the seven TAs should form a pivotal part of TBNA’s strategic plan for tran-
sitioning into a state-of-the-art S&E center. All of the TAs are in line with promising global 
trends; are well suited to current capacities in TBNA, TEDA, and the municipality of Tianjin 
and build on existing pillar industries; and support Chinese government priorities.

Part of the overarching strategic plan should be geared toward addressing broad general 
challenges that currently stand as barriers to all seven TAs. One of these is protecting IPR. The 
plan should include measures to help TBNA and TEDA enforce existing laws in this domain. 
A second is getting people at different stages of technology development working together. 
Here, we recommend that TBNA and TEDA incorporate into the plan ample opportunities 
for cross-fertilization between research facilities and industry. Finally, it is vital that TBNA 
build a culture of R&D and innovation. The plan should contain elements that promote flex-
ibility and risk-taking in TBNA and TEDA’s funded ventures.

Beyond this, TBNA could use a three-pronged framework to integrate the specific action 
plans for the seven TAs into an umbrella strategic plan:

Develop state-of-the-art R&D capacity in relevant areas.•	
Update and expand the existing manufacturing base.•	
Build capacity for S&T commercialization.•	

These three activities would need to be carried out in parallel. Each requires using and 
expanding existing local capacity and introducing new capacity. Novel advances should stem 
from and extend the existing capacity base while fresh R&D programs are started and new 
companies with state-of-the-art capabilities come in to bring overall capacity up to world-class 
standards. Each will also support the others.

Develop State-of-the-Art R&D Capacity in Relevant Areas

The strategic plan should lay out an agenda for each TA for (1) making optimal use of current 
local R&D capabilities, (2) expanding the outreach of existing R&D programs, and (3) begin-
ning entirely new ones. Efforts in all three of these areas would need to go on in tandem. 
Existing local R&D programs include those of TEDA’s nanotechnology center (CNANE) 
and of Tianjin and Nankai universities. TBNA could provide resources to expand these pro-
grams in areas that underpin the seven TAs—for example, bionanotechnology, nanofiltration, 
and microfluidics. A good model for expanding the outreach of existing research programs 
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is the collaboration between the Qingyuan Electric Vehicle Company and the U.S. Argonne 
National Laboratory. This is an excellent example of a public-private partnership, as well as a 
cross-cultural one.

A first step in building entirely new R&D programs could be to cement relationships 
with leading global companies developing second- and third-generation solar collectors, nano-
scale filters and membranes, and nanoscale-formulated drugs. These companies could partner 
with appropriate research institutions in TBNA, TEDA, or the municipality of Tianjin more 
broadly. Building new programs could also involve attracting companies that already have 
cutting-edge R&D capabilities to establish a presence in TBNA.

Update and Expand the Existing Manufacturing Base

TBNA’s strategic plan should include measures to ensure that manufacturing companies cur-
rently operating in TBNA and TEDA are using processes that take advantage of the most 
recent advances in both design and technology. For example, TBNA could provide a pack-
age of subsidies and awards to firms that apply green manufacturing principles. It should also 
establish the infrastructure that would make it easier for them to do so. At the same time, it 
should make provisions in the plan to institutionalize the training that TBNA’s manufacturing 
workers need for these advanced processes.

Bringing in new companies with state-of-the-art manufacturing capabilities should be a 
vital part of this effort as well. TBNA could approach and provide a portfolio of incentives to 
global companies manufacturing second- and third-generation solar collectors, system compo-
nents for advanced mobile communications, or lab-on-a-chip bioassays to establish plants in 
TBNA or TEDA.

Build Capacity for S&T Commercialization

The strategic plan should include initiatives aimed at ensuring that TBNA and TEDA’s manu-
facturing plants and processes meet global standards. It might make mandatory, for instance, 
such certifications as the International Standards Organization standard 14001, a globally rec-
ognized environmental-management standard.

The plan should also lay out steps to position TBNA to serve the global marketplace. It 
should make a standard practice of using the local Tianjin market as a testing ground for prod-
ucts that could eventually be marketed elsewhere in China and worldwide. Provisions should 
be included to ensure that products tested and approved in TBNA are on par with accepted 
practices and standards in target global markets. Electric and hybrid vehicles, for example, 
would have to meet the most-restrictive U.S. and European Union (EU) standards for emis-
sions and mileage performance. Bioassays to monitor food and water developed in TBNA 
would need to satisfy U.S. and EU standards for demonstrated levels of pathogen detection.
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前言 

关于本报告 

2007 年，位于中国东北的天津滨海新区（TBNA）及其行政区天津经济技

术开发区（TEDA）委托兰德公司（RAND Corporation）展开一系列技术上的前

瞻研究，帮助他们制定和实施一项战略性的远景规划，以通过技术创新达到经

济的增长。本报告描述了这些研究的结果。主要目的包括：（1）指出适合滨海

新区与开发区的最有前景的新兴技术应用（TAs），作为其发展规划的一部分；

（2）分析他们在各种状况下将面临的动力与障碍；（3）针对每种技术应用推荐

行动计划。如要阅读关于本书内容更详细的讨论，以及进一步获得文献和参考

资料信息，我们强烈推荐您查阅本研究的深度分析部分。（参见 Silberglitt and 

Wong, 2009） 

在展开研究的过程中，兰德公司的研究者与滨海新区和开发区的相关代表

在中国和美国都进行了商谈。我们也通过现场调研以及查阅相关的国际文献收

集了数据。我们的方法、数据及分析都基于兰德公司 2006 年的报告：全球技术

革命 2020，执行摘要：生物/纳米/材料/信息领域的趋势、动力、阻碍与社会意

义（GTR 2020 Executive Summary）；全球技术革命 2020，深度分析：生物/纳

米/材料/信息领域的趋势、动力、阻碍与社会意义（GTR 2020 In-Depth Analyses）。

两部分合称为 GTR 2020。 

这份报告对于滨海新区、开发区、中国其他地区与更多发展中国家的执行

总管、管理者、规划者、商业人士、科学家、工程师和当地居民都具有一定的

参考意义。报告在新兴技术的发展、应用与实施方面也对国际发展组织、学术

机构、政府、私人部门与个人具有参考意义。 

兰德公司的交通、航天与技术项目组 

本研究是在兰德公司基础设施、安全与环境部门（ISE）的交通、航天与技

术项目组（TST）的赞助下开展的。兰德公司基础设施、安全与环境部门的使

命在于，改善对社会重要有形资产和天然资源的开发、运作、利用与保护，提
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高与迁移中、工作地和社区内的个人的安全保障相关的社会资产。TST 的研究

涵盖了交通系统、空间探索、信息与通信技术、纳米与生物技术的政策领域，

以及科技政策的其他方面。 

如果关于本报告有问题或评论，请与项目负责人 Richard Silberglitt

（Richard_Silberglitt@rand.org）联系。关于交通、航天与技术项目组的信息可

以在线查看（http://www.rand.org/ise/tech）。关于该项目组研究的咨询信函请发

送至如下地址： 
 
Martin Wachs, Director 
Transportation, Space, and Technology Program, ISE 
RAND Corporation 
1776 Main Street 
P. O. Box 2138 
Santa Monica, CA 90401-2138 
310-393-0411, x7720 
Martin_Wachs@rand.org 
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摘要 

本书是对受中国东北部直辖市天津市内的天津滨海新区（TBNA）和天津

经济技术开发区（TEDA）委托展开的一项研究的成果概述。2006 年，中国国

务院给滨海新区指定任务，即成为国家的下一个区域经济增长引擎，同时成为

前沿的研究开发（R&D）以及技术创新和现代制造中心。天津经济技术开发区

建于 1984 年，是滨海新区的工业和制造业基地。 

为了更好地给技术创新带动的经济增长制定战略规划，滨海新区和开发区

的管理者委托兰德公司开展一项前瞻性研究，以识别具有前景的技术应用

（TAs），指出实施这些技术应用所需的能力，为每项应用制定战略与行动计划，

并对如何将这些应用融入一个整体战略规划提出指导意见。 

本书描述了选出的技术应用，选择应用的过程，实施每项应用需要的能力、

实施动力、障碍，以及实施战略建议。同时探讨了如何将各项技术应用纳入整

体性战略规划。本研究的完整版报告（Silberglitt and Wong, 2009）叙述了针对

每项技术应用的具体行动计划。 
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第1章 导言 

天津滨海新区（TBNA）沿着中国东北部大型直辖市1天津的 150 公里海岸

线而建，在国家的经济发展战略中扮演了关键性角色。天津市于 1994 年首次划

设了约 2200 平方公里的新区区域。当时，滨海新区作为一片贫瘠与未开发的土

地，被赋予了刺激天津工业增长的宏伟使命。仅仅十年间，这里已成为 140 万

人口的常住地，中国北方最大的集装箱港，以及工业和制造业的大型基地。 
2006 年，国务院将天津市的这一工业中心命名为“特别试验区”，并委以

成为国家下一个地区经济增长引擎的重任。在此背景下，滨海新区将对中国其

他地方的区域发展与经济改革起到榜样作用。现在滨海新区直接向国务院汇报

工作，并受益于一系列国家政府为吸引国内外投资与促进贸易提供的有利政策

和税收优惠。天津滨海新区被预计成为中国下一个经济发动机，如同之前上海、

苏州对长江三角洲地区，广州、深圳对珠江三角洲地区发挥的作用一样，激励

西北环渤海地区的经济发展。 
天津经济技术开发区（TEDA）属于滨海新区的三个行政区之一，同时也

是新区的工业制造业基地和金融商业活动中心。开发区将在滨海新区的经济增

长远景中发挥关键性作用。开发区建于 1984 年，如今已成为繁忙的综合型工业

园。园区拥有一个健全的制造业基地，基地包括了电子、汽车及零部件、食品

加工和生物制药方面的支柱产业。许多世界财富五百强企业、中国顶尖企业、

其他重要跨国公司都在开发区内有显著的活动。 

对滨海新区和开发区的未来展望 

作为滨海新区的直接管辖者，国务院明确提出新区将发展重心放在三个领

域，并最终在以下三方面成为中国北方的中心： 
 
• 先进的研究开发（R&D）与技术孵化器 
• 一流的现代制造业 
• 国际运输和物流业 
 
与此同时，在经济发展之外，国务院还意图使滨海新区成为解决许多国内

紧迫问题的带动者。稳定增长的能源需求，逐渐稀缺的可利用水资源，以及严

重升级的城市污染属于中国最为关注的问题。考虑到这些需求，滨海新区作为

一个试验区，需要提出与传统工业经济不同的发展方案，形成可持续发展与环

境友好性工业的一个典范模式，该模式有助于应对所有这些挑战。 
科学技术（S&T）创新，尤其是前沿的研发创新，处于这一经济和环境发

展远景的核心。为了实现这一目标，滨海新区将有必要采取切实的步骤，开发

区则将是其中的最前线。在其已有的制造基地的基础上，开发区旨在由一个成

                                                        
1 中国的“直辖市”与西方“市”的概念不同，是一个范围广阔的行政单位，由一个人口密集的城市核心

向外延伸到非常大的周边地区。中国仅有四个直辖市，与省同级，直接向中央政府汇报工作。 
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功的综合型工业园转变为最先进的重大新兴技术的科学与工程（S&E）中心。

分布在滨海新区其他地方的具有相关能力的其他企业将跟随其后。期望的最终

结果是，研发创新达到国际标准，滨海新区占据全球技术领跑者的地位。 

通过前瞻分析实现滨海新区和开发区的远景 

天津滨海新区和开发区的高层官员在为这次宏伟转型制定战略规划的早

期，发现了兰德公司（RAND Corporation）于 2006 年撰写的报告：全球技术革

命 2020，执行摘要：生物/纳米/材料/信息领域的趋势、动力、阻碍与社会意义
（GTR 2020 Executive Summary）；全球技术革命 2020，深度分析：生物/纳米/
材料/信息领域的趋势、动力、阻碍与社会意义（GTR 2020 In-Depth Analyses）。
这两部分合称为 GTR 2020。报告是一项综合性的前瞻分析，指出了 2020 年之

前最有望实现的技术应用（Technology Applications, TAs），有能力获得这些技

术的国家，以及它们可能对社会产生的影响。研究重点关注新兴的技术潮流引

向的应用而非技术本身，因为技术自身很少为现实世界的问题提供解决方案。

相反，解决方案来自于技术被投放于实益用途的过程。因此，GTR 2020 强调如

廉价太阳能等技术应用，而非光伏（PV）材料这样的技术。 
在了解 GTR 2020 的报告内容后，滨海新区和开发区的管理者联系兰德公

司，以针对园区的目标开展一系列的前瞻性研究。兰德公司被委托进行如下工

作： 
 

• 为开发区和滨海新区的其他高技术中心指出最有前景的新型技术应用，

作为滨海新区的整个经济增长战略规划的关键部分进行实施； 
• 指出实施这些技术应用所需的能力，以及可能促进或阻碍实施过程的关

键性动力和阻力； 
• 为每项技术应用制定战略和行动计划；2 
• 为这些技术应用如何融入滨海新区经济发展的总体战略规划提供指导。 

对于滨海新区最富前景的技术应用概述及其选择理由 

根据我们的分析，对于力图完成国务院委任的滨海新区来说，七种创新性

的技术应用特别具有前景： 
 

• 廉价太阳能：足够低廉的太阳能系统，能够广泛应用于发展中或欠发达

国家以及弱势群体3； 
• 先进的移动通信和无线射频识别（RFID）：感应、处理、储存及交流信息

的多功能平台；无线射频识别包括了信息储存及短程无线传输技术； 
• 快速生物检测：迅速检测特定生物物质的存在与否的测试，并能同时进

行多项测试； 
• 用于水净化的薄膜、过滤器与催化剂：淡化、消毒、净化并高度可靠地

                                                        
2 概要部分将对各技术应用的战略进行描述。具体的行动计划详见报告第 II 部分中针对各类应用的章节。 
3 此处及以下定义都基于 GTR 2020。 



导言 3 

 

确保水质的新型材料； 
• 分子级药物的设计、开发与给药：在纳米层次设计、开发与给药的能力，

在不损害健康的组织与细胞的同时抗击特定的肿瘤或病原体，并改进诊

断方法； 
• 电动与混合动力汽车：具有结合内燃与其他动力源的动力系统的可供于

大众市场的汽车； 
• 绿色制造：能够最小化浪费和环境污染以及优化资源的使用和再利用的

制造过程的开发及应用。 
 

为了做出以上选择，我们首先从 GTR 2020 指出的中国在 2020 年以前能够

获得的 12 项技术应用开始考虑。接下来，我们结合了对滨海新区及整个中国的

现实情况、环境和问题的严格研究，该研究参考了中文和英文文本的多种资料： 
 

• 描述滨海新区和开发区的使命、历程和现状的中英文材料； 
• 关于中国的社会、环境和经济需求以及中国政府为满足需求已采取的措

施的中英文文献； 
• 在滨海新区、经济技术开发区、天津港、整个天津市以及北京市开展的

现场访谈； 
• 对在滨海新区和开发区之外能提供支持的科技机构的走访，包括清华大

学和中国科学院； 
• 在开发区举行为期两天的研讨会，参与对象为开发区的科研机构、企业

和管理部门的关键人物。 
 

在此分析的基础上，我们将中国最优先考虑的十二项技术应用进一步收缩

到七项。它们有的直接来自 GTR 2020 报告，有的是对十二项应用中若干项的

混合。 

滨海新区未来科学技术发展的基础 

我们选择技术应用，以至提出战略和行动计划建议，都将四个主要因素考

虑在内： 
 

• 国务院对滨海新区和开发区要求的使命； 
• 中国迫切的国家需求； 
• 技术创新在中国普遍面临的动力和障碍，以及在滨海新区特有的动力和

障碍； 
• 滨海新区和开发区目前可以获得的在本地或更广范围内进行研发、生产

和科技产业化的实力。 
 
滨海新区和开发区作为经济和环境发展特别试验区的使命 

在相对较短的时间里，滨海新区和开发区成功地建立了一个强大的制造业

基地。作为对滨海新区“三管齐下”的要求之一，国务院现在要求新区和开发

区进一步建设此基地，以建立现代化、高技术的生产能力，其中强调对创造附
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加值和高薪就业机会的产品生产的研究开发。这类生产以知识为基础，因此，

科学技术将是这个转型过程中至关重要的部分。科技产业化的能力也非常关键，

这样新区和开发区通过研发设计出的产品具有高度可销售性，并能使用创新性

的制造工艺进行生产。 
国务院还要求滨海新区成为国际运输和物流中心，这部分要求与研发和生

产的目标是紧密结合的。为了实现这一目标，滨海新区需要使目前研发活动中

出现的尖端的供应链和物流技术具备可操作性。 
一个相伴随的要求，即滨海新区进行金融部门改革的试验，促进确定了科

技开发的首选商业领域。2007 年 12 月，滨海新区与国家开发银行签订了一项

协议，共同资助 20 亿人民币（折合 2.93 亿美元4）的风险投资基金，以推动新

区内的高新技术创业。基金指定了优先投资的领域：电子、生物工程、新材料、

新能源、环境保护，以及自动化生产。 
由于认识到三十年的迅速经济增长给中国带来了沉重的环境代价，国务院

要求滨海新区在经济发展同时实施创新性的环境保护计划。经济发展必须继续，

但也必须具有可持续性。滨海新区已经切实采取相应环境保护要求的第一步措

施，包括循环经济计划和中国-新加坡天津生态城（Sino-Singapore Tianjin 
Eco-City）计划。5前一个计划是指对资源进行可持续循环地使用和再生产，以

使工业废弃物和污染减到最低。计划容纳 35 万人口的生态城将采用先进的绿色

技术建造和运行，而新加坡将在可再生能源、绿色制造、低污染公共交通及水

和废弃物再循环方面提供经验指导。这些努力仅仅是滨海新区推动建设可持续

发展和环境友好型制造方法的示范样本的开端。滨海新区提供的成功模式将最

终推广到全中国。 
 
中国迫切的国家需求 

就在中国经济保持增长，新兴的中产阶层随之享受到更高的生活水准的同

时，国家也面临着严峻的挑战： 
 

• 减少农村贫困：中国迅猛的经济增长显著地减低了繁忙的城市商业区的

贫穷状况，但广大农村仍然保持着贫困。中国需要的技术应用要有助于

为农村居民创造机遇、提高生活水平，减轻他们迁移至城市中心寻找工

作的压力。 
• 准备应对迅速老龄化的庞大人群：尽管抑制住了人口增长，但中国仍有

超过 10 亿的居民，其中许多是老年人。与此同时，中国正在向新的社会

福利体制过渡，该体制要求处于就业年龄段的人群承担起大多数以前由

政府提供的服务的成本。因此，有助于提供高薪就业机会的技术应用是

最重要的，例如医疗上的创新有助于应对老年居民特有的健康需求。 
• 满足人口的健康与卫生需求：中国拥有的如此庞大的人口对医疗保健的

需求量也是惊人的。尽管部分传染性疾病仍是待解决的问题，目前最主

要的关注点还是非传染性疾病。医疗保健上的负担在农村地区不成比例

地偏高。中国需要的技术应用要能够改善私人和公共的医疗体系，并且

成本有效地提高水和环境卫生的质量，尤其是对于农村地区。 

                                                        
4 2008 年 11 月 5 日，人民币对美元汇率为 0.146445 美元/人民币元。 
5 “循环经济”（Circular Economy）对能源、水和原材料进行可持续循环使用，以最小化浪费和污染。 
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• 满足日益增长的能源需求：中国是世界上最大的能源消耗国之一，而且

能源需求呈稳步上升的曲线。随着正在扩大的中产阶层群体中越来越多

人购买汽车，对机动车所需的石油和天然气有特别高的需求。中国需要

的技术应用要能够开辟替代能源，降低石油需求，提高能源效率，同时

减少工业的能源需求。 
• 扭转水资源的缺乏：总体而言，清洁水在中国是稀缺资源。对降雨量极

少、地下水源缩减的中国北方来说，短缺的状况尤为严重。然而，居民

用水和工业用水需求丝毫没有减少的迹象，因而水供应难以跟上。能够

从多种来源获取清洁水的技术应用至关重要。 
• 减少污染：中国的经济腾飞也使其面临严重的污染状况。酸雨、大气污

染、城市过分扩张、耕地减少、赤潮现象都属于最严重的问题。中国需

要的技术应用要通过减少汽车和工业排放中的有毒物质、资源循环利用

和提高能效，促进经济发展与环境保护的平衡。 
• 维持经济高速增长：中国必须继续建设和发展自身经济，以解决国内问

题、创造就业机会、提高国民生活质量。国家现在正处在一个重要关口，

知识驱动的经济增长对于未来具有关键的意义。其中，增长的核心将是

这样的技术应用，它们有助于中国减少对国外技术依赖性，跻身世界前

沿科技国家，以及改变由一系列倍受关注的事件导致的民族品牌缺乏质

量保障的形象。 
 
全国范围和滨海新区内技术创新的动力和障碍 

任何技术应用获得大范围、可持续的实施都取决于促进实施的动力和妨碍

实施的阻力之间的平衡。某个单一因素可能成为动力或者障碍。例如成本和融

资：如果能获得足够的风险投资，则资金会成为动力，而缺乏资助则使其成为

障碍。 
在我们看来，以下因素对中国成功实现尖端研发和技术创新的能力具有最

大的影响： 
 

• 国家需求 
• 国家的研发政策 
• 其他能够创造对某些技术应用的需求（或酌情降低需求）的国家政策 
• 知识产权（IPR）保护 
• 金融和银行法律法规 
• 地方政策、法律和规范，能够直接影响个人和机构进行尖端研发和创新

性技术的产业化的能力 
• 人力资本 
• 研发和创新文化 

 
这八个因素对于滨海新区开发和实施选定的技术应用的能力也同样具有最

大的影响。对中国大部分地区来说，其中一些因素明显属于动力或障碍两者之

一。但个别时候，不同的当地情况使这些因素在某个组织或地区（或对于某特

定的技术应用）相较于其他地区成为更强或更弱的动力或障碍。 
其中，若干因素对于滨海新区而言是明白无误的障碍，且适用于全部七种

技术应用。例如，在滨海新区以至全国范围内，知识产权保护问题对于本土创
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新以及外国的资本人才参与新研发和技术创业来说，都始终是一种障碍。同样，

金融和银行法律法规的缺失阻碍了风险资本的投入，对于滨海新区以至全国也

是一种障碍。但对于某些技术应用来说，滨海新区在一些特定技术上拥有风险

投资来源，这从一定程度上弱化了该障碍。缺少研发和创新文化是滨海新区以

至整个中国面临的第三项障碍，它抑制了新的技术创业中的冒险行为，而这对

于从事突破性研发并进行商业化是至关重要的。 
人力资本对于滨海新区而言是七种技术应用共有的动力。这来自于滨海新

区现有制造基地的实力、相应的劳动力，以及天津市分布密集的研究机构。然

而，中国的年轻人倾向于避开技术和职业培训，而国内对科学和工程人才的竞

争非常激烈。两方面因素都削弱了这一动力。 
 
滨海新区和开发区目前拥有的能力 

为了完成国务院的要求，滨海新区和开发区需要获得三方面的能力：（1）
研究开发；（2）生产制造；（3）科技产业化。来自本地的能力——滨海新区、

开发区和整个天津市内——与来自国内其他地方或国外的能力都将在其中发挥

作用。 
在研发能力方面，滨海新区和开发区拥有数量不断增长的提供尖端研究设

备的机构，以及一支由训练有素的科学家和工程师组成的专业队伍。但园区也

面临着国内外对这一层次人才的激烈竞争。 
在生产能力方面，开发区近 25 年的建设为滨海新区和开发区奠定了坚实的

工业基础。这一基础的实力体现在一批财富 500 强企业的投资、工业产值增长

的业绩记录，以及上升的国内收入总值（GDP）等方面。滨海新区还在不断完

善建设对于生产能力所必需的基础设施——电力、货运设施和废弃物处理工艺。

但生产所需的熟练工人和技师的潜在短缺，以及劳动市场上对这类人的更激烈

竞争，都是真正的挑战。 
在科技产业化方面，滨海新区和开发区运行着一个研究园区和技术孵化器

的良好网络，其目标在于支持新兴的高技术企业。充足的财政激励有利于促进

企业发展和吸引人才。但是，由于中国更好地保护知识产权以及改革金融和银

行法规政策的需要，这些企业面临相当大的挑战。同时，研发机构和商业性工

业界之间也缺少有力的联系来促进高科技产品向市场转化。 
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第2章 对七种最具前景的技术应用的进一步分析 

这七种对滨海新区呈现出最大的潜在效益的技术应用，建立在技术和工业

界兴起的两个影响巨大的全球性趋势的基础上。首先是微米和纳米级技术。GTR 
2020 报告中提出的大多数技术应用都包含微米和纳米级的技术进展以及生物、

纳米、信息和材料技术的整合。类似地，给滨海新区建议的技术应用中的六种

应用包含了这一领域的技术。第二个趋势在于，当今的产业界和消费者都明显

地向绿色制造过程和技术的方向发展。为滨海新区选择的技术应用中的四种应

用都着力于比以往更加有效地利用能源、水和其他资源。 

廉价太阳能 

廉价太阳能在世界市场上具有很强的潜在需求。受政府激励政策和可再生

能源补贴的推动——特别是在德国和日本——太阳能发电产业在过去的五年内

达到了 44％的平均增长率。2007 年，产业增幅为 55％，达 130 亿美元。为保

持增长，相关企业正在竞相降低太阳能系统的价格，提高其效率。 
中国需要推进能源发展，但同时也须发展可再生能源，改善空气质量，以

及减少污染。发展廉价太阳能技术与这些需求是一致的，因为它能替代目前主

要由燃煤电厂提供的能源。 
太阳能发电技术可分为三代。主要基于多晶硅的第一代技术占现有全球销

售额的 90%多。正在发展中的第二代和第三代系统基于薄膜材料及新型纳米级

技术，能提供更低的成本和更高的效率，具有促进产业转型的潜力。全球市场

需求的增长取决于这两代技术。 
 

现有实力 

天津地区为滨海新区实施廉价太阳能应用提供了切实的能力。南开大学的

研究小组与北京市太阳能研究所合作，从事薄膜材料的研发，即是一个著名的

例子。另一例是位于天津经济技术开发区的国家纳米技术与工程研究院

（CNANE）。该研究院具有研发第三代太阳能材料所需的纳米级的技术和安装

能力。 
 

动力与障碍 

中国须在减少环境污染、改善空气质量的前提下保证能源发展的需求是给

这项技术应用的动力。包括支持太阳能示范项目的研发政策以及其他国家政策

也具有推动作用。 
地方政策和法律——特别是建筑规范与建筑电气设施的监管制度——往往

是阻碍实施太阳能发电系统的因素。这是因为，房屋验收者与地方电力公司可

能要求的系统平衡设备（如电池和变频器）以及其他的安全和计量设备造成相

当大的花销。如果重新审视建筑标准与电气设施连接的规范，保证针对太阳能



8 全球技术革命–中国，执行摘要 

 

发电的系统平衡设备要求在提供安全保障的同时没有增加成本，那么滨海新区

有机会缓解这些问题，甚至有可能将其转化为动力。 
金融和银行法律法规确实也是一项障碍。但对于廉价太阳能而言，其程度

相较其他技术应用有所减轻，因为天津经济技术开发区的纳米科技风险基金以

及清华大学的绿色风险投资基金“青云创投”都是滨海新区发展这项技术应用

的潜在投资基金来源。 
 

战略建议 

中国的第一代太阳能发电产业已经发展得很成熟。因此，我们认为滨海新

区和开发区的最大机遇不在于进入第一代太阳能市场，而是成为第二和第三代

系统的研发和制造中心。首先着眼于全球出口市场，伴随更长期的发展而进入

中国国内市场。 

先进的移动通信和无线射频识别（RFID） 

移动通信设备逐渐已不局限于语音数据的交换，而能作为感应、处理、存

储和传送多种新式数据的平台。与此同时，无线射频识别（RFID）设备已经愈

发的廉价与精密。这类设备已经在供应链与多种商务交易的领域得到广泛应用，

目前正准备整合入移动通信设备。 
全球范围内，城市和农村市场对于多功能无线通信的需求正迅速增长。亚

太地区和中国尤其如此。另外，滨海新区有义务成为以天津港为枢纽的国际运

输和物流中心，因此迫切需要发展先进的移动通信和 RFID 技术，从而优化货

运物流，降低港口运营成本，并加强运输安全性。 
先进的移动通信设备和 RFID 系统均由多种独立的组件技术构成——如显

示器、存储器、电池和电量存储、传感器和天线。每种技术都形成了自身的产

业，并将决定无线计算平台的未来发展方向。随着对这种技术应用的全球需求

增长，这些组件技术的市场也会相应扩大。 
 

现有实力 

2006 年，天津经济技术开发区生产了超过 1.05 亿移动电话耳机——约为全

球移动电话销售量的 10%。开发区的综合性生产基地包括韩国三星公司最大的

移动电话工厂。滨海新区在组件技术上也具备实力。天津大学（TU）的两个研

究团队正在进行前沿的显示器技术的研发工作。此外，开发区内的一家企业还

生产世界上最小的储氢罐（只有 AA 电池的大小），能为手机充电器和燃料电池

提供氢储备。 
 

动力与障碍 

中国对刺激经济发展和提高生产力的需求是对这项技术应用的推动力。先

进的移动通信有助于供给国家日益增长的移动电话市场，从而促进消费。RFID
在供应链和物流上的应用具有大幅度改进生产与运输的潜力。中国支持集成电

路、软件与网络发展的研发政策是另一种动力。 
其他国家政策——尤其是中国至今对于移动通信国际标准的抵制——可能
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成为阻碍。 
 

战略建议 

滨海新区应旨在成为移动通信设备和 RFID 系统的研发和制造中心。首先

着眼于国内市场，然后扩展到全球市场。同时，应在显示器和电源两种组件技

术上建设最先进的研发项目。然而，滨海新区不应试图在集成电路领域设定研

发趋势。 

快速生物检测 

针对检测个人健康和公共卫生以及进行环境监测的更优良技术的全球市场

正在迅速壮大。中国尤其需要最先进的应对公共卫生和环境挑战的技术。检测

分析基因和蛋白质的新型芯片使迅速测试疾病和病原体成为可能。生物检测技

术的针对性和精密性已经发展到一定高度，即某些芯片实验室（Lab-on-a-Chip）
利用微型设备，可以作为小规模的实验室发挥功用。这些类型的生物检测技术

能够识别或消除公共卫生面临的威胁，大幅度地提高患者治疗效果，并准确识

别环境或食品供应中的病原体。 
 

现有实力 

天津经济技术开发区是中国五个国内生物芯片研发基地之一，天津生物芯

片技术有限公司的所在地。该公司自行生产生物芯片，并生产化学试剂和其他

用于生物检测的一次性器材。此外，公司还提供用来检测大肠杆菌、志贺氏杆

菌和沙门氏菌的诊断性生物检测设备。公司与本领域的全球领先企业美国昂飞

公司（Affymetrix）是合作伙伴。 
 

动力与障碍 

这种技术应用有若干推动力。其一为中国对改进公共卫生、减少环境不良

影响的需求，特别还有对提高水供应质量的需求。其二为国家研发政策，卫生、

医学和生物技术被视为重点支持领域。其他国内政策（尤其是针对更有效地进

行食品和药物监管的政策）是第三种动力。 
 

战略建议 

滨海新区的长期战略应是在全球市场上成为最先进的快速生物检测技术的

领跑者。但开始的重点应在于利用技术许可和合作协议来吸引领先企业进入滨

海新区和开发区。在此期间，滨海新区应当建设生物检测器材和设备的转售者

的能力。最后，滨海新区的企业应开始自行生产这些产品。中国国内市场应是

初步的目标，其后为全球市场。 

用于水净化的薄膜、过滤器与催化剂 
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保障在可承受成本内获取洁净水是一个全球性的挑战。对于是全世界水和

污水处理技术的前五大增长市场之一的中国来说，这个挑战尤为严峻。而在可

利用水资源极度稀缺的环渤海地区和滨海新区，问题更为严重。 
水净化技术是一个重要的新兴科技领域，现有四个方面的应用： 

 
• 脱盐：从海水中去除盐分 
• 消毒：去除微生物 
• 净化：去除有毒物质 
• 质保：检测潜在的有害物质 

 
新的纳米材料能够改进目前的滤膜系统，并大大增加成本效益。例如纳米

合成和仿生薄膜1，纤维介质的过滤器，纳米渗透过滤器，纳米级催化剂，以及

DNA-纳米颗粒合成物等。主要的挑战在于新材料如何从实验室走向规模化的商

业应用。 
 

现有实力 

天津经济技术开发区是天津膜天（Motian）膜工程科技有限公司的所在地。

Motian 公司为工业、私人、水利设施和医疗领域生产水过滤膜（包括反渗透脱

盐）已有 20 年的历史。国家纳米技术与工程研究所（CNANE）具有开展纳米

过滤器与催化剂研究的能力。天津大学化学工程技术学院拥有一个很强的脱盐

研发项目，包括一个淡化水的示范项目，并在设计、制造和测试纳米过滤器。

作为开发区内从事纳米技术转让与产业化的机构，纳米科技工业基地公司

（NIBC）和纳米科技风险投资公司（NVCC）将纳米级水净化过滤器作为产业

化的核心目标。 
 

动力与障碍 

中国对改善公共卫生与个人健康、满足清洁水供应的需要是这项技术应用

的推动力之一。国家拨款资助净化水技术的研发政策，以及其他旨在为国民提

供清洁水的政策则是另外两个动力。 
政府的补贴使水价低于脱盐和净化带来的成本。这些补贴作为其他国家政

策的一部分，使国家政策在具有推动作用的同时也有阻碍性。 
 

战略建议 

我们为滨海新区设立两项长期目标：（1）成为纳米薄膜、过滤器与催化剂

技术的研发中心；（2）成为生产最先进的水净化膜的领跑者。对于滨海新区来

说，至关重要的一点是要加强研究实验室与企业的紧密联系，以促进技术的商

业应用。 

分子级药物的设计、开发与给药 

                                                        
1 模拟自然界机理的薄膜。 
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中国和全世界都在增加对更新、更有效、更低剂量和副作用更小的药物疗

法的需求。分子级药物疗法和诊断法基于纳米技术和生物技术的交叉领域的最

新进展。这一年轻而富有前景的纳米医学领域能够满足上述市场需求。其中，

四类创新性应用受到特别关注： 
 

• 给药及成像的靶向性载体 
• 药物可控释放的平台和材料 
• 药物投放的新方法 
• 增加药物可溶性的手段 

 
现有实力 

在研发能力方面，天津经济技术开发区的纳米科技中心，中国纳米技术与

工程研究院（CNANE）正在开展一项药物研发。天津大学和南开大学拥有世界

一流的研究团队，他们正合作开发一种振奋人心的新型给药平台：碳纳米角。

天津溥瀛生物技术有限公司也位于开发区，该公司正在开发生物技术和处在临

床前试验阶段的基因疗法。天津市具有一个强大的制药工业基地，其中包括若

干个世界顶尖的制药企业。生物医药与用于给药的纳米生物材料被称为滨海新

区技术转移和产业化的重点领域。 
 

动力与障碍 

这项技术应用的推动力之一是中国对改善公共卫生与个人健康的需求。国

家的研发政策也是一个推动力。政策支持的重点包括：疾病疫苗和转基因药物

的商业生产示范项目，完善现代中医药，以及提高新药发明和生产的能力。 
其他国家政策则有阻碍作用——特别是一些监管制度，提高了研发的成本，

阻碍了新药的临床试验与营销。2 
 

战略建议 

滨海新区应旨在成为生物纳米技术制药的研发和制造中心。首先着眼于吸

引外商投资，随后积极地建设本地研发能力。最后，引导研发活动走向新型疗

法和技术的商业化。 

电动与混合动力汽车 

根据当前全球市场的趋势，同时考虑到油价和全球变暖问题，使用电力和

混合动力技术的车辆的市场份额将会增加。与此同时，中国面临严重的城市污

染问题。减少尾气污染和降低石油需求属于国家优先考虑的问题。 
混合动力汽车已经成为一个领先的全球性汽车市场。插入式混合电动车的

出现使电池可以脱离汽车本身独立充电，进而电动车与混合动力车之间不再有

明显差别。考虑到这一点，我们提出了这个结合型的技术应用，包括四种汽车

                                                        
2 尽管存在这些问题，Nature Biotechnology（自然生物技术）的最近一篇文章仍将中国的生物技术制药评

价为“正开始起飞”（Frew, et al., 2008）。这篇报告的详细数据来自与 22 家中国本土健康生物技术企业的

访谈，包括天津溥瀛生物技术公司。报告撰写者指出，这仅占“本行业数千家企业”的很小一部分。 
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类型： 
 

• 纯电动汽车 
• 传统混合动力车，利用内燃引擎进行充电 
• 插入式混合动力车 
• 串联混合动力车，利用车载能量源进行充电 

 
这类汽车需要的许多组件同样也具有增长的市场需求以及发展的巨大潜

力。其中包括电池、电力电子和电机、传动系统、内燃机和排放控制装置。以

电池为例，其技术的进步正在扩大电动和混合动力车的行驶距离，并改善其性

能。 
 

现有实力 

据我们所知，混合动力车尚未在滨海新区进行生产。但滨海新区确实具备

了进行电动汽车研发和制造的综合实力。天津经济技术开发区内的天津清源电

动车辆有限公司生产电动轿车、公交车和卡车，并向全球销售。 
滨海新区也具备生产电动汽车零件的能力。清源公司正在与美国阿贡国家

试验室（Argonne National Laboratory）在传动系统技术及其他零件领域进行合

作研究。EV Battery 公司作为清源公司的利益相关者之一，正在开展电池研究。

开发区的纳米科技中心，国家纳米技术与工程研究院（CNANE）在电动车的纳

米级电容器方面有积极的研究项目。而在科技产业化方面，中国汽车技术研究

中心（CATARC）从事标准和认证测试，其对于发展电动与混合动力汽车市场

具有重要意义。CATARC 的总部位于天津市。 
 

动力与障碍 

中国对提高能效与减少环境污染的需求是这项技术应用的一个推动力。促

进节油车辆的制造和购买的国家政策是另一个推动力。 
但其他一些国家法律和政策具有阻碍作用。例如汽车部件的进口关税，国

外公司把持的混合动力车的零件专利，国家控制的低油价，大城市对电动车辆

的限制等。 
 

战略建议 

考虑到电动车和混合动力车的巨大市场潜力，我们建议，滨海新区在这类

汽车的子系统和零件技术方面发展和扩大合作研发。与此同时，应当发展混合

动力汽车的生产能力以及电动和混合动力车的零件生产能力。目标应首先对准

全球市场，然后指向国内市场。 

绿色制造 

世界范围内的跨国公司与消费者都越发认同绿色制造。例如许多发达国家

的政府已经为工业界设置了国家绿色化学奖励。中国也不例外：绿色制造工厂

开始在国内出现，清洁技术的风险投资也开始注入。国家指令，例如国务院对
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滨海新区建立循环经济的要求，则是这股趋势的另一个标志。 
绿色制造的方法包括四个方面： 

 
• 绿色化学：对环境友好的化学流程和产品； 
• 绿色工程：将污染以及对健康和环境的风险最小化的可行性流程和产品； 
• 本质安全的流程设计：降低有害材料的含量，减少使用有害材料，以及

替代性的反应路径或工艺条件； 
• 生产质量管理规范/优良制造（GMPs）：制造符合标准规范的高质量可再

生产品的方法、设施和控制流程。 
 
现有实力 

滨海新区的一些公司（比如奥的斯，摩托罗拉）已经在绿色化学方面设立

项目并将绿色制造投入应用。部分获得美国环保署（EPA）颁发的总统绿色化

学挑战奖的企业也在开发区建立了分厂，如 PPG 工业集团和诺维信公司。美国

奥的斯电梯公司在开发区建造了世界上第一座绿色电梯生产厂。 
 

动力与障碍 

中国需要提高能源效率，并减少污染和其他对环境的不良影响，这对于发

展绿色制造是一个推动力。另一个动力是着眼于节约资源和减少污染的国家政

策。其中，部分政策明确地支持绿色制造。 
成本问题，尤其是已有工厂“变绿”的更新与替换成本可能成为障碍。但

在许多情况下，绿色制造能够提供竞争优势，从而减弱其阻碍作用。 
 

战略建议 

天津经济技术开发区应当成为中国的绿色制造中心。首先应着力于将绿色

化学和工程的领先企业引进滨海新区。随着时间推移，滨海新区自身应展开新

的绿色制造工艺的研发，并最终在新区和开发区内进行实施。在制定绿色制造

计划时，滨海新区应强调新工厂的建设，并重点关注节省成本的工艺流程。 
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第3章  

建设滨海新区的未来：将七个行动计划整合为一项总体的战略规划 

我们认为，在滨海新区向最先进的科学和工程中心转变的战略规划中，七

种技术应用应该构成一个枢轴性部分。所有这些技术应用和有前景的全球趋势

都保持一致，很好地切合了滨海新区、开发区和天津市当前的实力并建立在已

有支柱性产业的基础上，而且支持中国政府优先考虑的议题。 
总体战略规划的一部分应当用来解决目前阻碍全部七种技术应用的普遍性

挑战。其中之一是保护知识产权。规划应该包括帮助滨海新区和开发区加强这

一领域的现行法律的措施。第二点是让在技术开发不同阶段工作的人们进行合

作。我们建议滨海新区和开发区在规划中纳入这部分内容，即为研究机构和工

业界之间的合作提供充足的机会。最后非常重要的一点是，滨海新区需构建研

发和创新的文化。规划应包括促进滨海新区和开发区资助的创业活动的灵活性

和冒险精神。 
除此之外，滨海新区可以利用三管齐下的框架，将针对每种技术应用的行

动计划整合到一个总体的战略规划中： 
 

• 在相关领域发展最先进的研发能力 
• 更新并拓展已有的生产基地 
• 构建科学技术产业化的能力 

 
这三个方面需要同步进行。每个部分都需要利用和扩展已有的本地能力，

并引入新的能力。在开始新的研发项目、拥有最先进能力的新公司的加入将整

体实力提升到世界一流水平的同时，新的进步应该源于并扩展已有的能力基础。

另外，三个方面还应互相支持。 

在相关领域发展最先进的研发能力 

战略规划应该为每种技术应用设置三方面的议程：（1）最优化的利用本地

的研发能力；（2）扩展现有研发项目的范围；（3）开展全新的研发项目。这三

个方面的努力需要相继展开。现有的本地研发包括位于开发区的纳米技术中心

（CNANE）、天津大学和南开大学的项目。滨海新区可以提供资源，从而在支

持七种技术应用的领域扩充这些项目——例如生物纳米技术、纳米过滤和微流

体技术。在扩展现有研发项目的范围方面，国家纳米技术与工程研究院清源电

动车公司与美国阿贡国家实验室（Argonne National Laboratory）的合作是一个

好的典型。这在公共-私人部门合作与跨文化合作上都是出色的范例。 
开展全新的研发项目的第一步是巩固与有关企业的联系，这些全球性企业

在开发第二、第三代太阳能集热器，纳米级过滤设备和薄膜，以及纳米制药等

方面处于领先位置。这些企业可以与滨海新区、开发区或整个天津市内的合适



16 全球技术革命–中国，执行摘要 

 

的研究研究机构合作。建设新项目还包括吸引已经拥有尖端的研发能力的企业

进驻滨海新区。 

更新并拓展已有的生产基础 

滨海新区的战略规划应当包含有关措施，以确保目前在新区和开发区运营

的企业利用设计和技术上的最新进展。例如，滨海新区可以给采用绿色制造工

艺的企业提供一套补贴和奖励。还可以建设相关设施，从而为企业采用绿色制

造提供便利。同时，滨海新区应该在规划中做出相应的规定，将采用先进生产

流程所需进行的工人培训制度化。 
此外，引进新的拥有最先进生产能力的企业也是至关重要的一个方面。针

对生产第二和第三代太阳能集热器、先进移动通信设备的系统组件或芯片实验

室生物检测设备的全球企业，滨海新区可以与之进行接触，并提供一套激励制

度，鼓励他们到新区和开发区建厂。 

构建科学技术产业化的能力 

战略规划应该包含有关计划，以确保滨海新区和开发区的制造工厂和流程

达到国际标准。例如，可以对进行 ISO 14001（全球认可的环境管理标准）等认

证做强制要求。 
规划还应设置相关步骤，将滨海新区定位于为国际市场服务。新区应利用

天津本地市场作为将销往国内其它地方以至全世界的产品的试验场地，制定一

套标准做法。其中应当包含有关规定，以保证通过试验的产品符合全球目标市

场接受的通行规则和标准。例如，电动和混合动力汽车在排放量和里程性能上

需要达到最为严格的美国和欧盟（EU）标准。滨海新区开发的食物和水的生物

检测技术将需要满足美国和欧盟关于病原体检测展示水平的标准。 
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