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Executive Summary

AIRNow-International (AIRNow-I) is an initiative teby the US Environmental Protection
Agency (EPA) to redesign the US air quality monitgrand public reporting system to be
scalable, interoperable, portable, and affordabwknty country. Its guiding vision is a readily
usable world wide platform for sharing air qualiitjormation to improve public health.

This case study assesses the internationalizatidiRINow through the lens of a collaborative
project between EPA and the Shanghai Environmémdalitoring Center (SEMC) in China. We
trace the history of air quality policy and manageinn both countries and then explore the
structure and dynamics of their joint effort to IdUAIRNow-I Shanghai. Our goal is to
understand the influences of the separate Chinmeséimerican contexts on the participants and
their interactions, and to identify the ways in ahhthey bridged many types of contextual
distances to produce results.

After four years of technical exchanges followed\wy years of system development,

AIRNow-1 Shanghai made its official debut on May, 2010. EPA had spent approximately
$1.5 million and China about RMB 900 thousand andhiect costs. Both sides had invested
nearly six years in learning and relationship boddas well as joint system development.
Several months earlier the core system develope@liRNow-I Shanghai had replaced the old
domestic AIRNow software in the United States. Tulkecase presents a comprehensive look at
the process of engagement from the perspectivparttipants in both countries. In this
summary, we highlight the accomplishments, chakksngnd lessons learned that can help
inform other transnational efforts to share andchexge knowledge and information.

Accomplishments

For China and Shanghai

A new air quality information monitoring, managemend reporting system with AIRNow-I
at its core.

Successful experimentation with a totally new in&ional cooperation model.

Successful public use of the system during Worldde2010 in Shanghai.

Cultivation of a well trained cross-functional teatSEMC.

Staff development and scientific training for Cliaescientists and technicians.
Enhancement of Shanghai’s reputation for leadensitign China.

A foundation for regional air quality data sharsgd collaboration in the Yangtze Delta

For the US, EPA, and STI

A new domestic AIRNow system with greater capafotygrowth and innovation.
Completion of the AIRNow-I platform for global use.

Enhancement of EPA’s international leadership pwsin air quality monitoring and
improvement.

Deep on-the-ground experience working on a famibaic in an unfamiliar culture.
Understanding of substantive air quality issuesd @rallenges in another part of the world.



Joint accomplishments

Tangible outcomes associated with the 10-yeartbrdaagreement between China and the
United States to cooperate on clean air and energy.

Trusted working relationships for future coopenatio

A technical basis for subsequent regional air gquatrategies in China and other countries.
A variety of re-usable tools and techniques for samication and collaboration.

Challenges and lessons learned

The AIRNow-1 Shanghai project faced considerablalehnges due to differences between the
countries and organizations. Some of these diff@e reflect the divergent social, economic,
and political contexts in the United States andh@hothers reflect differences in goals,
organizational factors, typical approaches to wtekhnical capabilities and the resources
available for the effort. First, the United Staséesl China had different reasons for participating
and sought different, but not necessarily inconigh@tigoals. In addition, political and
organizational cultures combined to create quitieint contexts for the work in the two
countries. Language presented another challengeh Mork was done remotely over the phone,
few of the Chinese were initially comfortable wg&poken English, and only one member of the
American team was familiar with Mandarin. Neithigfesstarted with enough money to support
the work they wanted to do and neither country jgled funding from regular operating
budgets. Physical distance also imposed challeingescrossing over 12 time zones to the
expenses of travel for the face-to-face work thas wecessary to build trust and to design,
develop, build, test, and implement the system.

Given the accomplishments as well as the challepgesented in this case, we offer these
lessons for future engagements in transnationalladge sharing.

Consider the broad historical and political context Efforts like AIRNow-I are not general
exercises in international engagement. They ageifpinvestments in a particular policy
domain where the countries involved can be in bffié stages of development and pursuing
different policy goals. Developing a shared underding of similarities and differences in
context and history should be among the first steplsese initiatives.

Find the mutual benefit in separate national intenions. The nations participating in a
transnational knowledge network are likely to haseewnhat different intentions and goals.
Success of the network depends on finding an adegwarlap among these different goals such
that progress is made toward separate objectiviéte also achieving an acceptable level of
mutual benefit.

Give critical attention to the early phase of engagment.The cultural, political,
organizational, technological and other differenae®ng participants present many
opportunities for misunderstanding and wrong assiomp. The early period of engagement is
therefore critical for establishing shared underditag about fundamental goals, roles,
expectations, capabilities, resources, limitati@ms] working assumptions.

Recognize the power of personal commitment and indidual leadership. The individuals
involved in complex transnational projects all ha@gponsibilities associated with their
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organizational positions, but the success of tleffeets is strongly linked to personal
commitment and leadership that goes beyond formsitipn. These individual contributions are
a necessary complement to organizational action.

Recruit participants who can work in multiple languages and culturesTransnational

projects require at least some participants whalspeultiple languages and are comfortable
working in more than one culture. Ideally, thesmuld be people who have lived and worked
for substantial periods in these different contextd appreciate how values, norms, and beliefs
underlie perceptions, relationships, and actions.

Employ multiple methods and channels of communicatin. Since the participants in a
transnational network are likely to be separateghtysical location as well as by time,
language, and culture, the chances for mis-commatiait and non-communication are high.
These risks can be mitigated by employing and doatthg multiple forms and channels of
communication at the technical, managerial, anccptévels.

Be open to different forms of knowledge sharing an@tnowledge building. Transnational
projects like AIRNow-I are not typical transfer pFots in which a donor builds a factory or
gives a complete system to recipient. Rather, #teyfong term engagements in which two or
more countries work together to create value infoh@ of knowledge, expertise, and shared
results. This kind of work requires patience andujjge openness to a mutual learning process.

Assemble complementary, adequate, and appropriateesourcesMany kinds of resources go
into transnational knowledge sharing projects,udioig expertise, data, funding, technology,
facilities, and relationships. In a successfubeffeach participating entity brings some
collection of resources to the table that are comsugate with both its own interests and its
commitment to the network goals. Different fundswyrces, rules, and cycles can make this
difficult, but not impossible, to achieve.

Leverage external opportunities.Tying the effort to a highly visible domestic ateérnational
event provides a strong incentive to innovate, picaew forms of international cooperation, and
find internal resources to support the work.

Plan the duration and intensity of the effort for the “distance” to be coveredTransnational
knowledge sharing appears to need a long gesta¢inod of relationship building before
explicit goals are set or projects are launchedceQunderway, the work of the network is
inevitably slowed by differences in location, laage, culture, and political and organizational
considerations. When these differences are |aéngejme period for achieving sustainable
results is likely to be measured in years rathen thheeks or months.

Build in a path to sustainability. To achieve long lasting mutual benefits, the gtarany
transnational knowledge sharing project needsdiudte a path to sustainability that makes
sense in the context of that particular effortogh strategy and resource estimate for
sustaining the effort should be part of the plan.



The findings and lessons of AIRNow-1 Shanghai shioat the AIRNow-I system can be
successfully implemented and customized outsidé&thited States and most likely can be
replicated in a wide variety of national settindgut despite consistency in the technology,
strong cultural influences will make the procesgmfagement different with each new partner.
The challenges and lessons learned in this fitstnational partnership provide a set of
guidelines for successfully carrying these effants other parts of the world.



Introduction

Air quality is a global concern. Human and envir@mtal health are threatened by emissions
from automobiles, power plants, manufacturing, @dtural practices, and a wide variety of
personal actions and decisions. Regulatory appesadte the Clean Air Act in the United
States and the European Commission Directive onidmir Quality Assessment and
Management aim to reduce or prevent air pollufidrey do so by setting and enforcing
stringent air quality standards that reflect maximallowable emission levels for pollutants like
particulates, ozone, and sulfur dioxide, which canse or exacerbate respiratory and cardiac
conditions in children and adults. These laws iregocal air quality monitoring and nationwide
reporting of pollution levels. They also mandatéigation programs when quality levels fall
below established standards. These laws haverhaddeniably positive effect on air quality,
although they can be enforced only within the bauies of the countries that have adopted
them. Unfortunately, the air we breathe does nejieet political or geographic boundaries —
problems that affect air quality in one part of giebe eventually affect quality elsewhere.

Regulation and enforcement are the typical govemat@pproaches to environmental
management, but since the 1990s developed couhtiesalso used a second approach—public
reporting, education, and outreach using air guatibnitoring data. The same kind of data that
measures and tracks air quality for the purposesgilation can also provide communities,
organizations, and individuals with knowledge thesty can use directly to achieve better health
and healthier environments. The US initiative iis #rea is called AIRNowa{rnow.goy). It
gathers and integrates hourly reports from a ndétwbmonitoring devices all over the United
States and Canada. That data is used to forecastdrate health risks and provide easy-to-
understand maps and graphic displays of air quatihditions based on the national Air Quality
Index. AIRNow also supplies data to government aggsnand researchers for analysis, and to
the media for public outreach and education. AIRNepresents not only vast amounts of
voluntarily reported scientific data, but a broadnenunity of stakeholders who share a
commitment to improving air quality through infortian sharing and dissemination across
government and with the American public.

AIRNow-International (AIRNow-I) is a recently estaied program to revamp the AIRNow
system to be scalable, interoperable, portable affioddable to any country. It represents a
major step toward a vision of a readily usable @aevide platform for sharing air quality
information to improve public health.

What follows is a case study of the first stepthminternationalization of AIRNow, embodied
in a collaborative project between the US EnvirontakProtection Agency (EPA) and the
Shanghai Environmental Monitoring Center (SEMCwvitthe Shanghai Environmental
Protection Bureau (SEPB) in China. We trace thieohisof air quality policy and management
in both countries and then explore the structutedymamics of their joint effort to build
AIRNow-I Shanghai. Our goal is to understand tHriences of the separate Chinese and US
contexts on the participants and their interactiansl to identify the ways in which the
participants bridged many types of contextual dists to produce results. We conclude with a
summary of challenges faced and lessons learnédahaelp inform other transnational
projects to share, exchange, and create knowlattyenéormation.
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Historical context

AIRNow-I Shanghai rests at the confluence of sepataeams of development in environmental
awareness, policy making, and management in theet&tates and China (Figure 1).

B USA
B China

1960 1970 1980 1990 2000 2010

Air quality policy
development

Public awareness of
environmental issues

|

Formal air quality
regulations

. . Localized
Real-time public “
air quality reporting Nationwide

I

Effort to globalize
air quality information

US-China air quality Informal
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Figure 1. Historical context of AIRNow-I Shanghai

Brief history of US Air quality monitoring and information policy

The US government and the US public have garneaHdiltentury of experience in recognizing
and confronting environmental issues. In 1963 )ahemark Clean Air Act established the
responsibility and authority of the federal goveamnto protect air quality as a matter of public
health. Widespread public awareness of environrhessiaes was well-established by the 1970s.
National Ambient Air Quality Standards (NAAQS) foommonly occurring pollutants were
adopted in 1970 and EPA itself was created in 19%tlthe same time, state governments were
assigned the responsibility to monitor and maintampliance with or “attainment” of the
standards. State-installed monitoring networkgecothe data and report it quarterly to EPA.
EPA uses that data to determine whether statesoanplying with the standards, and if not,
what enforcement actions are required. Stateddlido attain or maintain the standards are
required to develop and implement remediation plans

While the traditional regulatory approach descriabdve continues, a second strategy has
emerged that focuses on public outreach. Whiledatea and decentralized state reporting
provides data for regulatory enforcement and ass&sisof long-term trends, the data is neither



usable nor timely enough for other activities tt@aild contribute to the national goals of clean
air and public health — goals that require reaktuata and forecasts in easy-to-interpret formats
(White, et al., 2004). As a result, most citizemsained uniformed about air quality in their
cities and neighborhoods, even when it reachechpally hazardous levels.

In 1994, the State of Maryland Department of theiEmment began a short-lived but
instructive pilot program to map state ozone infation as a way of presenting the data in a
publicly understandable form. In 1996, EPA Redigmooled funds with Maryland through an
association called NESCAUM (New England State<Cloordinated Air Use Management)
which arranged to have voluntarily submitted howtpne data from 13 New England and Mid-
Atlantic states plus Washington, DC compiled imicaaimated map. EPA Region 1 posted the
resulting ozone maps and forecasts on the Web times a day. The effort was popular but
faced continuing organizational, financial, anchtemlogical challenges. A similar effort was
also underway in California in a cooperative areangnt among large cities and the Central
Valley region, supported by a local air quality andteorological consulting firm, Sonoma
Technology, Inc. (STI). During the same time périthe Clinton Administration launched a
grant program called Environmental Monitoring farbiic Access and Community Tracking
(EMPACT) to provide sustainable public access éalaccurate, and useful environmental
monitoring information in the largest US metropatitareas to help people make day-to-day
decisions about their health and the environme&t BPA, 2001). In 1998, the EPA Office of
Air Quality Planning brought these separate effartder EPA by providing states with grant
funds to upgrade their monitoring networks, cemtnad the data repository, and obtaining a
policy commitment that the hourly data would bedusely for public outreach, not for
determining whether states were in compliance WighClean Air Act standards (Stoddard and
Linder, 2004).

This national-level project to produce ozone andi@aate matter maps became known as
AIRNow. AIRNow operates out of a centralized Dtanagement Center, operated by STI
under contract to EPA, that receives real-time ezamd particle pollution data from 2,000
sensors deployed by more than 115 US and Canagentigs as well as air quality forecasts
from over 300 US cities. A Data Management SyseMS) handles data ingest, quality
checks, and file maintenance, while an InformaNManagement System (IMS) produces
information products such as maps and graphs foliqouse. A back-end system and password-
protected website called AIRNow-Tech allows theamigations that contribute data to have
direct access to the full national database faraeh, analysis, and planning. AIRNow
maintains an informational website (airnow.gov) véheear real-time ozone and particulate
matter maps and city air quality forecasts arequbéfigure 2). Current air quality is shown
with point and contour maps that are animated watbr-coded pollutant concentrations
according to the Air Quality Index (AQI). The imfoation is also made available to media
outlets such as CNN and USA Today (White, et &04.
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Figure 2. AIRNow public web site

AIRNow provides the public with air quality inforrtian that can be used to make daily lifestyle
decisions by helping people take precautionary oreago avoid or limit their exposure to
predicted unhealthy conditions. In addition, manynmunities have initiated air quality action
or awareness days, based on air quality foredastsplement voluntary programs to reduce
pollution and improve local air quality. WashingtdC, for example, offers free public bus
rides on code red air quality days to reduce threber of cars on the road. EPA works closely
with state and local agencies to also provide etitutal materials about the many voluntary
measures they can take to reduce air pollution (s¥al et al., 2002).

Over the past decade, international interest inMdf® prompted EPA to conceptualize an
international version of the program. AIRNow Intational (AIRNow-1) embodies EPA'’s effort
to lead and support a worldwide community of aialgy data sharing. AIRNow-1 is intended to
eventually support real-time air quality informativorldwide by developing and deploying
mainly open-source software that focuses on stagion, interoperability, portability, and
affordability.



Brief history of China air quality monitoring and information policy

The Chinese government’s development of air qualifycy and action is much more recent but
is similar to the early phases of the US experieheginning with the adoption of quality
standards and a variety of local reporting requaets. These policies and actions coincide with
China’s opening to global engagement and foreigestment and the rapid urbanization and
economic development that has taken place in thedeade.

Before 2000, public awareness of environmentalityuigsues in China was quite limited. Since
that time, awareness and demand for better airtyungls grown, at least in the economically
prosperous eastern provinces and major cities asi@hanghai and Beijing. While the forces
favoring rapid development are formidable, voicesde and outside government for a better
balance between economic growth and environmentlitg are gaining some strength. For
example, a recent head of the Ministry for Enviremtal Protection advocated for adopting a
“Green GDP” economic measure to take into accoatit the costs and contributions to the
environment that result from economic growth, saslinvestments in clean energy
technologies. In a more visible way, the 2008 BgiDlympics and the Shanghai World Expo
both provided strong impetus for local environméntanitoring and remediation as both cities
prepared to receive foreign visitors and to pre§€dmna to the wider world.

Environmental regulation by the central governniesgan in earnest in 2000 when the Law of
the People’s Republic of China on the Preventiah@antrol of Atmospheric Pollution was
adopted. In the same year, the State EnvironmBntaéction Administration (SEPA) of the
People’s Republic of China (now the Ministry of Enammental Protection, MEP) and China
Meteorological Administration jointly required 4ities to release air quality forecasts on the
nation’s most influential television network, Chi@antral Television (CCTV), starting in 2001.
Also in 2000, the Department of Science and Teauyteleased guidelines for environmental
monitoring devices to promote the development efedhvironmental monitoring industry.

In 2001, the State Council, China’s highest adnaisre authority, approvetihe National
Tenth Five-Year Plan for Environmental Protect{@®00-2005), which required the air quality
in over 50% of cities above prefecture level taiatthe second level on a three-level National
Air Quality Standard and established the city aialgy daily report and key city air quality
forecast system. Soon thereafter, in 2002, the Deatian Plan of Air Pollution Control Key
Cities designated 113 cites as air pollution cdritey cities, which were required to reach the
second grade of the national standard during thid féve-year plan. In 2003, the 2003-2005
National Pollution Control Plarwas adopted requiring these 113 cities to seutgnaatic air
guality monitoring systems. In 2005, additionalheical specifications were released for both
automatic and manual air quality monitoring.

In 2007, the State Council approved Netional Eleventh Five-year Plan for Environmental
Protection(2006-2010), which set the next five-year targetquiring 75% of key cities to
exceed the second grade National Air Quality Stehd@he Plan also included overall planning
for the prevention and control of regional air pathn in urban clusters in such areas as the
Yangtze River Delta, Pearl River Delta, and thgiBgiTianjin-Hebei region. In the same year,
the first Environmental Air Quality Monitoring Stdard (Trial) was released, followed a year
later by aNational Environmental Monitoring Plamvhich requires all cities to begin air quality
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monitoring work. Cities above the prefectural lerelst implement daily reporting and submit
annual monitoring data to the China National Enwinental Monitoring Centre (CNEMC),

while the 113 key cities must submit daily monitgridata. This requirement was supported by a
technical regulation regarding the requirementgi#oly air quality reporting and forecasting.

In 2010, China’s monitoring focus moved from thedbto the regional level with the issuance
of theGuideline Promoting Air Pollution Joint Preventiamd Control to Improve Regional Air
Quiality by the Ministry of Environmental Protection, Natad Development and Reform
Commission, Ministry of Science and Technology, sixdother ministries. The Guideline
adopts a new idea of “Five Unifying” elements, uihg planning, monitoring, supervising,
estimation, and coordination. In addition, the @liite identifies the Yangtze River Delta, the
Pearl River Delta, and the Beijing-Tianjin-Hebajian as the key regions in leading joint
prevention and control and improved air quality surament systems, and city air quality
grading management systems. These regions areirecparticular attention, although this
approach is still at a very early stage.

The effect of this decade of environmental polieyelopment has been uneven in different parts
of China. Western areas remain poor and withautébhnical and financial resources to mount
a sustainable monitoring effort, while eastern @rand the major cities have implemented
monitoring networks of increasing sophisticatiohir@’s policies recognize these differences
and impose more stringent requirements in thossssageonomically and technologically able to
implement them.

Evolution of environmental cooperation between the United States
and China

Chinese and American researchers began discussiensironmental issues starting in the
1980s, but engagement between the two governmegtnbn earnest during the Clinton
Administration (1993-2001) in recognition of Chisarowing economic and strategic
importance and the environmental impacts of itsdrgpowth. In December 2003, after more
than a decade of bi-lateral discussions and stieaetichanges, the State Environmental
Protection Administration (SEPA) and the US EPAsida memorandum of understanding to
undertake a joint strategy for clean air and enegpperation. The goal of the agreement is to
foster collaborative efforts to reduce air pollat@and greenhouse gas emissions that are a
consequence of China’s rapidly expanding econoRsduced emissions to address severe local,
regional, and transboundary air quality problengsreacessary to achieve improvements in
public health and environmental quality.

A Working Group on Clean Air and Clean Energy wsisblished under the MOU to help
strengthen regional coordination of clean air amekgy management and prioritize pollution
source categories affecting air, environment, anaip health for attention and remediation.

The regional coordination strategy focuses on dgpdevelopment including mechanisms for
transferring expertise, tools, and management dgpécst in the Beijing region and then to
other regions, provinces and cities in China. T#sk includes adaptation of advanced
monitoring, measurement and modeling tools anddietification of options for reducing and
controlling emissions. The strategy also suppohm€se efforts to strengthen regulations,
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institutions, and coordination across all levelgofernment and to coordinate clean air
strategies with other domains such as transpontatanally, it encourages private sector
investments, improved public outreach and infororatlissemination, and training for a variety
of partners.

In a parallel international development, the GroagEarth Observations (GEO) was formed in
2005 as an outgrowth of the G8 Summitsv{v.earthobservations.org/index.n)mGEO is a
voluntary partnership of 86 countries and the EaampCommission plus 61 international
organizations. It provides a framework to supploet ise of Earth observation data for decision-
making. China, the European Commission, South Aframd the United States co-chair the
Executive Committee of the partnership. GEO idifatng the development of a Global Earth
Observation System of Systems (GEOSS), a platfbrough which Earth observation data and
tools can be contributed and shared among the nrecobatries. GEOSS will support data
accessibility and sharing by linking together erigtand planned observing systems and
supporting the development of new systems wherdete@arrie, et al 2010). The idea is to
allow members to benefit from sharing systems atd thther than investing in their own
satellites, sensing systems, and data resourc€8SSEontemplates shared data and models in
nine “societal benefit areas” including weatheefmsting, climate change, and human health
and well-being. The overall objective is to devetop implement sustainable systems and
communities of practice that share data to infoatiamal, regional, and global users as they
address these cross-cutting issues. AIRNow-I iSathtribution to the human health and well-
being benefit area (White, 2010).

In order to move from concept to practice, US ERfdn to seek possible international partners
to work jointly on development and testing of tlystem in another country. Shanghai, China
became the first partner and the joint initiatieedme known as AIRNow-I Shanghai.

Participants in AIRNow-I Shanghai

The AIRNow-1 Shanghai project involved a small nianbf organizations and individuals in
China and the United States. Although few in numtiey represent a variety of organizational
forms, philosophies, and cultures as describedlphelow.

United States

In the United States, EPA is the nation’s environtaemanagement agency with broad

authority to set standards and regulate activitiasaffect the environment and human health. It
also carries out a considerable amount of publiaramess and education about environmental
topics. EPA’s purview covers air, water, land, 8&tems, toxins, and related areas. The agency
does not have an international component in it&mission because it is not a cabinet-level
department. Instead, as a so-called “science” 3g&RA is often included in international
engagements where its expertise serves as a bengfdtucement to cooperation on related
topics. Its direct leadership role in AIRNow-1 wikerefore somewhat unusual and consequently
the participants within the agency used both r@auéind novel strategies to initiate and sustain

the effort.

Within EPA, the Office of Air Quality and Plannirfg@andards (OAQPS), part of the Office of
Air and Radiation, played the leading role in AIRMMbdShanghai. Located in Research Triangle
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Park, North Carolina, OAQPS’s primary mission igpteserve and improve air quality in the
United States. It compiles and reviews data, ageetegulations to limit and reduce air
pollution, assists states and local agencies wihitaring and control, and makes information
about air pollution available to the public.

Dale Evarts is a policy-level official in the Oféicof Air Quality Planning and Standards whose
responsibilities include building international letdorations. In that role, he serves as the
Secretariat for the Working Group on Clean Air &idan Energy established by the bi-lateral
MOU with China. For the AIRNow-I Shanghai projeEtarts was responsible for securing
resources for the US contribution to the project aranaging the overall relationship between
EPA and the key Chinese environmental organizatidhse day to day technical and
management work related to the project was ledhilyckerson and John White, both from
the Outreach and Information Division of OAQPS, wiave also been responsible for the US
domestic AIRNow system since its creation in thd41990s.

Sonoma Technology, Inc. (STI), an employee-owned fn Petaluma, California, is the main
contractor responsible for building and maintair&ki@Now. STI's 70 employees include
atmospheric scientists, engineers, and programn&Tsprovides services for government,
industry, university, and non-profit organizationghe areas of air quality, climate change,
metrological services, policy development and asialysoftware and website development, and
training and public outreach. STI operates theonati AIRNow Data Management Center
(DMC), working with the full range of AIRNow stakelders to ingest, manage, and distribute
data and public information products.

Two STI employees played major roles in the devalept of AIRNow-I Shanghai: Tim Dye

and Alan Chan, both meteorologists with extenskgedence in air quality analysis and
forecasting and associated information technolo@gg’s experience dates to the earliest days
of AIRNow, where he worked first with local and tetgovernments and then with EPA to
develop the nationwide program. Chan, who mandge®MC, was born in Hong Kong but
educated in the United States, also brought hisvledne of both languages and cultures.

The relationships among these organizations arieteelgn Figure 3. Although the chart shows
hierarchical arrangements and the relationship éetMEPA and STl is embodied in a formal
contract, the working-level relationships are altyuguite informal and interdependent. EPA
makes the policies and provides the funding, SPl@ments and manages the program. A great
deal of mutual experience and trust is evidenh@relationships. The participants use several
structured management tools to plan, organizedacdment the work, and STl makes regular
reports to EPA. However, the general tenor of glationship gives the impression of a well-
integrated distributed team of respected profesdsomather than a formal command and control
arrangement.
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Figure 3. Relationships among the US participantsi  n AIRNow-I Shanghai

China

In China, the Shanghai Environmental Monitoring teeSEMC) was the focal organization for
the project. Established in 1983, SEMC is a quablip part of the Shanghai Environmental
Protection Bureau (SEPB) responsible for enviroradequality and pollution source monitoring
in Shanghai's administrative jurisdiction. SEMQhe center of an environmental monitoring
network of about 60 monitoring stations in the mptlitan districts of Shanghai. Besides
serving local clients, SEMC also serves multinala@ompanies on environmental impact and
baseline studies.

The SEMC team on AIRNow-I Shanghai was led by Ja¢Ringyan) Fu, an experienced
environmental scientist who worked for the Shand@raiironment Science Institute before
joining SEMC in 2003 and spent several months gbAne National Laboratory in the United
States working with American scientists on air gyaheasurement issues.

SEMC includes a number of subdivisions. Two of thére Information Department and the Air
Quality Monitoring and Forecasting Department wairectly involved in AIRNow-I Shanghai.

In the Information Department, Director Hanzhen Yy arercised direction over technology
development and implementation. Lu (Lucas) Tao thasore technician with a background in
software applications and user needs. He was effmnsible for managing the work of Suhui
Company, the contractor that built customized safeamodules to meet local needs. Chenyuan
(Walter) Lin also served in a technical role brimggexperience with system implementation and
knowledge of daily forecasting. Jessie Wang is@rironmental analyst and administrative
assistant with strong English skills, so she playetth an analytical role and a coordination and
communication role in the project. In the Air Q@aMonitoring and Forecasting Department,
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Song Gao and Quan Bao worked with the data to pethrecasts and other information
products.

While SEMC had day-to-day technical and managemesqutonsibilities, essential roles were
played by higher level organizations and officialso gave the approvals and resources for the
effort. The Ministry of the Environment (MEP) iset highest level organization in
environmental protection in the Chinese governmnsgatem. MEP develops and organizes the
implementation of national policies and plans fovieonmental protection, drafts laws and
regulations, and formulates administrative rules magulations for environmental protection,
including environmental monitoring and informaticiease. MEP provided administrative
approval and policy support for the project, tweesgial resources for any government initiative
in China.

The Shanghai Environmental Protection Bureau (SE®B)unit of Shanghai Municipal
Government but its programs are directed by MERigsl. In this dual position, SEPB
implements national environmental strategies, pgidaws and regulations, but also establishes
municipal strategies and plans, regulates muni@pgaironmental quality standards, handles
local environmental accidents, and manages envieotehmonitoring and data analysis for
Shanghai. SEPB'’s International Cooperation Divisapports exchanges among Chinese and
foreign experts.

The relationship among the Chinese participantiustrated in Figure 4. Here the hierarchical
arrangement is quite strict and the relationshgis/ben one level of organization or one level of
government and another are very formal. The resipoities of lower level organizations are
defined and controlled by higher level ones. Waermrganization seeks to do something
outside the boundaries of already well-defined wdribtains explicit higher level permission
or consent before acting. Similar hierarchies ebéttveen different ranks of individuals within
an organization. However, the Chinese practicegaatixi,” or the building of a network of life-
long personal and professional relationships anigations, is intertwined with the formal
organizational structures and lines of reporting eontrol. Thus strong interpersonal networks
are a main (usually indirect) channel for the comioation and negotiation that lead to
organizational decisions and actions.
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Figure 4. Organizational relationships among Chines e participants in AIRNow-I Shanghai

Motivations for participation in AIRNow-I Shanghai

Given their histories, the United States and Chligaon similar paths related to air quality
policy and the use of air quality information. Hoxee, China is near the beginning of a journey
the United States has been taking the journey foueh longer period of time. The motivations
on both sides for collaborating on AIRNow-I wererdéfore compatible, but they also differed in
significant ways. Both countries are interestethodern technological systems and software for
air quality reporting and forecasting. However itldesired uses for the data are different: the
United States is at a point where open and broadrghof air quality information with the

public and the international community is a leadgrgriority. In Shanghai and China, the need
for robust, high quality data is also clear, bus itargeted for internal government use, to help
policy makers understand air quality problems andse quality data to mitigate air pollution
from the sources. Additionally, Shanghai wantsdsben as a leader in China for this kind of
scientific advancement and technological develogmen

EPA sought international partners to help develtidMow-I and selected Shanghai as the first
pilot site. Accordingly, an agreement between ERA S8EPB was signed in 2008 to develop a
state-of-the-art air quality notification and foasting system for Shanghai and deploy it for use
during the 2010 World Expo. Internationally, AIRNdwhanghai provided EPA with the
opportunity to pilot the AIRNow-I concept in a reabrld international setting. Given US and
GEO goals to build and support tools and relatigossfor open and broad sharing of
environmental data, AIRNow-I Shanghai representetigortant step toward building the
technical capability to do so outside the Uniteat&. Domestically, AIRNow-I Shanghai also
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represented an opportunity for EPA to substantialigrove the US version of AIRNow by
making it more standardized, interoperable, flexilaind scalable.

The main motivations for MEP to support the projete to introduce technically advanced air
quality information management and analysis teamsgo help improve air quality in China
and to build a showcase for potential nationwidegagsion. MEP also saw the project as a way
to serve World Expo 2010 air quality managementiaeSEPB supported AIRNow-1 Shanghai
for several reasons. First, growing attention tayagality and a desire for more information
among local residents signaled a growing needdweaaced air quality management and
reporting techniques, especially the ability toawact pollution forecasts. Second, the Shanghai
government was determined to hold a successfuld\Expo in 2010. The event provided a
major opportunity to showcase Shanghai to the waslavell as to other parts of China. EXPO
represented not only a rare opportunity to publddynonstrate the value of air quality
monitoring, but a world stage and a hard deadlmelbing so. Air quality information posted on
the Expo website represented part of the cityatsgy and consequently air quality management
was built directly into the EXPO planning process.

For SEMC, the project was an opportunity to modegriis technology and to develop new
scientific skills, teamwork, and management capecin support of improving the city’s air
guality management program. It also supported Shaitsgdrive for a leadership role among
China’s cities and provinces. The technologicaldhés of the partnership were salient, but less
important than the political value. SEMC alreadd lbansiderable technical expertise and could
probably have developed a similar system on its witinout the security concerns presented by
adopting an American system. However, SEMC alsogeized the influence that an
international partnership could have on its abii@yacquire governmental support and resources.
Thus AIRNow-I Shanghai was a means to draw poséttention to its work from MEP and the
Shanghai Municipal Government. The opportunityifdernational collaboration and knowledge
exchange was also strongly supported by the Inierred Cooperation Division of SEPB, which
provided funds and sustained executive supportitg lexperts from STI and EPA to Shanghai
for training and technical exchanges over sevaratyleading up to the actual AIRNow-I
Shanghai system development project.

The making of AIRNow-I Shanghai

Selecting Shanghai as the pilot site

Starting around 2000, international conferencesfggsional visits, and technical exchanges
involving environmental agencies, universities, atfter experts demonstrated growing interest
in an international version of AIRNow. In the coeif these activities, discussions began within
EPA about a partnership effort to internationaldidBNow.

By around 2004, several countries were possibldidates for an initial pilot, but the MOU
between the United States and China provided ablested bi-lateral framework for exploring
cooperation. Initially, the top leaders at MEP wekeptical of EPA’s interest, especially
because environmental data in China is considdggdyhsensitive and subject to strict security.
Recognizing this concern, EPA executives and palifigials continuously communicated
directly with MEP officials to build understandind the air quality improvement goals
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underlying AIRNow-1, as well as the opportunitypriesented to share knowledge, experience,
and lessons learned from one country to the offfese discussions set the stage for the
technical experts at OAQAP and STI to introducegpecifics of AIRNow-I to Chinese leaders.

As the prospects for a partnership improved, aly eansideration was finding the right partner
within China. Initially, EPA approached Beijing whi was planning the upcoming 2008
Olympic Games. STI and EPA representatives traviedeijing for the 2004 International
Environment Forum and met with the Beijing Enviramntal Protection Bureau to discuss the
possibilities. They explored whether the increasmegrnational attention being paid to air
quality and other environmental issues in the wityere the athletes would be living and
competing, plus the expected crowds of internatiepactators, offered a ripe situation for
implementing an advanced air quality monitoring &orécasting system. However, consumed
with the complexity and scale of the preparatianslie Games themselves, Beijing declined.

In Shanghai, Jackie Fu (who had come to know sef#8tA officials and experts over the
previous years) had learned about the US visiteifirig) while attending an earlier conference.
Although Shanghai had not been invited to the Forfeumbrought a team of four people from
SEMC on an overnight train ride to meet informaliigh the Americans and discuss the
possibilities of a pilot in Shanghai. According3d1’s Tim Dye:

“We met in the hotel for two hours in a room notahuigger than this one [a
small meeting room at STI]. There were four foliah Shanghai and we hit it
off. They asked lots of good questions, they wagaged, and we were freely
exchanging ideas, very good questions. The whalegle was really good. Here
we found people that were really excited about'this

From the US point of view, SEMC'’s strong interesthe concepts of AIRNow, the initial
success of that first meeting, and the fact thaing§hai had an established network of air quality
monitoring sensors made the city a serious caralidata partnership. Moreover, the SEMC
team seemed dissatisfied with its existing techyypknd also eager to improve its forecasting
abilities, both areas where the Americans were agtanced. Moreover, among Chinese cities,
Shanghai is more open to commercial and scierdfimections throughout the world.

Other cities and provinces, such as Hong Kong, &ks@ under consideration at this point but,
as detailed discussions moved to the Ministry ofiEimmental Protection, which had to
formally authorize any effort within China, Shangbmerged as the logical choice. As both
sides continued to meet, it became clear that Stzamad the elements that could make an
AIRNow-I system succeed; it was a mainland cityhwiit special administrative autonomy (as
exists in Hong Kong). Therefore, it would be a goest of the concept in the standard Chinese
political system. The SEMC staff had a clear desivé the technical background to implement
such a system. SEPB seemed willing to find ressu@éund some scientific exchanges to get
started. Moreover, an extensive and expanding mmd infrastructure was already in place. In
addition, the US representatives recognized thah@ai is often a leader for the rest of China.
A successful implementation there might have a gd@ohce of being extended to the
surrounding region and to other areas of the cguntin important goal for both EPA and GEO.
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From the Chinese side, however, a great deal efriat negotiation was needed. Jackie Fu
recounted the barriers her team faced in gettighg-kevel support for the project. First, in
addition to sharing MEP’s strong concerns aboustwirity of environmental data, key leaders
in SEBP knew little about AIRNow and were unconeiddhat a system based on American
experiences would be relevant in China. Secondhtbyect as a whole was a conceptual leap
regarding organization, management, and commuait#tiat she characterized as “beyond the
current development level of China.” She descritbedhistorically conservative environment of
SEMC, which had been slow to recognize growing joutncern about environmental
problems and therefore slow to adopt non-traditiapgroaches to its work, including the need
to work across disciplines and organizational bawied.

As no initiative in Chinese government takes pladeout the express approval of higher level
leaders, a long process of behind the scenes disaiislemonstration and persuasion was
needed. Min Shi, Deputy Director of the InternatibB@ooperation Office at SEPB was a key
ally in this effort. She noted how concern aboutiddnaring was allayed once key executives
understood that AIRNow-I was a suite of advancdthsoe, not an open information repository.
The prospects for staff development and skill ecbarent were also viewed favorably.
However, most often credit was given to Jackie Fungincible” vision, persistence, ability to
communicate, and skill in coordinating across défe organizational levels and units.
According to Min Shi, “She has great passion iefinational cooperation and has the power to
coordinate among different departments and tottatke higher level. Jackie Fu tried to
persuade the different departments to see the tatyesof AIRNow-I and made cross-boundary
coordination work.”

Jessie Wang explained the challenge in this wdyh8re is support of the leadership there will
be economic investments, so the key point is tealjp the benefits and advantages of the
technology, and fight for the support of peersgdérahip, and the environmental protection
agency. We must promote the work together [bu]dystem is not a decoration; we must also
persuade them with actions.”

In this environment, several visits by the EPA Adistirator and other high-ranking EPA
officials with the Mayor of Shanghai and the Dirodbf SEPB were instrumental. According to
Jackie Fu, “you can’t underestimate the effectthese visits. Each time these visitors
symbolically meet with our Mayor or launch a pressaference, shaking hands with the
Director, all of these behaviors exert a subtlesguee” that reinforced the seriousness of
American interest and helped push support for tbgept from the top down in the traditional
Chinese manner.

Developing the capability to collaborate

During the first three or four years of the effaxg¢jther funding nor political support was
sufficient to enter a more formal working relatibipsto jointly develop a system. This delay in
building an actual system proved to be fortuitosig @rovided an extended period for
familiarization and relationship building. Lackisgfficient political and financial support to
move forward with system development, both sidesmdted some money and time to a series
of “technical exchanges” where staff from SEMC, ERAd STI traveled between the China and
the United States over a period of about threesyemsentially sharing knowledge and
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information related to air quality reporting anddoasting. These exchanges focused mainly on
air quality forecasting, with the experts from 3$dking the lead in providing the expertise
through training programs. The exchanges also geavmore detailed information about the
AIRNow system in the United States and how it wdkaend more detailed information about
existing air quality monitoring and reporting systeand practices in Shanghai.

A number of these visits to Shanghai by STI and ERA& were financed through the efforts of
Min Shi and her predecessors in the SEBP IntemaltiGooperation Bureau to obtain funding
from the Shanghai Foreign Experts Bureau. Althoingise repeated visits seemed routine to the
US patrticipants, for China the fact that the saareign experts were brought back multiple
times for the same project was actually unprecedkenlt represented a sharp departure from
Chinese policy and practice of supporting only eisé by any particular expert and was made
possible only by the persistence and unusual witigss of Shi and Fu to challenge the
conventional practice and use these kinds of regsuo help support an entire project over a
period of several years.

Participants in both countries characterized tkisgal of exchanges as capacity building in
terms of both technical knowledge and for learmmge about one another as individual
professionals. While most of the events could beomdy viewed as knowledge transfer about
forecasting from the United States to Shanghamfaobroader organizational and social
perspective, they were also beginning to develaglfarity and the capability to work together,
creating the foundations for personal relationshipd a starting level of trust among the
organizations involved. The Americans observecdetigerness of the Chinese participants to
acquire new skills and expertise, their inquisiigss, and ability to learn quickly. Several
Chinese interviewees commented on the professsmafriendliness, and sincerity of the
American team and how those characteristics werdalsis for an atmosphere of growing
collegiality and trust. As Jackie Fu observed:

From 2004 to 2008, China and the United Statestaiaied this project only by
their will and intention. Neither the U.S. nor Caiside provided funding [for
system development], thus the project was maindasiodely as a technology
exchange with a little funding from Shanghai Foneltkpert Bureau to invite US
experts to China to give lectures. During this pé&rimany Chinese staff were
sent to the United States to learn more about AMRNIhrough this mutual
understanding procedure, China finally consideré®MNow as a better method to
improve its own air quality information managemsystem and agreed to
introduce the AIRNow system.

Meanwhile, Dale Evarts and senior EPA officials tomured to build relationships focused on
larger environmental issues between the two camthirough periodic visits to Shanghai and
Beijing. These contacts by top leaders from EPRevilmmensely important to the Chinese
because they visibly demonstrated the sinceri#roérican intentions. Accordingly, they
helped cement the political support for the projadlIEP and in Shanghai.
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Building the system

Working jointly on actual system development figddegan in April 2008 when the EPA and
SEPB signed an agreement laying out their goalgespbnsibilities for the project. SEPB had
committed funding for the Shanghai side of the ffhe US team was finally able to secure
funding to support STI's work from EPA’s Researctl ®evelopment Office, which had a
budget to support innovative initiatives to encgaraternational sharing of air quality
information under EPA’s participation in GEO. Phbickerson described the long, dual-level
process of getting funding:

We started shopping around early on this AIRNowea to EPA’s GEO folks.
And then | went on to some of the GEO summits astdatalk about it .. . GEO
helped us with some funding afterwards but theirepetuous for working with
Shanghai was Dale’s work in China as part of his as the international
coordinator of the Office of Air Quality Planning &andards.

Once the US and Shanghai teams moved into theajsweht phase, a more focused and
detailed working relationship began to emerge. ilfemation and knowledge sharing that
occurred during the previous several years helpegarticipants get to know each other as
fellow scientists and technicians. However, trastnmunication, and collaborative work
processes still needed to evolve and mature asdhebecame more technical, specific, and
results-driven. The participants had to learn howactually work together across time, distance,
and cultural differences. Dye commented on the mamee of being sensitive to the cultural
differences by “being open, listening, being resjpkt Jackie Fu emphasized the importance of
openness by the Chinese, noting that this promddde neither a case of accepting US
technology wholesale, nor one of automaticallyatgegy foreign ideas, but rather a way to learn
on both sides.

But cultural differences were still evident, espdlgiwith regard to the official status of
individuals and their organizations. For examplbile the working relationships between STI
and SEMC became quite informal, Phil Dickerson egped surprise at being treated “like a
dignitary” owing to his stature as a representabVEPA and some disappointment that he was
not expected to “roll up his sleeves” and get taknduring visits to Shanghai. Alan Chan noted
that in some communications with higher level Ceseanagers, the STI staff asked EPA staff
to speak for the whole US team, given their higttatus as government representatives. On the
other hand, Jackie Fu was especially pleased tovs that the Americans did not treat the
effort “like a business” deal but as a true pashgy. However, despite differences in initial
expectations, all the participants noted the haBpjitand personal helpfulness they received
from each other. John White said “anything you faskthey will do for you” and Lu Tao
expressed appreciation for being accompanied afsraad leisure activities when he visited the
United States, which he found “unusual for Amergan

While the two groups had technical expertise anaiteology in common, everyday language
was a significant challenge. Although severahef SEMC personnel understood English, only
Alan Chan on the US team understood Mandarin. ,Tiysirtue of his technical background
and personal history, Chan became an indispenbakleetween the two teams. Among the
American participants, he spent by far the moseton the project, making trips to Shanghai that
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lasted several weeks at a time. John White noteshGhole as a very positive factor: “He
definitely helps to bridge the two parties, espigciaecause he has the conceptual knowledge”
as well as the language skills. These were impbrtanonly in face-to-face communications,

but especially in the bi-weekly phone calls betwt#entwo teams when Chan served as
technical expert, troubleshooter, and translatob@ih sides. Tim Dye expressed the importance
for STI:

| don’t know if | would have taken on somethingsthig without someone like
Alan. We've been talking about international worldénow could we do more.
But we have to have either a really strong in-coustipport or presence, or
another firm we’re teaming with, or staff here theg interested in the culture and
the language. Because a lot of things are saidlestiiings, in Chinese that are
really important that I'm never going to hear witth@omeone like Alan on the
team.

Face-to-face meetings were also critical to probdeiwing. For example, telephone and email
discussions about problems with the STI-designed inserface could not fully resolve the
problems. However, in a visit to Shanghai, EPA’d Pitkerson could readily see the not-
uncommon need to rework software designed by expegrammers so it would be more
intuitive and streamlined for regular users. Oneséw and understood the problem in person,
Dickerson found additional resources for STI toagwnthe interface so it would not be an
impediment to implementation.

Information technology and collaboration tools leelfridge the language, cultural, and even
physical distances between the US and Chinese téanesl proved to be a very important form
of communication as the Chinese team could readidgbnguite well and the written information
could be the focus for more precise questions @&aualiglsions. The teams also began using
software that enabled the Chinese to record wiegtwere doing with the software on their
computer screens. This allowed the US team to e steps the Chinese team was following
when running into a problem. They began holdingliheeekly conference calls over Skype,
which made them more affordable and flexible. Advan summarized the variety of
communication and collaboration tools:

We've exchanged . . .1,000 emails through the eptioject. We've had 50 or so
phone calls. Initially, it was a regular conferewed but we’ve been using more
of the WebEXx online presentation now, because wegte control to them and
look at their screen and see what they're doing@yTdan see what we’re doing to
change something and some of that has been redfijuh

In March and April 2010, the existing Shanghai sgsand AIRNow-1 began to run in parallel to
test performance, data flow, and usability. Lu Tascribed the importance of this phase: “It's
really a relative matter to say whether the tecbgplis complete or the implementation is
comprehensive enough. We need to fully understamdtatus of the software in real practice
and move it step by step rather than all at oneé Quan Bao in the SEMC Air Quality
Forecasting Department stated that AIRNow-| offéi@dnty of advantages” but there were also
plenty of problems to work through including datampatibility between the old and new
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systems. For Song Gao, the data in AIRNow was rargy and flexible but it still needed

work to fit with China’s different standards andalguality considerations. But all of these were
viewed as typical problems of new technology aredgbod working relationships that had been
built over the years made it relatively easy toradd them.

Given the limitations of the funding on the US sai® the urgency to have the system ready for
the World Expo on the Shanghai side, time pressuggan to mount and two uncertainties took
on greater importance. As their confidence in tfstesn grew, the SEMC team began to place a
high priority on the need to demonstrate the valutne project in a memorable and tangible
way to their executive and political leaders. Far American team, the underlying questions of
public information release, and whether the Chiveseld allow the US team members access
to Shanghai’'s data, took on greater prominencees@luncertainties came together in the final
push to create a vivid public demonstration ofdpgtem’s operation and value.

In the months lead leading up to the May 2010 laudackie Fu began to talk to EPA about the
need for a showcase component to convey to Chleaders the value of their support for the
project. However, when she brought this up duamngsit to EPA in North Carolina, the EPA
managers misunderstood her concern as a desingof@r help with the public website. After
they started to work on that assumption, it becalaar to Dickerson that “we had made a wrong
turn.” They asked Alan Chan bring it up in the negwonference calls and by translating back
and forth it became clear that she was askingdonte sort of whiz bang display to show her
higher ups. . . We had been so focused on getimgytstem running that we really had not
thought beyond that, but it makes perfect sendetltleg would want something like that.” Work
effort was redirected to create a large digitapldig with special lighting and visualizations that
would convey in broad terms the value of the saféwdata resources, and analytical tools,
which were crucial but essentially invisible excepthe technicians. At the same time, SEMC
was gearing up to do the air quality forecasts Wexe so important to the Expo planners. In
addition, after many months of speculation abota dacess, the STI and SEMC team
developed a data confidentiality agreement andv&Bl given access to the Shanghai monitoring
data for reliability testing and assistance to@ménese forecasters. While the data was not
shared in the sense that it was available to therfAyans for their own use, the fact that they
could see and analyze the data to support the Shigféort was the clearest indication of the
trust that had been built between the two teams.

EPA and STI were on hand for the launch of AIRNo®hkknghai. It was marked by an official
Chinese ceremony — a brief public appearance hgsieaders to mark the occasion with a

vivid visual demonstration, handshakes, and shegtagred remarks. In fact, as Jackie Fu
explained, “Even compared to five years of hardkyare shouldn’t underestimate the
importance of that half-hour ceremony. . . seteaders saw the realistic and practical results of
AIRNow-I . . . the video and lighting ceremony orai110 drew good publicity [in China and

the United States] and now we know the managenegat supports us.”

Moving ahead

Today, AIRNow-I Shanghai is implemented and inglage. New forecasting skills are in place
and a variety of locally-developed software moduteske use of the core data. But the work is
taking a new direction toward a future in whichauality monitoring and management moves
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from a local to a regional concern. From the beigignDale Evarts had expressed hope that this
would be an outcome of the project:

Shanghai, Suzhou, Nanjing, the whole lower Yan@teka region is now
working together as a region to share emissionsntories, which they need to
do if they're going to do the forecasting they wamtlo, establish a monitoring
network, and share monitoring information that th#yan feed into a central file
server that would then produce the info and thesaaga so on. So, yes, the
ground work is being laid.

Juan Liu, Deputy Director of SEMC agreed, taking@e philosophical view of the process of
building regional cooperation: “We had the ide@abperation in common, but our rhythm and
steps were not quite the same . . . We have relgionaensus on the need [but] it's a long
process from being strangers to knowing each otbhemderstanding each other. [And] only
when the Ministry showed up, could action begirh&T2010 ministerial Guidance document on
regional cooperation has now set the stage foonagjiaction. Several Chinese interviewees
stressed the importance of continued EPA involvenmethis new phase, citing the successful
collaboration embodied in AIRNow in the United &&atnd EPA’s long experience in working
with diverse communities toward the goals of enwinental protection.

Accomplishments

After four years of technical exchanges and pradesd visits followed by two years of system
development, AIRNow-I Shanghai made its officiabdeon May 10, 2010 a few days after
opening ceremonies for the World Expo. EPA hadsppproximately $1.5 million and China
about RMB 900 thousand on the direct costs. Biobsshad invested nearly six years in
learning and relationship building as well as imjeystem development. Shanghai had a new
core system and SEMC had developed a diverse blintegrated team to operate and expand
it. Several months earlier the core system develdpeAIRNow-1 Shanghai had replaced the
old domestic AIRNow software in the United Statd$ie same system was now running in both
countries. Dye remarked that it was a much impdayestem, ready for domestic innovation as
well as international deployment.

Jackie Fu recalled that there were five high pmhtiays just before the opening of Expo:
Relying on the new daily air quality forecastingtm, consulting with Yangtze
Delta cities, and a new team of forecasters, weenaaexcellent forecast, which
allowed time for pollution control efforts. As astdt, the director of SEPB came
to their office every day “to try to understand thieole operation, which
presented us the opportunity to display all the MR tools to our leaders.

These tangible results are part of a larger satodbmplishments, summarized below:
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For China and Shanghai
China and Shanghai achieved a variety of impompahty, management, and technology goals.

A new air quality information monitoring, managerjemd reporting system with AIRNow-I
at its core.This new system is faster, more agile, and capafitdelaptation to changing needs.
It generates spatial distribution graphs of padintand supports air quality forecasting to help
respond to pollution problems in the greater Shangiea. Five locally-developed modules
connect the core system to existing systems anzepses that address specific local
information needs. The local monitoring network \a&s upgraded as part of the project.

Successful experimentation with a totally new maéional cooperation modeln the past
international cooperation consisted of professi@xahanges or the traditional development
approach of giving or transferring a process otesysrom a more developed country to a
less developed one. This project began with tiatht technical exchanges but then moved
into a cooperative development process involvirayeth knowledge, expertise, and
responsibility, as well as resource contributiaiosf all parties. The result was a broadened
appreciation among different government departmintdifferent forms of international
cooperation with emphasis on its value for culingistaff, enhancing organizational
capabilities, and fostering mutual learning.

Successful public use of the system during Wonb 2010 in Shangha#n Expo air quality
website was established using data and visualrirdton drawn from AIRNow-I. This
website released real-time air quality informatiorthe public for the first time anywhere in
China. Jackie Fu emphasized how important it washtav the public interest value of the
system by presenting environmental information aysvanyone can understand, something
that had never been attempted before due to théndainwview that this information is
valuable, but only to technicians and scientists.

Cultivation of a well trained cross-functional teahSEMC Each member of the team was
exposed to new ideas about the connections betigeknology, environmental science, and
project management. The adoption of these idedshenability to combine an array of skills
into a cohesive team is rare in Chinese institgtimmd marks a new way of working in SEMC
that will serve it well in future initiatives.

Staff development and scientific trainif@uring the whole process, China sent more than 20
staff to the United States to exchange ideas afthtdogy and many more Chinese
participated in training programs provided in ChilygAmerican experts. Those staff are now
better prepared to play substantial future rolesimuality information management and
analysis.

Enhancement of Shanghai’s reputation for leadershifg project presented an opportunity
for Shanghai to demonstrate its ability to leadlangentation of important new policies
through both innovation and advanced use of inftionaand technology.

For the US government, EPA, and STI

From the US perspective, the AIRNow-I Shanghaigubglelivered several important results.

A new domestic AIRNow systerhe domestic AIRNow system was rebuilt “from threugnd
up” within the context of AIRNow-I Shanghai. Thekmological advances and system
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upgrades that were created for the AIRNow-I Shangystem were also needed in the US
system to allow it to continue to grow in size axgand its array of services to domestic
users. The project provided essentially a brand system for the United States and laid the
groundwork for the next level of enhancements sagchveb-based services, which were
suggested by the SEMC team.

Completion of the AIRNow-I platform for global uggoth US AIRNow and AIRNow-I
Shanghai have the same technical capability toeshiaiquality related data — and that
capability is now ready to be deployed in otheeiested countries. This project successfully
operationalized the AIRNow-International concepd agpresents its first real world
implementation. As a contribution to GEOSS, AIRNbis-fully developed and ready for
more widespread adoption in interested countriegher parts of the world.

Enhancement of EPA’s international leadership positn air quality monitoring and
improvementThe AIRNow-I Shanghai project solidified not ot A’s leadership role in air
guality management, but also demonstrated throoghrete action the agency’s commitment
to sharing knowledge and expertise on a globaksddle fact that this project was a bi-lateral
knowledge exchange rather than a one-way technataggfer demonstrated EPA’s ability to
work in a joint problem-solving partnership witharsensitive political environment. The
success of this approach has already increasadshia the AIRNow-I program from other
countries such as Mexico, Indonesia, and Brazil.

Understanding of air quality challenges in anotipart of the world. While the science of air
quality monitoring is universally useful, the cotmoins in which it applies and the
environmental issues it addresses can differ marKemm place to place. The project
provided the American team valuable substantive@dge about these challenges in the
very different geographic, demographic, and ecooarantext of Asia.

Deep on-the-ground experience working on a famtigic in another cultureBoth EPA and
STI gained deep knowledge about what it takes tdkwiith people and organizations in a
different culture and in an international settid¢hile technology and technical skills did
provide a common language for some of the worky #igo needed to find ways to bridge a
host of other contextual factors or “distancesbdider to bring the project to a successful
conclusion.

Joint accomplishments

For both the United States and China, the progettd several important joint accomplishments.

Tangible outcomes associated with the 10-year tieirédh MOU. First, AIRNow-I Shanghai
represented several tangible outcomes directlyetirtk the 10-year agreement, in particular
its goals regarding capacity building and adaptatibadvanced monitoring, measurement,
and modeling tools. Joint experience with AIRNo®Hanghai represents strong evidence for
the value of continued cooperation between MEPEGPA on the overarching goals of the
agreement, especially as China advances its dlitygumaprovement policies and practices at
regional and national scales.

Trusted working relationships and a technical bdsisregional air quality strategies China.
The successful AIRNow-I Shanghai implementationgravided an impetus for greater
regional air quality cooperation within China andadissions have begun about the
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importance of looking at air pollution and reduati@s a regional problem that needs regional
cooperation as part of the solution. The SEMC tesaaurrently in discussion with other
provinces in the Yangtze Delta region about devabppa regional air quality monitoring and
reporting network. The vision for this network indes potentially using the AIRNow-|
Shanghai system as the basis for the regionalmy&ach a partnership, if successful, will be
a significant accomplishment for both China anduinged States. EPA and STl are
continuing to work with the SEMC team as well agpdng and Jiangsu provinces to support
this initiative.

A variety of re-usable tools and techniques for mamication and collaboratioiThe EPA-

STl team and the SEMC team jointly created not dméysoftware, but several reusable
technical tools and strategies for successfullykimgy collaboratively across cultural and
physical distances. Given the language and culdiff@rences, 12-hour time change, and
significant physical distance, both sides effedyiveveraged information technologies (e.qg.,
demonstrations, videos, and WebEXx) as well as rauhtional business practices (e.qg.,
conducting remote testing and forecasting, condgatonference calls during non-business
hours, incorporating social engagements with wasks/to build relationships) to bridge
these distances.

Challenges and lessons learned

The AIRNow-I Shanghai project faced considerablalehges due to differences between the
countries and organizations. Some of these diffage reflect the divergent social, economic,
and political contexts in the United States andh@hothers reflect differences in goals,
organizational factors, typical approaches to wtekhnical capabilities, and the resources
available for the effort.

First, the US and Chinese participants had differemsons for participating and sought
different, but not necessarily incompatible, gdhlt can be traced to the goals of AIRNow-|
and the goals of the bi-lateral MOU. AIRNow-I,liaking US EPA and GEO visions for global
data resources, seeks ultimately to support andueage better policies and practices through
widespread sharing of real-time air quality dataas community, regional, and national
boundaries. On the other hand, the MOU lays thedation for air quality monitoring and data
use in the context of China itself. This interaapacity-building focus reflects China’s earlier
stage of development with respect to environmeuhty and management, a stage that the
United States experienced decades earlier.

For EPA, the main reason for developing an intéonat version of AIRNow was to begin to
build a global network of air quality monitoringsggms with the capacity to share standardized
data across governments worldwide. This goahiselil to EPA’s commitment to the voluntary
Group on Earth Observation (GEO) and representgjarraontribution to the GEO System of
Systems (GEOSS). The fundamental US objective msdnitor, protect, and improve air quality
globally by making timely air quality informatiorvailable to the public and expert users. The
project was simultaneously a means to modernizenttial US version of AIRNow to make it
more sustainable domestically and readily adoptabd¢her countries.

By contrast, Shanghai SEMC and SEPB saw the prageah opportunity to improve air quality
monitoring, forecasting, and data management iatéonthe government, first for Shanghai, and
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eventually as the spearhead for a regional effimadlving the cities and provinces of the Yangtze
Delta. Although some public information was preaedrduring the 2010 World Expo, this was a
modest and time-limited activity. The main focussvia improve air quality monitoring,
forecasting, and management capabilities withingiineernment for purposes of regulating
activities that contribute to local and regionalaiality problems.

Thus the partners in AIRNow-1 Shanghai pursued sana¢ different, but not incompatible

goals. The Shanghai partners followed the visaih dbut in MOU for better environmental
analysis and management in China; the US partmepd@sized the vision embodied in GEOSS
of international information sharing. These intens, while different, both contribute to
improvements in air quality for significant partstioe world (i.e., EPA’s fundamental goal).
However, the uses of the information (public notifion and education in the United States, and
government regulation for Shanghai) are quite aigar. These differences were not fully
appreciated through most of the project.

Second, political and organizational cultures caratlito create quite different contexts for the
work in the two countries. In policy terms, Choensiders air quality information to be
confidential and subject to tight security measuties United States treats it as open information
and promotes release to the public in a variefpwhs. Government organizations in China
seek formal approval and assured funding ratifieduxcessively higher level authorities before
they will take action on almost any matter. In thated States, government agencies have a fair
amount of autonomy and discretion in many actigiis long as they are within the scope of
their missions. For example, the Shanghai teard asariety of standard and unconventional
means to explain and promote the project to imytihwilling leaders. Through persistence and
persuasion, they eventually obtained several lexMdisrmal permission for an international
project, as well as allocations of funding. Onaesthapprovals were in place, they could move
forward relatively rapidly toward the approved goaith limited, but assured, resources. On the
other hand, because EPA has global goals but moabfinternational portfolio, its international
work is more a matter of opportunity and situati@@onsequently, the AIRNow team at EPA
began informal work on AIRNow-1 Shanghai under ltihead terms of the bi-lateral MOU, but
without a fixed budget from regular appropriationsstead, the group leaders succeeded in
obtaining funds from the R&D budget. As a resudtilze project unfolded and needs changed,
EPA had the freedom to adjust its strategy and ytak, but was also repeatedly looking for
funding for its portion of the project.

Language presented another important challengeer&8eof the Shanghai staff understood or
spoke English, although their fluency levels varedsiderably and only Jackie Fu had lived for
any length of time in an English-speaking coun®yly one of the Americans, Alan Chan, was
familiar with Mandarin (and fluent in a second G#se dialect — Cantonese). Chan was the only
person in either country who was also bi-cultunaling been raised in Hong Kong but educated
and employed for years in the United States.

Both groups identified funding as a serious chaiénNeither side started with enough money

to support the work they wanted to do, and neifiEP nor EPA provided funding from their
regular budgets, although both eventually gavengtpmlitical support. For EPA, funding was
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never assured from one year to the next, makinghplg especially difficult. As a result, the
participants used a variety of unconventional masho get the funds they needed.

The challenges of physical distance were also anbat, especially toward the end of the
project just before the opening of Expo. At thainp, the half-day time difference between San
Francisco or Washington and Shanghai meant that dame in the United States on a Friday
would be accessible to those in Shanghai on Moralayitical delay when last minute work
needed to be accomplished and tested. More tyypitiaé challenge of physical distance was
evident in the cost of travel for the face-to-fagark that was necessary to design, build, test,
and implement the system.

Lessons

Given the accomplishments as well as the challepgesented in this case, we offer eleven
lessons for future engagements in transnationalvladge sharing.

Consider the broad historical and political context

Efforts like AIRNow-I are not general exercisegnternational engagement. They are
specific investments in a particular policy domaimere the countries involved can be in
different stages of development and pursuing diffepolicy goals. Developing a shared
understanding of similarities and differences inteat and history should be among the first
steps in these initiatives. For example, ChineskAmerican air quality policies are
currently on similar paths but at different phaisetheir evolution and operating in
substantially different political, social, and eoamc systems. The air quality standards in
the United States and the uses made of air quddity reflect a mature policy operating in an
open and decentralized political system. In Chivgse policies are in an early stage and
designed to operate in a centralized politicaleysand a society that typically defers to
governmental authority. These differences shapaseamptions, goals, and expectations
built into any joint effort and can cause confusamd misunderstandings about what is
intended and what is possible at any point in time.

Find the mutual benefit in separate national intent  ions.

The nations participating in a transnational knalgke network are likely to have somewhat
different intentions and goals. Success of thevodt depends on finding an adequate
overlap among these different goals such that pssgis made toward separate objectives,
while at the same time achieving an acceptabld Evwautual benefit. In short, national
intentions need to be clear and compatible, buheoessarily the same. However,
sustainability of the network may be affected bijelences in ultimate goals. In the case of
AIRNow-I Shanghai, the mutual benefit of progressdrd improved global air quality was
served by the different national goals — improviedjaality monitoring and management in
China, and creation of an internationally availaBtandardized monitoring and public
reporting system by the United States. Howeveseéldifferent national goals may make
sustained investment in the bi-lateral effort lessible.
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Give critical attention to the early phase of engag  ement

The cultural, political, organizational, technolcagli and other differences among participants
present many opportunities for misunderstandingvarmhg assumptions. The early period
of engagement is therefore critical for establigrshared understanding about fundamental
goals, roles, expectations, capabilities, resolimtiéations, and working assumptions. These
understandings can be revisited and refined asdoas on, but if left unexamined until

work is already in progress, they can undermingtbgect by wasting time and resources, or
generating conflict, confusion, and unexpected jerob.

Recognize the power of personal commitment and indi vidual leadership

The individuals involved in complex transnationaedjpcts have responsibilities associated
with their organizational positions, but the suscekthese effort is strongly linked to
personal commitment and leadership that goes befgwndl position. In this project, Dale
Evarts maintained a patient, open policy dialodwaitvariety of Chinese officials and
managers that began long before AIRNow-I and caeSrbeyond its implementation.
Although EPA supported the effort from a policy ggctive, it could not have proceeded or
concluded successfully without Phil Dickerson’sgigtent advocacy and search for funds to
pay for the work. In China, Jackie Fu had not dolfind the funds, but also to convince a
skeptical leadership hierarchy that the project wagh doing at all. Alan Chan served
simultaneously as technical expert and cultur@édia for both sides. These examples of the
power of individual contributions are a necessanyplement to organizational action.

Recruit participants who can work in multiple langu ages and cultures

In some transnational networks, the participanésesfluency in a single language and
represent modest differences in culture. This mighthe case in a collaboration between
Canada and United States, for example. In othwvarks, both language and cultural
context present considerable hurdles to collabamadind learning. These networks require at
least some participants who speak multiple langsiagel are comfortable working in more
than one culture. Ideally, these would be peopie thave lived and worked for substantial
periods in these different contexts. Althouglsivery helpful for participants to be able to
speak and understand more than one languages thig the same as having “fluency” in
different cultural contexts. It is easy to obseitve outward trappings of culture, such as
traditional food or architecture. But because gelis embedded in thinking and behavior, it
is difficult for outsiders to discern and appreeittie values, norms, and beliefs that underlie
perceptions, relationships, and actions. Crosssallknowledge sharing therefore requires
serious attention to the apparent and subtle wawshich culture shapes interactions.

Employ multiple methods and channels of communicati on

Since the participants in a transnational netwoekliely to be separated by physical
location as well as by time, language, and cultilve chances for mis-communication and
non-communication are high. These risks can beyatéd by employing and coordinating
multiple forms and channels of communication. Facéce engagement, while expensive,
is essential for certain purposes (such as estafjsnitial understandings and working out
complex or sensitive problems). Sometimes teclyyodfers a common “language” that
helps bridge traditional language differences. M/aimail and conference calls were useful
for routine work, when the AIRNow-I Shanghai teaadHifficulty describing a problem or
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idea about the system, they often succeeded inimgikout by using demonstrations and
visualizations that tapped into their common tedbgical knowledge. All found these
techniques more effective than error-prone attergpéxplain things in writing or orally,
especially over the phone. Tools are only parhefgackage, however. The channels for
personal and official communication need to be ogteseveral levels so that different needs
and messages can be conveyed. In this case,iaumrg top-level policy conversation set
the stage, established the boundaries of the teahennd operational work, and at times
helped to emphasize the various value proposifianthe different participants.

Be open to different forms of knowledge sharing and knowledge building

Transnational projects like AIRNow-I are not tyditachnology transfer projects in which a
donor builds a factory or gives a complete systemetipient. Rather, they are long term
engagements in which two or more countries worletiogr to create value in the form of
knowledge, expertise, and shared results. Thid &frwork requires patience and genuine
openness to mutual learning. In this case, botintcies brought considerable technical
expertise to the project, as well as specializexhtadge in different domains. While the
Americans were more advanced in using air quahta dor forecasting and public outreach,
the Chinese had greater knowledge of local dembizamd economic conditions including
the effects of rapid urbanization and industridl@a In this context, they worked together
to develop the core AIRNow-I data management sysedmie the Chinese simultaneously
developed customized modules linked to domestitesys and regulatory requirements.

Assemble complementary, adequate, and appropriate r  esources

Many kinds of resources go into transnational kmalgke sharing projects, including
expertise, data, funding, technology, facilitiesd aelationships. In a successful effort, each
participating entity brings resources to the tdbl are commensurate with both its own
interests and its commitment to the network gd&tgwledge and expertise, and to some
extent data and technology, are readily exchanggaolrces and they have the potential to
expand as a consequence of the work. Howeveoelt dot appear necessary to exchange
funds in order to succeed, although sufficientateilal funding to support the work of each
participant is clearly needed. As the AIRNow-led@&emonstrates, different funding sources,
rules, and cycles can make this difficult, but ngpossible, to achieve.

Leverage external opportunities

Take advantage of highly visible domestic or iné&ional events, such as EXPO and the
Olympics, that are major commitments for the nonpad8ner. In these circumstances, the
partner has a strong incentive to innovate, is rkedy to accept new forms of international
cooperation, and is in a better position to finel ithternal resources to support the work. In
this case, both sides strongly agreed that EXP@ 2@k a crucial piece of the puzzle and
that the system would probably not have been caegbMithout it.

Plan the duration and intensity of the effort for t he “distance” to be covered

Transnational knowledge sharing appears to needgadestation period of relationship
building before explicit goals are set or projests launched. Once underway, the work of
the network is inevitably slowed by differenceddoation, language, culture, and political
and organizational considerations. When theserdiffces are large, the time period for
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achieving sustainable results is likely to be meadin years rather than weeks or months.
Consequently, sponsors and participants shouladgaped for long term commitments,
although the intensity of activity could vary wiglever time.

Build in a path to sustainability

To achieve long lasting mutual benefits, the plamainy transnational knowledge sharing
project needs to include a path to sustainabtif thakes sense in the context of that
particular effort. In this case, while AIRNow-I eauccessfully developed and deployed for
the city of Shanghai, its fundamental, long terrugdies well beyond Shanghai itself. The
system has the potential to undergird regionadjaality improvement efforts in China with
high quality information and analysis. ShanghaxXpexience and expertise plus EPA’s
home-grown understanding of collaboration at tligomal and national levels can be
instrumental in helping these efforts take hold gralv, but this new effort demands
resource commitments that goes beyond the origiaal

Conclusion

The findings and lessons of AIRNow-1 Shanghai shioat the AIRNow-I system can be
successfully implemented and customized outsidé&tiited States and most likely can be
replicated in a wide variety of national settindgut while the system will be mostly the same
from place to place, the process of engagemenbwilifferent with each new partner. The
challenges and lessons learned in this first iatigwnal partnership provide a set of guidelines
for successfully carrying this effort into otherrseof the world.
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