


Missing Links: A Network Theory of Union Protest and Development in South Asia

1. Introduction

An important question for South Asia is whether trade unions help or hinder economic
development. Because unions affect development by creating or disrupting social stability, it is
crucial to know what protest strategies unions in South Asia pursue and why they pursue them.
Instead of conducting research along these lines, scholars have often relied on arguments
supported by the experience of advanced industrial states. This practice has led to a lack of
evidence on the subject and a paucity of theory appropriate to the South Asian context. I will
work to overcome this problem through an examination of the political economy of labor protest
in six cities in South Asia (Calcutta, Cochin, Colombo, Madras, Bombay, and Delhi) during the
period 1991-2000. My request in this proposal is for funding to conduct interviews and surveys
in these cities over a period of twenty-four months.

My proposed study will advance the understanding of union behavior in South Asia on
both theoretical and empirical fronts. First, it will employ a network-based theory of union
behavior, which holds that union strategies differ based on a union’s degree of formalized
connections to employers and institutions of the state. Unions with more ties protest less, and
use routine strategies of protest. Unions without ties protest more, utilizing one of two
alternatives: extreme acts of violence or Scottian “weapons of the weak” (Scott: 1985). This
higher volume of alternative protest strategies disrupts economic development. Evidence to test
the theory will come from a) interviews with union leaders, government officials, and managers,
b) descriptionsof protest events as reported in the Indian and Sri Lankan press and c) surveys of
and interviews with employers and investors.

2. The Debate Regarding Unions and their Effect on Economic Development in South Asia

Writings on the role of unions in development are often polarized between advocates of
full social and political participation and those advocating restrictions on the power of unions.
This debate has stagnated because authors lack sufficient evidence and theory to better
understand the determinants of the volume and type of labor militancy in developing countries.
Instead, the tendency has been to rely on comparisons with the experiences of advanced
industrial countries. This tendency has not been limited to, but has been especially true of
authors discussing trade unions in South Asia.

Those in favor of high levels of union participation argue that unions provide a voice for
workers and access to institutional means of grievance resolution, decreasing social tensions and
increasing political stability (Fisher: 1961; Kearney: 1971; Ramaswamy: 1983; DeSilva: 1998;
Heller: 1999). These conditions in turn a) attract investment, b) reduce the amount of profits lost
to strikes and c) increase productivity by reducing absenteeism and turnover. Many advocates of
this position rely on the experiences of corporatist European countries like Norway and Sweden
to support their claims.

Those suggesting greater restrictions on union activity argue that unions which provide
voice and access to state institutions of grievance resolution also tend to be politically connected
and powerful. This produces more conflict, not less. Such unions hurt the economy by a)
discouraging investment, b) lowering profits through strike activity, and ¢) pushing up wages and
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inflation. These authors argue that the benefits of union participation can be attained without its
detriments by restricting unions to negotiations over firm-level issues and often point to the
experiences of the U.S. and Japan (Mehta: 1957; DeSchweinitz: 1959; Deyo: 1987; World Bank:
1995).

There are two reasons for increasingly polarized perspectives and a diminishing number
of fresh insights in this debate. The first reason is empirical. We do not know enough about
union behavior and its causes to confirm or deny opposing claims. Enough research has not been
done.

The second reason is theoretical. The two ideal types that structure this debate--
Scandinavian Corporatism and firm-level bargaining—do not fit the reality of the South Asian
context. They are based upon the realities of the highly institutionalized political economy of
labor in advanced industrial countries (Pontusson: 1999; Kitschelt 1999; Pempel: 1998, 1-80).*
To expect the experience of these states to provide us with insights into what is happening on the
ground in South Asia is unrealistic. Three things make labor relations in South Asia different
than in advanced industrial countries: 1) the type of arbitrary power exercised over workers by
employers, unions, and the state; 2) the grievances produced by this arbitrary power; and 3) the
means through which these grievances may be addressed.

In South Asia, power over workers often takes the form of patriarchal, charismatic, or
“sovereign power” as often as it does rule-governed interactions (Foucault: 1975, Weber: 1978).
In his study of jute mill workers in Bengal, Dipesh Chakrabarty argues that “unions. . .were
never organizations based on a relatively disciplined body of workers subject to. . .institutional
controls. . ” (Chakrabarty: 1988, 135).  Despite their best efforts over a half century of
organizing, Communists “formed organizations based on ‘loyalty,” where authority did not flow
through a grid of rules and procedures but derived directly from hierarchy and status”
(Chakrabarty: 1988, 158). Similarly, “corporatism” and “firm-level unionism™ in the developing
world may tend to rely on entirely different mechanisms of control—fear, repression, guilt, and
violence--than the formal rules and compliance procedures one would expect.

Because the power structure is more hierarchical, workers often have fundamentally
different grievances. Generally speaking, workers in advanced industrial countries agitate for
increases in wages and benefits and little more. During the 1980s and 1990s wage and bonus
issues in India were the stated cause for about only 30% of reported industrial disputes (Labour
Bureau: 1980-98). “Indiscipline and violence™ were the stated cause of about 15% of disputes,
while the firing of fellow workers was the stated cause for about 18% of industrial disputes. A
full 35% of disputes were classified in the “other” category—issues such as insults, harassment,
theft, personal leave, etc. These figures represent a workplace in which workers’ grievances are
very often not those of broken rules, but broken egos and broken bones.

They are also representative of a workforce that often responds to differences with
management in fundamentally different ways than unions in advanced industrial countries,
resorting alternately to “indiscipline and violence” and “weapons of the weak.” In a dramatic
incident in 1997, a group of workers in Colombo ransacked the home of the manager of Coca-
Cola and held him hostage (Lakehouse:1997). This type of action is typical of industrial
relations in South Asia and many parts of the world in which disputes are “resolved” through

* By “institutionalized” I mean rule-governed. For the purposes of this project, “institutions” are rule-governed
(formal) interactions that reproduce themselves over time. The difference between formal and informal interactions
is crucial to the network theory of union behavior I develo; in the next section.
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destructive attacks on the life and property of those in power. This type of protest resembles the
attacks on the manors of feudal lords in England prior to the massive shift to petitioning of
central state authority (Tilly: 1995) or the “public, collective, destructive and fotal” peasant
insurgencies of 19th century India (Guha: 1999, 109). It is far from being fully institutionalized.

3. A Network Based Theory of Union Behavior

To answer the question of how unions help or hinder economic development in South
Asia, we should stop making inferences from the fully institutionalized setting of advanced
industrial states and ask questions closer to the ground. The first question must be “which
unions in South Asia do what and why?” Tt is the primary question because the deciding factor
in whether unions are good or bad for development is the amount and type of protest in which
they engage. Higher levels of disruptive social protest may threaten investment and decrease
productivity. Cross-sectional analyses have shown a correlation between disruptive social
protest and poor macro-economic performance (Barro: 1991; Easterly and Rebelo: 1993). More
subtle forms of protest like failing to show up to work also negatively affect economic
performance by lowering firm productivity. This section lays out a series of hypotheses based on
a network theory of union behavior geared at explaining what causes unions to adopt varying
forms of protest.

The fundamental premise of network theory is that the behavior of individuals is guided
by repeated interactions over time, which are defined as “network ties.” Network ties may or
may not be institutionalized (i.e., rule governed). In fact, in the absence of access to institutional
resources, groups may sustain themselves entirely on informal network ties (Diani: 1995).
Network ties affect the amount of financial, institutional, and informational resources to which
an actor or group has access. These resources and information may affect the success of a
group’s collective action (Laumann and Knoke: 1987; McCarthy and Zald: 1977), the
representation of its interests in government (Eulau: 1986; Knoke, 1990), its spread of
propaganda (Katz and Lazarsfeld: 1955), its recruitment efforts (Gould; 1995; McAdam 1988),
or its strategies of social protest (Tilly: 1978).

Moving away from a sole focus on formal institutional arrangements does not require
ignoring the importance of institutions altogether. My plan is to analyze union behavior along a
continuum of least to most institutionalized network ties with political parties and employers.
This continuum avoids the mistake of falsely dichotomizing between corporatism and firm-level
unionism while allowing for the possibility that different forms of institutionalized relationships
may affect union strategies and thus development.

My hypotheses are represented in the following set of diagrams:
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These diagrams represent ideal-typical combinations of ties with employers and political
parties. The most institutionalized set of ties is represented in box A of the left diagram. Here,
unions have strong ties to well-connected, powerful political parties and employers. The least
institutionalized set of relationships is represented in box H of the right diagram. Here, unions
have few connections with any political parties or employers and would be the least likely to be
governed by rule-bound interactions.

The diagrams also present predictions of the amount of protest in which unions will
engage and the types of tactics they will employ as a result of these ties to employers and parties.
“Routine protest” actions are actions such as marches, pickets, and the circulation of petitions.
“Violent” tactics can be directed outwardly at management, police, company property, or other
political organizations. They can also be inwardly projected as when strikers threaten or carry
out suicide actions. Tactics are “non-routine” if the action is not usual but not violent as in the
case of occupations (“sit-ins”). Weapons of the weak include things such as “shirking” (skipping
work) and quitting a job. Finally, the volume of strikes is the amount of strike activity measured
in number and length of protest events.

The left diagram summarizes my hypotheses regarding the influence of connections with
large and powerful parties. Connections to large political parties will lead to routine strike
behavior for one main reason: democracy and economic liberalization have put big parties under
electoral pressure to ensure a smooth functioning economy. Even in West Bengal, one of the
most militant states during the 1970s and 1980s, the number and length of strikes have dropped
near or below the all-India average after liberalization during the 1990s (Labour Bureau: 1970-
1990). Large parties must still “flex their muscle” to compete with other unions for members,
but they must do so without crossing the line of political viability. So they cannot allow
affiliated unions to be overly disruptive in terms of their protest tactics in which they engage. In
cases in which unions have weak ties with large party unions or employers will they engage in
weapons of the weak (Box D). This is because they will be without institutional means of
resolving their grievances and will not have the aid of a political party in overcoming collective
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action problems. Also included in this diagram are some intuitive predictions regarding the
volume of union protest as it relates to ties with unions and parties.

My hypotheses regarding the impact of minor or small political parties are summarized in
the right diagram. Unions with connections to small parties will not be constrained in the same
manner as unions affiliated with large parties. They are well organized but do not have the same
investment in social stability, and thus will be more prone to violent protest tactics and non-
routine forms of protest. The most violent unions will be those with strong ties to small parties
and weak ties to employers (Box F). Avoiding this outcome requires that the union with ties to a
small party also have ties to employers. I predict that unions with this set of ties will engage in
non-routine but non-violent actions (Box E). If unions only have weak ties to a small party and
strong ties to employers, we can expect a fairly smooth process of industrial relations (Box G).
Because of their isolation, unions with few ties to parties or employers will be less inclined to
engage in organized violence and more inclined toward individual acts of passive aggressive
behavior or acts of total desperation, such as threatening to jump from a high place or self-
immolation (Box H). The difference in behavior between workers with weak ties to both small
parties and employers (Box H) and workers with weak ties to both large parties and employers
(Box D) is explained by the moderating influence of the large party as explained in the previous
paragraph. This diagram also includes some intuitive predictions regarding volume of protest.

4. Cases, Models and Data Collection
Cases

To test these hypotheses, my study will analyze patterns of strike protest in six South
Asian cities during the period 1991 to 2001. These cities were chosen for the study because of
the large amount of variation they exhibit in the predominant types of network ties held by
unions. A list of the cases and a summary of the predominant type of network ties is found in the
following table:

Table 1
City Predominant Union Ties
Calcutta Single party unionism. The vast majority of unions operates under the
banner of the Communist Party of India (Marxist)
Cochin Two _party unionism. Union leaders are connected primarily to the two
major parties in the state of Kerala, the CPM and the Congress.
Colombo Competitive unionism. Union movement is split between unions with strong

connections to parties, strong politically independent unions such as the
Ceylon Mercantile Union (CMU), and isolated workers’ organizations in
Export Processing Zones.

Madras Charismatic party unionism. Unions have weak links with the major parties
in the state of Tamil Nadu—DMK and AIADMK. Charismatic unionism by
famous politicians and other individuals is common.

Bombay Connected firm-level unionism. Unions have ties to employers and weak
links to political parties of varying sizes. They occasionally join together

under the banner of political parties during joint protests, but mostly operate
5




at the firm level.
Delhi Isolated firm-level unionism. Unions have few ties with either employers or
political parties.

Information for this table was gathered from C.S. Venkata Ratnam, 2001 and through dozens of
my own interviews with unions, employers, and labor officials in South Asia

The cases exhibit the range of ties needed to test the theory. This method of comparison follows
the lead of scholars who have recognized the advantages of comparative study within South Asia
in addressing important questions in political economy (Herring: 1987; Dreze and Sen: 1995;
Dreze and Sen: 1998; Sinha: 2000). These scholars have been able to generalize based on South
Asia’s rich diversity while remaining sensitive to concerns of context specificity.

Models

While my hypotheses are conveniently represented in the two by two diagrams above,
they will be tested with continuous variables measured at the firm level in a series of statistical
models. These will be Ordinary Least Squares (OLS) cross-sectional regression models of union
protest in which measures of strategies and volume of strike protest will be the dependent
variables and measures of ties to parties and unions will be the primary independent variables of
interest. The equation estimated for each of these models will be as follows:

DepVar = B, + B,CBI + B,DRI + B,PTI + B,PPI + B,NCI +
B,Wages + B, Inf latiom BUnemployment + B,Growth + ¢

Where DepVar is one of eight dependent variables, CBI is an index measure of the degree of
institutionalized bargaining, DRI is an index measure of the degree of cooperative interaction
outside of the formal collective bargaining arena, PT/ is an index measure of a union’s ties to
political parties, PPI is a measure of the power of the party to which a union is affiliated, NCI is
a measure of the nature of conflict between a union and employers, Wages is the average wage of
a group of workers, Inflation is the average rate of change in the consumer price index per year,
Unemployment is the average percentage of the labor force not employed per year, and Growth is
the average annual rate of change in the state domestic product.

The eight dependent variables include 1) the number of routine strike actions, 2) number
of non-routine strike actions, 3) number of acts of outward violence, 4) number of acts of inward
violence, 5) average length of strikes, 6) average number of strikes, 7) absenteeism, and 8)
turnover. I will measure these dependent variables and the primary independent variables of
interest (measures of union ties to employers and parties) at the firm level. I will also gather
information on wages at the firm level. Inflation data is available at the regional/city level while
unemployment and growth are state-level variables. The following sections elaborate on the
definitions of these variables and the sources I will use to measure them.

Data Collection

Dependent Variables: Strategies and Volume of Strike Protest
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Data for the dependent variables in the study will mainly be gathered from a selection of
newspapers prior to my arrival in South Asia. Each event reported in the press will be coded for
strike tactics in the categories outlined above: routine acts of protest; violence toward others;
inwardly directed violence; and non-routine, non-violent tactics. Each event will also be coded
for length of strike.

Passive-aggressive forms of protest (weapons of the weak) will of course rarely appear in
the press. My solution to this problem will be to measure absenteeism and turnover rates
through firm records and interviews with firm managers. While this admittedly ignores some
forms of protest that might be classified under the broad term “weapons of the weak,” from the
perspective of economic growth, absenteeism and job-leaving are the most crucial forms of
passive-aggressive protest because of their effects on productivity. Data on length of strike may
also not be clear from press reports. These will also be gathered during interviews with
managers.

The newspaper articles for four of the six cities in the study are on microfilm available
from the collection of The Center for Research Libraries in Chicago, Illinois. Articles from Sri
Lanka were gathered during my research there during the 1997-98 academic year. The articles
for Cochin are available in a collection of newspaper clippings at the Secretariat library in
Kerala. I expect that the gathering and coding of these articles will be completed by September
of 2002. A summary of the work completed so far and the work to be done is presented in Table
2.

Table 2
City Newspapers Work Status
Calcutta Statesman (Calcutta), 244 reels of microfilm to be read and
Amrita Bazar Patrika coded
Cochin Malayala Manorama, Articles at library of State secretariat
Mathrabhumi, Hindu (Cochin) in Trivandrum to be read and coded
Colombo Daily News, Island, Daily Mirror | Complete through 1998. Remaining
articles at Lakehouse Press in
Colombo
Madras Indian Express (Madras) Work begun, 127 more reels of
microfilm to be read and coded
Bombay Times of India (Bombay), 280 reels of microfilm to be read and
Economic Times coded
Delhi Indian Express, Hindu Articles retrieved from microfilm

It might be argued that press reports are less reliable than other sources such as
government records. Profit motives and editorial bias may result in coverage bias, excluding less
spectacular events or excluding some details from a report. I have two responses to this claim.
First, I will test for coverage bias by comparing the average number and size of strike events
reported in the press with those reported in government sources (such as the Indian Labour
Yearbook). Second, even if some details are omitted, the information contained in press reports
will be infinitely more detailed than the mere counting of events in government records.

Independent Variables: Measures of Union Ties to Political Parties and Employers
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The data for the independent variables (network ties) will be collected through surveys
and interviews with employers, union leaders, and government officials who were involved in
the strike events reported in the press. These data will be used to construct the following indices
of the strength of institutionalized union ties to employers and political parties, which will then
be entered as variables in the OLS analysis. The data for all of the indices will be based on as
much information as memories and records permit.

Collective bargaining index (CBI). A score of zero will be assigned to unions that have
not signed a collective bargaining agreement. Unions that have signed collective bargaining
agreements will receive a score of one divided by the number of violations of the agreement.

Dispute resolution index (DRI). This index will measure cooperative interaction between
employers and management that may not take the form of institutionalized bargaining. Scores on
the index will be calculated as the number of disputes referred to the Ministry of Labour for
conciliation plus the number of disputes that fail in conciliation.

Party ties index (PTI). This index will gauge variation in union-party ties by adding the
following measures: a) percentage of strikes in support of a political issue b) percentage of
strikes in support of a particular candidate for office; c) percentage of strike decisions mandated
by political leadership.

Political power index (PPI). This index will measure the political power of a union’s
affiliated party by combining two standard measures into an additive index: a) percentage of
seats in the state or national legislatures and b) percentage of seats in the Chief Minister’s or
Prime Minister’s cabinet.

Nature of conflict index (NCI). This index will measure the nature of conflict between
employers and unions by taking the number of disputes that are caused by caused by “violence,”
“indiscipline,” or abuse and harassment of workers as a percentage of the total number of
disputes in a firm.

Control Variables

Data for control variables will be collected from secondary sources to test competing
explanations centering on the level of prosperity of workers. 1 will collect wage data at the firm
level during interviews with employers. Data on unemployment and inflation are published at
the state level in the Indian Labour Yearbook. State-level growth figures are published by the
Center for Monitoring for the Indian Economy.

5. Assessing the Impact of Union Protest on Development

While a large portion of the research for this dissertation is designed to test the claim that
networks matter in determining union protest strategies, it is crucial to show that protest
strategies actually make a difference with respect to developmental outcomes. Because of the
small number of economic centers in the analysis (six cities), formal statistical models of macro-
economic performance (such as models of inflation or state domestic product) would not produce
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robust results. Instead, I will utilize a variety of other strategies to assess the impact of protest
strategies on economic performance. These will include: 1) a survey of representatives of
private sector firms; 2) a survey of foreign investors; 3) interviews with employers; and 4) the
firm-level models of absenteeism and productivity discussed in section four of this proposal.

Survey of Private Sector Firms

This survey will be modeled after a survey conducted by the World Bank (World Bank,
2000). In this survey, 210 private sector firms were asked to rate eighteen potential obstacles to
operation and growth of business on a four-point scale ranging from “no obstacle” to “major
obstacle.” In rank order, the obstacles most often cited as moderate to major were “inflation,”
“labor regulation,” “corruption,” “infrastructure,” and “policy instability/ uncertainty.” “Labor
regulation” ranked second, but to most Indian employers this term probably meant restrictions on
hiring and firing of workers. India has notorious regulations requiring employers to obtain
permission from the government before firing or laying-off workers. In my survey, I will parse
the “labor regulation” term into two categories—"restrictions on hiring/firing of workers,” and
“the functioning of industrial relations.” The survey will be carried out during the course of the
interviews with employers described in section four.

Survey of Foreign Investors

A similar survey will be conducted of a separate sample of top level management of
foreign firms operating in India. The aim of this survey is to shed light on the major
considerations of foreign investors in choosing one location in India over another. The survey
will include a list of things investors might consider in choosing one location versus another for
their investment and investors will be asked to identify each of these considerations as “major,”
“moderate,” “small,” or “not considerations at all.” Considerations will then be ranked
according to the percentage of investors rating each of them as “moderate” to “major”
considerations. The sample will be randomly selected from a list.

Interviews with Employers

Survey data can only go so far in providing an understanding of the impact of industrial
relations on the growth of a firm and the efficiency of its operation. During my discussions with
employers, I hope to collect hundreds of stories about industrial disputes and how they were
resolved. These stories will help uncover and illustrate the mechanisms through which industrial
relations affect firm-level growth. So as not to bias the results of the survey data, these
interviews will occur after the “private sector firm” survey has been administered.

Models of Absenteeism and Turnover

Absenteeism and turnover strongly affect a firm’s productivity. In section three of the
proposal, I hypothesized that worker organizations with few ties to employers or political parties
would be more likely to employ “weapons of the weak,” i.e., shirking or switching jobs. This is
because these workers would be left without any option to protest through institutional channels
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and would also be without the resources of a party needed for collective mobilization. The full
statistical models of absenteeism and turnover were laid out in section four.
6. Concluding Thoughts and Practical Considerations

Since economic liberalization in 1991, states in India have begun reforming their labor
policies in an effort to attract investment. In this respect, the reduction and simplification of
labor regulations has been a competitive effort vis-a-vis other Indian states and other countries in
Asia (Venkata Ratnam, 2001). It is clear that employers would prefer more labor mobility and
thus less restrictive laws regarding their hiring and firing practices. However, the basis for
competition with regard to industrial relations policy is less clear. Employers, government
officials and unions in South Asia do not know whether unions are good for development or
what kinds of unions are good for development. My aim is to change this by 1) using new
evidence to test the theory that isolation of unions from political parties and employers creates
more socially disruptive protest and 2) by showing whether such disruptive protest has
substantial effects on developmental outcomes. This will be accomplished through cross-
sectional statistical analyses of the relationship between union network ties and forms of strike
protest, and surveys of employers, investors, union leaders and government officials in six South
Asian cities.

It should be noted that while the project sounds big, the research is to be very targeted.
The universe of cases for this study is all strike events that have been reported in the press in the
six cities of the study. The first benefit of this method of case selection is that I will have a clear
idea of whom to interview when I arrive. The second benefit is that it makes the number of
interviews to be conducted a manageable one. Based on government data through 1997, the
average number of strikes per year in states in India during the 1990s was 83 (Labour Bureau:
1991-97). Not all of these have been reported in the press, and because active unions strike often
in the same firms, the ratio of the number of strikes reported and the number of required
interviews with union leaders is less than one to one.

The efficiency of my research will be aided by my contacts on the ground and first-hand
familiarity with South Asia. I have friends and acquaintances throughout India, and I have
especially strong contacts in Kerala. 1 visited and applied for support from the Centre for
Development Studies (CDS) in Trivandrum. These contacts will serve as a good base for
research in other locations.

From both a practical and a theoretical standpoint, my research in Sri Lanka can be
considered as a test case for this study. During the 1997-98 academic year, 1 carried out
interviews with union leaders, employers and government officials. 1 found informants to be
very willing to meet and share information. I also collected and coded thirty years of newspaper
articles gathered from the Lakehouse archives in Colombo. Results from preliminary analyses of
these data support the theories laid out above.

Sri Lanka began its policy of liberalization in the late 1970s. During the 1980s, the
United National Party pursued highly repressive policies against unions in an effort to attract
investment in low-end manufacturing industries. My research indicates that this repression
created an unwieldy process of industrial relations, with unions pursuing increasingly desperate
measures to call attention to their demands—hostage taking, destruction of property, etc. Many
of these events made international headlines and caused the closure of foreign enterprises.
Whether this evidence from Sri Lanka can be generalized to the rest of South Asia will be of
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direct interest to employers, unions, governments, workers and investors in South Asia and will
have implications for debates over industrial relations policy throughout the developing world.
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The Chinese Scientific Community at Century's End: lts Reconstitution, Changing
Social Roles, and International Significance

Introduction

With China's rapid economic growth and emergence as a major trading nation, its
increasing importance for global climate change, and its growing significance for
international security affairs, there is a pressing need for an improved understanding
of China's scientific and technological capabilities. China's scientific base is of direct
relevance to each of the three international issue areas noted above. Projections
about where China is going in the 21st century, as a nation and as a culture, which do
not consider the role of science are likely to be quite misleading. A comprehensive
study of China's scientific community-its historical evolution, internal characteristics,
economic importance, and political roles-is therefore especially timely.

Throughout the 20th century, science has occupied a special place in
Chinese and foreign thinking about Chinese modernization. Within China,
Chinese elites concerned for the future of the country exhibited special
interest in for the introduction of modern science. As a result, serious
institution building for science began during the first two decades of the

20th century with the establishment of modern universities, scientific
societies, and science-related government agencies. These efforts continued
in the 1920s with the establishment of the Academia Sinica, and into the
1930s with a variety of government and non-government initiatives designed
to root science in Chinese soil. Many of these efforts were supported by
foreign religious and philanthropic organizations.

Throughout the "May 4th era" of the late 'teens and early 1920s, Chinese
cultural iconoclasts saw in science a way to destroy the inherited

Confucian order and build a rich and powerful country. An especially
important theme sounded at that time was the close relationship between
"science" and "democracy;" a modern and capable China needed both. Thus,
since early in the 20th century, "science" was associated with economic
development and political change in the minds of progressive intellectuals
and new nationalistic political elites.

The full story of China's introduction and institutionalization of science

in 20th century has yet to be told. We do know, however, that it is a story

of achievements and failures occasioned by frequent disruptions by war and
political campaigns, with only relatively brief periods of stable

development. The period since 1978, when seen against the century as a
whole, is among the longest of these relatively stable times.

China's 20th century scientific development story is also one that reaches



across oceans. Foreign training has played a major role in the development
of China's cadre of scientists. Large numbers of Chinese have pursued their
professional careers outside of China, and there has been continuing
interest in Chinese scientific development from foreign governments and
non-governmental institutions. In light of this history of domestic

political disruptions and "scientific Diaspora,"” it has been

difficult-though not entirely impossible-during most of the 20th century

for China's scientists to develop a clear sense of their own national
community. On the other hand, the many ties which have survived the
Diaspora have led to an "extended community," a network of professional,
community-like relationships which transcend national boundaries and
political ideologies.

As China approaches the beginning of the 21th century, it does so with
policies for its research and higher education systems which, since the
late 1970s, have sought both to elevate the status of science and to
reaffirm the theme from earlier in the century that science is the key to a
prosperous, strong, and modern China. These policies have led to major
reforms within scientific institutions, and although they have not always
put resources behind declarative policy, they have revolutionized the
context in which science is conducted in China. By encouraging the
strengthening of scientific associations, supporting peer recognition of
genuine scientific achievement, providing sanction for active professional
communication, and allowing extensive internationalization of research and
education, these policies have permitted the reconstitution of a national
Chinese scientific community after years of social turmoil and political
intervention into science.

Project Overview and Investigators

The project being proposed here seeks to understand the terms of this
reconstitution. It attempts to do so with reference to:

1. the dilemmas of scientific community building in 20th century China
2. the reform policies since 1978 which have reshaped the landscape
for scientific community building

3. the inherent characteristics of the Chinese scientific

community-its size and disciplinary composition, modes and levels of
training, institutional environment, patterns of communication and social
stratification, and degrees of cosmopolitanism

4 its relations to the economy, including the implications of the
economic reform agenda for science, and
5 its political standing and relations to the state.

While our concern is with the scientific community as a whole, for
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convenience and manageability, we will focus on selected disciplines
(tentatively, chemistry, earth sciences, areas of engineering, genetics,

and physics). Although the scope of the project is broad, we believe that

an approach which looks at the integration of each of the five items noted
above is necessary if the dynamics of the scientific community are to be
understood. In light of our prior work, familiarity with the issues, and
knowledge of the research environment, we believe that the comprehensive
approach being proposed is manageable.

The project grows out of some 15 months of scholarly exchange between the
principal investigator, Richard P. Suttmeier, and co-investigator, Cong

Cao. Suttmeier's early work on the Chinese scientific community, which
focused on the Chinese Academy of Sciences (CAS) (Suttmeier, 1974), has
helped provide background information for Cao's recently completed
dissertation research on elite formation and a changing CAS, the progress
of which Suttmeier has followed with interest. Both investigators have had
extensive experience with science policy and organizations in China and
have published widely on topics relevant to the project. Before beginning
his doctoral work at Columbia, for instance, Cao was employed for five
years at the Institute of Scientific and Technical Information of Shanghai.
Suttmeier has followed and published on Chinese scientific development for
many years, and recently has had unique opportunities to observe the
scientific community in operation as a consultant to the Worid Bank/UNDP
Key Studies Development Project and as a member of an international team
organized by the Canadian International Development Research Center to
review a decade of science and technology (S & T) reforms on behalf of the
State Science and Technology Commission. Through months of exchange, the
investigators discovered common interests in scientific community formation
in China and came to agreement that this important subject has been
neglected and warrants considerable attention.

Key Research Questions

Much western thinking about scientific communities has been inspired by
sociologist Robert Merton and his followers. Although the Mertonian
tradition has been critiqued by more recent cohorts of scholars working on
the social studies of science, certain underlying questions raised by
Merton and his followers remain central for theoretical definitions of what
scientific communities are. These involve intra-community issues, such as:

* operative norms

* professional socialization
* patterns of communication
* social stratification

* rewards and punishments



and the broader social and political contexts in which the community exists.

We believe that in exploring the nature of the scientific community in
China, these questions are appropriate foci as well. However, we also
expect that an understanding of the nature and behavior of the Chinese
scientific community will require special attention to institutional and
political contingencies and to the strong "relational" nature of Chinese
culture. Indeed, our expectation is that scientific-community
characteristics in China will be a complex blending of:

* culture-based emphases on personal relationships

* political influences from the Chinese state

* powerful commercial imperatives resulting from the post-Mao reforms
* the norms and practices of science in the West, including those

found in both academic and commercial spheres.

The relative influence of these combined factors, and the direction of
change in relative influence, will be principal areas of interest in the
study. Using documentary analysis and interviews in both China and the
U.S., the project will include the following four tasks, each of of which

is likely to form a book chapter in the project's final product.

TASK 1: Defining the Chinese Scientific Community

The first main task of the project will be to define the Chinese scientific
community with reference to its size and disciplinary composition, modes
and levels of training, institutional environment, patterns of

communication and social stratification, and degrees of cosmopolitanism.
The Chinese government over the past decade has vastly improved the quality
and quantity of statistical data on the numbers of scientists in China,

their training and current projects, and places of employment. These data
would provide the foundation for the analysis. Less work, though, has been
done on the more subtle and complex community-defining characteristics
having to do with scientific communication, stratification and elite

formation (cf., Cao, 1997), social control and quality assurance, and

degrees of cosmopolitanism. These questions, however, go to the heart of
the challenge of understanding the reconstitution of China's scientific
community. The political penetration of science and the interruptions of
professional careers during the Maoist period undercut the possibilities of
establishing a viable scientific community, as that term is normally used.
These actions disrupted communication, tended to make stratification more a
function of political criteria than of achievement, compromised mechanisms
of quality control, and contributed to the provincialism which

characterized Chinese science at the end of the Mao era.




In exploring how China has moved-and hopes to move further-beyond the
pathologies of the Maoist era, we propose that research into the inherent
characteristics of the scientific community be approached in the following
ways:

Organizational Analysis

A central issue in the comparative study of scientific communities is the
extent to which the formal organizations in which scientists work undercut

or support professional norms. This has been true in China as well. In the
1950s, for instance, Soviet-inspired organizational forms were imposed on a
fledging scientific community whose values were derived from alternative,
Western-inspired organizational arrangements.

Since the initiation of reforms, the organizational context for the work of
scientists has changed in important ways. First, there have been a number
of changes in the organization and operation of the Chinese Academy of
Sciences. Second, the research role of universities has become far more
prominent than before. Third, there are more vigorous efforts being made to
strengthen research in industry.

The proposed project would investigate the work environment in a sample of
units in each of these three sectors with reference to the resources

available, the quality and style of management, and the extent to which
professional as opposed to organizational values are being promoted. A
special organizational issue with important sociological implications is

the (re)introduction of the honorific academician (yuanshi) system within

the CAS, with elite membership being drawn from all organizational sectors
of the Chinese science community (Cao, 1997).

Professional Societies

The study of professional societies in China has been quite limited (cf.,
Suttmeier, 1973). Yet professional societies in other countries often play
a crucial facilitating role in-indeed, are often the central nucleus
of-community formation. In China, the societies were subject to political
penetration early in the history of the PRC and continue to be seen by the
Communist Party as mechanisms for political control. Yet it is also clear
that, in the post-Mao era, professional societies have benefited
significantly from political liberalization and a general pro-science

policy environment. Moreover, they have resumed a significant role in
scientific communication and coordination among scientists in different
organizational systems (CAS, universities, etc.). In some fields (e.g.,
medicine), the relevant societies now play an active role in shaping policy
pertaining to research in that field. As will be discussed further below,
professional societies also have begun to play a more active role in
providing advice to the government on technical issues over which they have




cognizance.

Communication, Deviance, and Quality Control

Mechanisms of scientific communication are central features of an active
scientific community, both for binding the community together and as
instruments of social control. Normal mechanisms of scientific
communication were disrupted during the Maoist period, but since the late
1970s there has been a steady growth in the appearance of journals and
professional meetings. At the same time, China has not been free of
problems of plagiarism and fraud in the use of media of scientific
communication. This suggests, among other things, that norms of scientific
integrity are not as fully established as they might be, that new

incentives for deviant behavior may be operative, and that mechanisms for
quality control are not fully institutionalized. As part of this study, we

would explore the communication practices of selected disciplines to
ascertain communication preferences, prestige judgments, attitudes towards
deviance, peer-review practices, and the more general economic and
political environments surrounding publications, meetings, electronic
communications, and other forms of scientific communication.

Cosmopolitanism

Patterns of communication will also shed light on the question of
cosmopolitanism, an issue which has special significance for China. Because
of the close historic links between science and nationalism in 20th century
China, and pressures for autarky during the Maoist period, the

international qualities of science have been politically and

psychologically problematic for many in China. To be cosmopolitan has often
been interpreted as being less than Chinese. A contemporary manifestation
of this issue is the debates which go on among Chinese scientists about the
desirability of publishing in English, the international standard for the
sciences, as opposed to Chinese.

At the same time, China's 20th-century scientific Diaspora, including large
numbers of scientists and science students who have gone abroad since the
late 1970s, has led to a large number of Chinese scientists living outside
of China, many of whom maintain professional ties with mentors and
colleagues within their native country. We can thus speak of a
transnational "extended" Chinese scientific community as well as a
"national" one, with the former providing a constant source of cosmopolitan
influence on the latter. How these influences are received by China's
national community is not entirely clear, but one can assume they are quite
important for its development with reference to training and research
quality, norms of scientific practice, and more general science-society
understandings pertaining to relations with the economy and with the state.

Through interviews with scientists, both in China and in the U.S., we will




. seek to understand the degree of cosmopolitanism within the Chinese
scientific community and to identify the attitudes towards the values of
cosmopolitanism. While we would expect to find considerable enthusiasm for
international cooperation in science, we also expect that the idea of
participating in an internationally common, cosmopolitan community will be
more complex and problematic for many Chinese scientists for reasons of
language, material conditions, national policy, political ideology, and
cultural pride. Special attention will be given to the question of using
Chinese as a cosmopolitan language of science.

TASK 2. Examining Reform Policies and Their Impacts on Professional Life

There have been a number of studies in China-and, to a lesser extent,
outside of China -of the broad contours of the science and technology
reforms which began in the early 1980s (e.g., Gu, 1995; IDRC, 1997). These
studies have tended to focus on macro-level funding and organizational
changes, with particular attention to reforms intended to more effectively
link research to production. This second section of the study will build on
this existing work, especially with reference to the reorganization of
research (e.g., through the development of "key" and "open" laboratories
and engineering research centers); the establishment of new funding

. mechanisms, including the National Science Foundation of China (NSFC); and
quality-enhancing programs, which lead to the funneling of resources to
elite institutions. Understanding how these have affected professional life
and the research environment is imperative to understanding Chinese
scientific research.

Special attention will be given to various innovative programs for

supporting the work of young scientists and to attract back to China young
Chinese who are studying or working abroad (e.g., the Special Fund for
Outstanding Young and Middle-Aged Scientific Personnel, the Special Fund
for Chinese Scholars Abroad to Return for Short Term Research or Lecturing,
the Fund for Distinguished Young Scholars, etc.).We also will examine the
new "100 /1,000 / 10,000" (baigianwan gongcheng) initiative designed to
nurture selected numbers of young scientists to become international
leaders in their fields by the beginning of the 21st century. In addition,
China's National People's Congress has passed a number of laws during the
reform period which pertain to science and whose significance needs to be
assessed.

TASK 3. Examining the Relationships Between Science and the Economy

. The third main focus of the study will examine the relationships between
science and the economy. A major objective of post-Mao S & T reform




policies has been to encourage closer links between scientific research and
economic activities, the absence of which has been problematic since the
establishment of the PRC. The difficulties of connecting science with the
economy have been a complex mixture of the failures of institutional
design-the Soviet-inspired institutions created in the 1950s were
characterized by strong disincentives for cooperation between scientific
and economic actors-and a scientific culture lacking in commercial and
applied orientations.

Much has changed as a result of the reform policies, but to the extent that
these changes have been analyzed, the focus has been on the relative
success in making research-to-production linkages. The deeper issues of
what the reforms have meant for both the nature of the Chinese scientific
community and for industrial structure, as well as longer-term direction of
the Chinese economy, have received insufficient attention. This section of
the study will therefore allow for the examination of the following issues:

Budget Policies

What have been the scientific consequences of the reform strategy of using
the state budgets as a lever to force research institutions, including both
government institutes and universities, to "enter the market?" What do
changing budget policies in the late 1990s-with the promise of greater
state support for basic research and increased R&D spending by enterprises,
both patterns closer to international norms than those seen at the
beginning of the reform period-entail for the scientific community? What
are the specific changes in budget policiesand how are these decisions
made? Are they likely to enhance or disrupt community building? What are
their implications for the core values of China's science community?

"Spin Off" Enterprises

One of the more interesting consequences of the reform era has been the
creation of a large number of "spin-off" or "new technology enterprises"
(NTEs) by research institutes and universities or by individual scientists
or groups of scientists (Gu, 1994). The more successful of these have
become important sources of revenues for research institutions and sources
of income for individuals. The creation and operation of NTEs also have
injected commercial values into China's scientific community and created
the new professional role of "scientist-entrepreneur." In some cases, the
NTEs have significantly out-performed firms in the state sector, with the
result that the voices of the scientist-entrepreneur now are taken more
seriously in policy councils.

Although this project will not attempt a complete study of the NTEs (see,

Gu, 1994, 1995), the implications of the NTE phenomenon for science will be
examined. Of particular interest is the role of NTEs as supporters of

research, signs that NTEs are prepared to make philanthropic contributions




to basic research and scientific education, the role of NTEs in building
the institutions of civil society (e.g., sponsoring China's first private

bank), and the positive and negative consequences of the introduction of
commercial values into science via the NTEs. Throughout this analysis,
China's experience with scientific and technological entrepreneurship, as
well as with the commercialization of research more generally, will be
compared with international trends.

"Drop Outs"

One of the more worrisome aspects of the institutionalization of marketing
reforms for science is that promising students who once would have entered
scientific careers now choose more lucrative educational and career paths,
while, at the same time, talented young scientists who have already
completed their formal education are abandoning research for careers in
business and finance. The full extent of these losses to science, and the
longer term implications of these current trends, have yet to be
systematically explored. One of the objectives of this third part of the

study would be to investigate and assess these issues through interviews
and documentary analysis in both China and the U.S.

TASK 4. Examining Linkages Between Science and State

As noted at the outset, scientific development in China during the 20th

century has been closely linked to politics since the beginning. The

"science and democracy" themes introduced during the May 4th era continue
to resonate in China even as the relationships between science and
democracy remain opaque (Miller, 1996; Fan and Cohen, 1996). Any attempt to
better clarify the "science-democracy" relationship must begin with the

nature of the scientific community, as we are doing here, and then ask

pointed questions about the manifestation of state policies.

As noted above, the state has repeatedly penetrated and disrupted the
scientific community in the past, but, in the more recent reform era, has
celebrated science and accorded scientists an honored place in society-up
to a point. For leading scientist-dissidents, such as Fang Lizhi and Xu
Liangying (and many of their western supporters), reformist China remains
fundamentally anti-science and anti-democracy. Regardiess of the official
celebration of the importance of science, basic political rights of speech,
inquiry, and association have yet to be granted and/or won, and without
these, China's authoritarian traditions will persist. In this view, it is
precisely this authoritarianism which is chiefly responsible for China's
scientific backwardness over the past few centuries.

Other observers, of course, would note that although the
institutionalization of a regime of political rights would be desirable,



political systems without such rights have nevertheless sustained
productive scientific research. Still others would argue that
democratization involves not only the granting of rights, but also the
creation of a middle class and a civil society of voluntary associations,
the institutionalization of rules of universalism in law and policy, and

the use of high standards of empirical and logical adequacy in assessing
claims to truth in public settings. Science's relationship to democracy
(and democratization), in this latter view, might then best be explored
with reference to its contributions to achieving these objectives.

In an effort to better understand the trends in science-state relations in
China, including possible connections between science and democratization,
we will focus on four areas:

Political Structure

What are the mechanisms by which science and state are connected (e.g.,
Party organization and control, budgeting and resource allocation, national
planning and objective setting, etc.). What characterizes behavior in these
various modes? How have these relationships changed over the past 15 years?
To what extent do we see a more self-conscious sense of collective identity
among scientists in these interactions during the course of the reform era?

Legal System

What is the legal and constitutional framework for science in China? How
does it affect questions of professional autonomy? In addition to reviewing
the relevant Chinese laws, this part of the project again will examine the
changing public positions and roles of professional societies.

Public Policy and Planning

How is science used in public policy making and what are the mechanisms for
policy advice? The analyses here will focus on formalized mechanisms for
advice involving established institutions, such as professional societies

and the academicians of CAS, as well as informal mechanisms based on
personal relationships and other approaches.

Economic Linkages

With an increasing number of scientists becoming active in the world of
business (e.g., through the NTEs, as a result of leaving scientific careers
entirely, etc.), how does China's scientific community bridge the worlds of
commerce and the state? Has its role in serving as a bridge enhanced or
reduced its autonomy? Is it better at playing this role from a position of
greater or lesser autonomy?

Timetable
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We seek support for a project of two year's duration, a summary of which is
shown below in the timetable chart. During the initial four-month period
(Phase 1), the investigators will complete a review of the secondary
literature in English and Chinese on scientific development and the
changing nature of the scientific community in post-Mao China. This review
will focus on Tasks 1 and 2, defining the Chinese scientific community and
examining reform policies and their impacts on professional life,
respectively. Being already familiar with the literature will allow us to
efficiently and quickly launch the project, but we do not expect these
works, in and of themselves, to provide clear answers.

At the end of this initial exercise, we expect to have a refined and

focused strategy for a four-month period of field work (Phase ), the
majority of which will be conducted by Cao and will involve interviews and
the collection of relevant Chinese studies and government reports. Cao's
work within China's science community will be invaluable here. Following
this initial field work, the investigators will together review and analyze
the initial findings and begin drafting reports of those findings as

journal articles or book chapters (Phase Ill). By the end of this four- to
six-month phase, we expect have a solid sociological account of the
scientific community as structured by the kinds of questions raised above
under Tasks 1 and 2.

Phase IV of the project will begin early in the second year and involve a
return to China for further field work. This will involve a stay of up to

three months for Cao and a somewhat shorter period for Suttmeier. The main
focus of activities during this period of field work will be the issues

raised under Task 3, those associated with the economic roles of the
scientific communityand the impacts of a changing economy on them.

Phase V will span a four-month period and include analysis and writing back
in the U.S. A third and final period of field work of two to three months
(Phase VI) will foliow, during which time lose ends and uncertainties from
the work to date will be checked and the issues raised in Task 4 will
continue to be pursued. Finally, the remainder of the grant period (Phase
V1) will be spent in the U.S., analyzing findings related to all task

areas, preparing a book-length manuscript for publication and
dissemination, and presenting or preparing to present findings at
professional conferences.

Significance of Expected Results
The project being proposed will be of interest to three somewhat different

types of audiences. The first is composed of policy makers and
policy-oriented academics in the U.S., in China, and in other countries who



are faced with the tasks of understanding and assessing China's prospects .
as a society and member of the international community in the 21st century.

A large number of questions about China's future-economic progress,

environmental protection, military capabilities, cultural identity-turn on

issues of science and technology. Central to the behavioral dimensions of

these issues are the questions being raised here about China's scientific

community, its sense of identity, its values and governance mechanisms, its

economic role, and its constitutional standing vis a vis the state. By

providing data and analysis of these issues, this study will be of

considerable interest and use to this first group.

A second audience to be served is composed of specialists on China in the
social sciences and some areas of the humanities who have academic
interests in such issues as China's culture and history, its politics and
economics, its treatment of intellectuals, and the patterns and

implications of China's reform experience. Most China specialists,
unfortunately, have tended to regard the issues surrounding China's
scientific development as esoteric; they have a nodding acquaintance with
the historical significance of the topic, but typically lack an

understanding of how to delve into the complexities of science in China's
modern history and contemporary experience. While there is a small
literature that involves the social studies of science in China, there have
been no major additions to it in English for almost a decade-a period of .
great change for China (see, Simon and Goldman, 1989). This study will fill
a serious gap in this literature and provide much needed access to the role
science plays in Chinese society for those whose professional identities
revolve around teaching and writing about modern China.

Finally, the study will be of interest to scholars in the interdisciplinary
field of science, technology, and society. Although China has not loomed
large on the horizons of most people working in the STS area in the past,
that is likely to change. The increasing importance of China to the
international economy, to international security, and to international
environmental issues has already attracted many "non-China specialists."
Chinese science, as manifested in both the national and extended
communities, is also acquiring a growing international importance. With it
will come increasing interest in its behavioral and institutional
characteristics, i.e., in the kinds of questions which we expect to answer
through this project.
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Project Summary

Statement of Objectives
This project will help scholars and practitioners better understand the causes of variation in

the effects of environmental treaties. Environmental treaties vary considerably in how much
they achieve their objectives. Some halt harmful behaviors and “solve” environmental problems;
others have few effects; others achieve their objectives simply due to fortuitous circumstances.
This project will analyze environmental outcomes (both environmental quality and behaviors)
targeted by a range of environmental agreements to:
e assess what share of variation in those outcomes reflects the effects of relevant

agreements and what share is better explained by other factors;

compare agreements to identify which have greater, and lesser, effects;

determine how much particular design features contribute to an agreement’s effects; and

analyze how the benefits of particular design features depend upon characteristics of the

environmental problem, international context, countries involved, and other factors.

Methods to be Employed

Working closely with a statistical consultant and undergraduate and graduate research
assistants, the PI will build a unique meta-dataset linking existing and new data on scores of
environmental agreements, the outcomes they target and indicators of legal, economic, political,
and social drivers of those outcomes. The project will develop and test regression models
designed to distinguish effects of agreements from other explanatory factors, to allow
meaningful comparison of the effects of agreements that address quite different environmental
problems, and to evaluate how generalizable “successful” design features are to other problems.

Intellectual Merit of Proposed Activity

Prior research on the effectiveness of environmental agreements at achieving, or facilitating
progress toward, their goals has derived claims largely from case studies. This project will test
those claims with quantitative methods and a larger and more diverse set of agreements than has
previously been analyzed. This approach offers an alternative means to distinguish the effects of
agreements from other factors and allows assessment of whether qualitative findings generalize
well or are case-specific. Because analyzing more agreements requires analyzing variation in
more variables, the project allows better control than with case studies of non-agreement factors,
better assessment of the confidence that should be placed in estimates of agreement effects, and
better comparison of one agreement’s effects to those of others and to non-agreement factors.
Results will be made available through scholarly, methodological, and policy-oriented articles; a
book; and a website that will provide access to project data, coding methods, and findings.

Broader Impacts Resulting from Proposed Activity

For scholars, the research will evaluate existing claims regarding environmental treaty
effectiveness, confirming some, identifying scope conditions for others, and refuting others. The
project will also develop new methods and provide a new dataset that will help scholars,
governments, treaty secretariats, and non-governmental organizations to investigate questions
beyond those addressed here. For the policy community, the research responds to recent
domestic and international calls for policy-relevant, decision-support research on global
environmental change and a “transition to sustainability” by identifying features of
environmental treaties that can make both existing and future agreements more effective.
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Project Description

How should we design international environmental agreements (IEAs) to better manage
global environmental change? Are there universal rules of “good” treaty design and, if not, how
does the “best” agreement depend on such factors as the type of environmental problem, the
international context, and the characteristics of the countries involved? Countries have
negotiated hundreds of environmental agreements, some of which have resolved problems, some
of which have had limited influence, and some of which have had no impact at all. Accurately
determining which have been most effective and whether to imitate their provisions for other
problems proves challenging. Global production of ozone depleting substances and European
emissions of acid precipitants have declined sharply since relevant treaties were signed while
levels of many marine pollutants and fish harvests have risen despite regional and global efforts.
It is tempting to interpret environmental improvement as “success” and continuing decline as
failure; to attribute improvements that occur as caused by some treaty and its particular design
features; and to promote those features in other arenas.

Although such interpretations may be valid, they risk misinterpreting the evidence. First,
although improvement is preferable to decline, the drivers of environmental degradation are
often so strong that success may be evident in slower rates of degradation rather than
improvement. Second, we can only estimate treaty influence through the difficult comparison of
actual outcomes to what would have happened without the treaty rather than what did happen
before the treaty. Some “successes” are treaty effects but others reflect simply fortuitous but
coincidental economic or technological developments. Third, even if the ozone and acid rain
agreements proved to be truly more effective than marine pollution or fishery treaties, that
greater effectiveness might reflect differences in the problems addressed rather than the
agreements addressing them. Finally, the influence of agreements that induce major changes in
one arena may be highly contingent and may not generalize to other problems. This project
investigates why the effects of environmental treaties vary using quantitative methods that have
rarely been applied in this arena and that have been selected precisely to address these problems.

This project extends previous work on regime effects by addressing whether, how much, and
under what conditions IEAs contribute to environmental protection (Miles, Underdal, Andresen,
Wettestad, Skjerseth, and Carlin 2001; Young 1999; Victor, Raustiala, and Skolnikoff 1998;
Brown Weiss and Jacobson 1998). It develops and applies quantitative approaches to allow
comparisons of one agreement’s effects to others and to variation in outcomes due to other
factors, shedding light on how much leverage IEAs offer us for environmental protection. The
project responds to calls from the US National Research Council, the International Human
Dimensions Programme on Global Environmental Change, and many scholars for research on
“the social determinants of environmentally significant consumption” and the relative
effectiveness of different institutions in managing environmental change and a transition to
sustainability (Committee on the Human Dimensions of Global Change and National Research
Council 1999, 2; Stern, Young, and Druckman 1992, 12-13; Board on Sustainable Development
Policy Division and National Research Council 1999, 11; Committee on Grand Challenges in
Environmental Sciences and National Research Council 2001, 4; Young, Agrawal, King, Sand,
Underdal, and Wasson 1999). It responds to recent calls for “decision support” research on how
and under what conditions international institutions influence environmental behavior so that
domestic and international policymakers can be better informed when designing policy to
address global change (US Climate Change Science Program 2002; United Nations Environment
Programme 2002).
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The project secks funding for analysis (including data and methods development) of the
cffects of IEAs. Planned deliverables for the project include substantive and methodological
articles, a book, and a large dataset of IEA-related variables that will be made publicly available
via a website. Major costs include summer funding for the P1, wages for undergraduate and
graduate rcscarch assistants, and fees for statistical consulting and programming. The Principal
Investigator (a political scientist) has agreement from Glenn Deane, SUNY-Albany, to work
closcly as the project’s statistical consultant (including two site visits during the project). The
project has an advisory board of senior scholars: Peter Sand (University of Munich), an
international lawyer, principal legal officer for the 1992 UNCED conference, who has worked
for UNEP, FAO, and the World Bank; Robert O. Keohane (Duke University), an international
rclations scholar, recipient of the Grawemeyer Award for Ideas Improving World Order, who has
published extensively on regimes; and William C. Clark (Harvard University), an ecologist,
member of the National Academy of Sciences, who has extensive research experience on issues
of environmental science and policy. These scholars have given feedback on (but are not
responsible for) the current proposal and have agreed to provide guidance to the project.

Existing literature and the contribution of guantitative analysis

What do we know about IEAs? 1 define international environmental agreements as legally-
binding intergovernmental declarations designed to manage human impacts on natural resources.
An extensive literature has provided considerable insight into IEAs as dependent variables,
cxplaining their content and the timing of their formation (see, e.g., Young and Osherenko 1993;
Young 1998; Lipschutz 1991). The literature on IEA effects, i.e., IEAs as independent vaniables,
is less well-developed and even basic questions remain unanswered. Most of that literature has
involved qualitative methods and case studies of either one or a small set of environmental
“regimes” or governance systems (see, €.g., Haas, Keohane, and Levy 1993; Cameron,
Werksman, and Roderick 1996; Keohane and Levy 1996; Victor, Raustiala, and Skolnikoff
1998; Krasner 1983). These studies’ constraints have kept much of their analytic focus on
whether an agreement achieved its objectives. They have produced useful conjectures about why
some agreements work and others do not and under what conditions they work. However, those
conclusions have been derived from variation over time and across countries within a single
context, making it unclear whether they apply equally well in other environmental settings.
Recent projects are developing qualitative methods to identify the determinants of “success” by
comparing agrecments, using three, five, twelve, or even thirty regimes (Young 1999; Brown
Weciss and Jacobson 1998; Miles et al. 2001; Breitmeier, Levy, Young, and Ziim 1996; Sprinz
and Helm 1999).

This project is unique in the degree to which it addresses this research quantitatively,
sccking to complement, rather than replace, existing case studies. First, quantitative analysis of
alrcady-cxamined regimes allows replication that can buttress (or refute) existing qualitative
conclusions through alternative methods. Second, case studies convince precisely when their
primary cxplanatory variable (e.g., the agreement’s existence) varies but other explanatory
variables (which, had they varied, would have affected the dependent variable) do not. But this
feature precludes evaluating the impact of variables held constant and weakens claims that
findings generalize to contexts in which those vanables had other values. Quantitative
comparison of multiple cases fosters analysis of important non-IEA variables, allowing a) more
cxplicit control of these variables’ impacts on the dependent variable (making attribution of
agreement effects more accurate), b) evaluation of their impacts as important questions in their
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own right, and c) assessment of which extant claims regarding regime effects are generalizable
and which are linked to the specific conditions of the case studies from which they are derived.
Third, attempts to systematically compare the effects of multiple agreements clearly engage
complex theoretical, empirical, and methodological problems. Yet, negotiators must (and do)
regularly make such comparisons with little, if any, supporting empirical evidence when they
add one treaty provision and delete another. Even if this project’s attempts to make convincing
comparisons fail, they will nonetheless clarify the difficulties to making such comparisons and
identify strategies to help negotiators who must make them to use available evidence wisely. If
the project’s attempts succeed, they can replace claims that “this design always works best” or
“this design worked in this case” with more contingent policy prescriptions of design features
that will work for particular problems in particular contexts during particular time periods.

Explaining environmental outcomes: the dependent and independent variables
Governments negotiate and join IEAs when they value the environmental benefits they

expect from collective efforts more than the economic and other costs they expect to incur in
contributing to those efforts. Agreements are meaningful, therefore, to the extent that they cause
environmental behaviors, and hence environmental quality, to differ from what they would have
been otherwise. This project uses environmental quality indicators as the dependent variable
(DV), whenever possible. But behavior will also be used since agreements can have
environmental effects only through behavioral ones, because influences on behavior tend to be
better understood and more systematic than those on environmental quality, and because data on
behavior often is more available, more comprehensive, and of better quality.

This project focuses on agreement “effects” defined as the differences between
environmental outcomes observed with an agreement in place (as evident in environmental
quality or corresponding behaviors) and the “counterfactual” estimate of what those outcomes
would have been were the agreement not in place. This “observed minus counterfactual”
approach is central to much regime “effectiveness” research but “effectiveness” is also often
used to refer, inter alia, to an agreement’s ability to achieve its environmental goals (Young
1999; Young 2001; Miles et al. 2001; Sprinz and Helm 1999). The project adopts the term
“effects” as a semantic choice with important analytic implications. Comparing observed
outcomes to counterfactuals defines effects as progress in the direction of agreement goals
without requiring measurement of the distance from those goals. It permits analysis of many
agreements that have goals with no specific reference points (e.g., “sustainable development”)
without relying on the analyst to create one subjectively. It also encourages attention to
important agreement effects that may be unexpected, negative, or fall short of (or exceed)
specific agreement standards (Barnett and Finnemore 1999; Victor, Raustiala, and Skolnikoff
1998). For each agreement, the project asks “how far have we come?” rather than “how far do
we have to go?”

To say that the effects of IEAs will be evident in changes in outcomes is not to say that IEAs
are the only sources of such changes. The skepticism of realist theory reminds us that changes in
treaty-regulated behaviors are often due to factors other than the treaty (Waltz 1979; Strange
1983). Even those who believe regime’s can have significant effects recognize that they often do
not and that whether they do depends on other factors. Most research on IEAs and the regimes
that surround them has asked “how do regimes influence environmental behaviors and
outcomes?” This project seeks to answer that question through the broader question of “what
explains variation in environmental behaviors and outcomes?” which more explicitly accounts
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for the influence of other factors on those behaviors. This takes advantage of economic research
into the factors that explain variation in pollution levels across countries (Harbaugh, Levinson,
and Wilson 2000). Including non-IEA explanatory or independent variables (IVs) in an analysis
allows their use as control variables, demonstrating that co-variation between an IEA and some
outcome persists even after controlling for other factors. Economic, technological, political, and
other drivers of behavior also can serve as comparators, allowing assessment of whether an
IEA’s influence is “large” or “small” (although, for cautions, see King 1986). Assessing the
influence of non-IEA factors is valuable in its own right and clarifies whether IEAs contribute
much or little to environmental protection. Finally, non-IEA IVs can serve as interaction terms,
clarifying whether and how IEA influence depends on non-IEA-related conditions.

The plethora of factors hypothesized as driving environmental degradation can be
categorized into four classes: characteristics of the country, the international context, the
environmental problem, and the agreement (Brown Weiss and Jacobson 1998). Cutting across
these categories run distinctions between domestic and international factors and among
economic, political, social, and demographic factors.

Country characteristics explain variation across countries in environmental degradation, i.e.,
why some countries are “green” and others are “brown.” Political scientists have noted that
countries vary in terms of both relatively constant “parameters” and more time-varying
“fundamental” factors (Jacobson and Brown Weiss 1998, 535). Economic models of variation in
pollution commonly include economic, political, demographic, and social indicators (Amin
1992; Grossman and Krueger 1995; Selden and Song 1994; Hilton and Levinson 1998;
Harbaugh, Levinson, and Wilson 2000; Ravallion, Heil, and Jalan 2000; Anderson and
Cavendish 2001). Based on this scholarship, specific IVs will include indicators of per capita
income, economic growth, market structure, technological development, foreign investment and
trade, government type, number of environmental parties and nongovernmental organizations
(NGOs), extent of domestic environmental regulation, polling data on environmental concern,
population size and density, resource endowments, land area, and number of neighboring
countries (Jacobson and Brown Weiss 1998, 535; Haas, Keohane, and Levy 1993; Inglehart
1990; Ross 1999; Ross 2001; Steinberg 2001).

International context characteristics tend to explain simultaneous shifts in many countries’
environmental practices (Jacobson and Brown Weiss 1998, 528). The end of the Cold War, the
start of the war on terrorism, large-scale shifts toward democratic governance, shifts in economic
production and investment patterns, global economic booms or recessions, and development of
new technologies can dramatically alter how, and how much, countries protect or destroy the
environment. Economic, political, and informational globalization may hasten environmental
degradation and also encourage environmental protection (Held and McGrew 1999). More
explicitly environmental trends include increasing environmental attention by the media and the
public, major environmental conferences (e.g., Stockholm in 1972, Rio in 1992, and
Johannesburg in 2002), and major science assessments (e.g., the Intergovernmental Panel on
Climate Change). The influence of these forces on behavior can be independent of, or reflect
interactions with, with the features of IEAs (Young 2002; Stokke 2001). Specific IVs will
include dummy variables for many of these (e.g., the end of the Cold War or major conferences)
plus global indicators of more continuous variables, including indicators of global economic
growth and trade, number of extant environmental agreements, and media coverage of
environmental issues (Social Learning Group 2001).
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Problem characteristics explain differences in outcomes across environmental realms
(Jacobson and Brown Weiss 1998, 521). Behaviors whose environmental costs are borne largely
by those who engage in them are more likely decline as scientists identify those costs than those
whose costs are largely displaced on others. The latter may decline as their costs come to light,
if those bearing those costs can punish those who impose them and/or reward those who do not.
Behaviors will tend to decline more rapidly if their environmental costs are clear, large, and
immediate rather than uncertain, contestable, and far off in time. Governments or corporations
responsible for an environmental harm that are powerful and few in number may be more able to
resist pressures for behavior change but may also be more visible and easily targeted by those
seeking such change (Olson 1965). The availability and price of alternative means of achieving
the goals that motivate a behavior also influence the adoption of more environmentally benign
behaviors. Social and cultural commitment to an activity and economic “embeddedness” can
create inertial resistance to change, as evident in American fossil fuel dependence or Norwegian
whaling. When an [EA regulates an activity, certain traits may make it harder to regulate (more
“malign”) than others (Miles et al. 2001). Market structures can reinforce or undercut regulatory
efforts — international marine pollution regulations benefit from the incentives shipbuilders and
ship insurers have to monitor and enforce them while international endangered species
regulations create shortages and price increases that encourage smuggling that undermines their
effectiveness (Mitchell 1994; Jacobson and Brown Weiss 1998, 521). Reciprocal Tragedy of the
Commons problems pose different compliance problems than asymmetric upstream-downstream
problems (Mitchell and Keilbach 2001). In some cases, many states do not contribute to the
problem and of those that do, some want it resolved but others do not, creating a problem with
both Tragedy of the Commons and upstream-downstream aspects. The political character of
many problems also changes over time, as state incentives and capabilities change. This project
will develop and code indicators for most problem characteristics, since little systematic data on
them yet exists.

1EA characteristics constitute a final set of influences (Jacobson and Brown Weiss 1998,
523ff). Indeed, this project starts with the assumption that some variation in IEA effects is due
to their designs, not just to exogenous factors. Outcomes may vary due to differences in their
primary substantive rules, informational provisions, response provisions, and institutional
structure (Chayes and Chayes 1995; Mitchell 1996; Jacobson and Brown Weiss 1998, 528;
Victor, Raustiala, and Skolnikoff 1998). A major contribution of this project involves
developing indicators of IEA characteristics including, inter alia, the use of bans or limits; legal
specificity; self- or other-reporting; independent verification; sanctions, rewards, or capacity
enhancements; as well as number of members, scientific advisory committees, secretariat
resources, and regularity of conferences. Some IEA features may have influence in most
contexts. The influence of others may be contingent on other variables. Thus, sanctions may be
less influential than capacity building when behaviors reflect an inability to “do the right thing”
rather than the desire not to. Sanctions may work better among states with many economic and
political interdependencies while rewards may work better among states that have few.

Evaluating IEA influence poses challenging endogeneity problems: country, international
context, and problem characteristics influence environmental outcomes but also influence what
IEA features states adopt to address them. Endogeneity offers a rival explanation of any claimed
IEA influence: any co-variation of outcomes and IEA features is not due to those features but to
underlying factors that explain both a) the IEA features adopted and what countries become
members and b) any variation in subsequent outcomes. IEAs are usually signed only when and
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by those states ready to control certain activities; therefore, by definition but for reasons
unrelated to IEAs, the activities of member states will differ both from their prior behavior and
from that of non-member states. Indeed, “leader” states sometimes have met IEA requirements
years before those agreements were negotiated due to domestic political, rather than international
legal, reasons. Even after they sign, environmental improvements often reflect such forces.
Changes in economic interests may lead states to negotiate IEAs and changes their behaviors.
Highly interdependent (e.g., European) states may be more likely both to adopt more ambitious
IEAs and to change their behaviors accordingly than less interdependent states. Clarifying what
independent influence IEA features have requires evaluating how such variables drive IEA
design. This project will develop models that include these variables and apply techniques (e.g.,
two-stage least squares) that can evaluate whether, when they are included, IEA effects vanish.

Identifying and collecting the data
Even though many IEAs cannot be assessed for lack of data, useful conclusions about any

require knowing whether those studied are representative of the larger population. No accepted
definition or list of IEAs exists. This project’s definition (see above) considers conventions,
protocols, and amendments as separate cases but excludes non-binding accords and agreements
with significant but indirect environmental impacts. By combining and extending over 30 major
lists of environmental instruments (including, inter alia, Burhenne 1974-2002; Center for
International Earth Science Information Network 2001; ECOLEX 2002; FAOLEX 2002;
Fletcher School of Law and Diplomacy 2002; Riister and Simma 1975; United Nations
Environment Programme 1996), the PI has identified over 700 multilateral IEAs and an even
larger number of bilateral ones (Mitchell under review). This list, with descriptive data and
electronic text and organized into legally-linked regimes, will itself contribute significantly to
research by identifying an IEA population using a consistent, explicit, and public definition.
Having the complete list of IEAs will allow evaluation of whether those for which data on
relevant outcome variables is available are representative, and if not, to facilitate judgments
about the generalizability of findings from the project.

Identifying and collecting indicators of dependent variables

The analysis proposed here requires identifying relevant outcomes with available data.
Some IEAs have a single and obvious indicator, e.g., agreements protecting particular species or
limiting specified emissions. Others target multiple behaviors (e.g., the Convention on
International Trade in Endangered Species addresses numerous species) or regulate behaviors
not readily quantified (e.g., the Convention on Wetlands of International Importance requires
countries to “promote the conservation [and] wise use of wetlands™). Although scholars often
assume data is not available even in the former cases, this project has identified detailed, multi-
country, multi-year (panel) datasets relevant to over 50 IEAs addressing fisheries, endangered
species, marine and river pollutants, regional air pollution, and ozone depletion.

Panel data often requires combining, cleansing, and restructuring data from often obscure
sources covering different countries, years, formats, and units. I have collected datasets from
treaty secretariats; other international, governmental, and non-governmental organizations;
scientists; and published sources. Creating multi-country datasets for fur seal population and
harvest (relevant to treaties from 1911 and 1957) that stretch from 1811 to the present and for
polar bear harvests from 1950 to the present has allowed me to establish systematic procedures
to identify, combine, cleanse, and validate datasets. Collected by other people for other
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purposes, these data avoid bias in measurement of the DV. Data quality problems are addressed
by acquiring most data from secretariats or peer-reviewed literature and cross-checking, rejecting
biased datasets but accepting “noisy” ones that pose only the benign problem of missing IEA
effects when they exist rather than “finding” them when they do not. The project will fund
research assistants to identify more datasets and, more importantly, to match outcome data to
IEAs. Thus, a UN FAO dataset of 50 years of fish catch does not identify which species were
regulated in which years for which countries. Creating that regulatory database (and similar ones
for other IEAs) is a major, but necessary, element of using data to assess IEA effects.

Collecting data on explanatory variables

The regression techniques proposed here (see below) require collecting data on proxies for
drivers of environmental outcomes that are general enough to apply sensibly to a range of IEAs
but not so general that their very generality limits their correlation with particular IEA outcomes.
World Development Indicators, the Penn World Tables, the Inter-University Consortium for
Political and Social Research, and other sources supply country-year data that are appropriate
proxies for many of the country and international context variables noted above. Data on some
IEA-related variables and particularly on IEA practice (as opposed to IEA law) are available
from individual academics or project teams and the principal investigator has initiated
discussions with the International Regimes Database, the “Engaging Countries” project, the
“Oslo project,” and several other scholars to coordinate archiving and use of such data in this
project and by other scholars (Breitmeier, Levy, Young, and Ziirn 1996; Brown Weiss and
Jacobson 1998; Miles et al. 2001; Meyer, Frank, Hironaka, Schofer, and Tuma 1997, Haas,
personal communication, Stevis, personal communication).

This project seeks support both to compile extant data and to develop coding procedures and
collect data on the many characteristics of IEAs and environmental problems on which data does
not currently exist. Consistent data is needed on the legal provisions of IEAs, their practice, and
the environmental problems they address, such as incentive structures, incidence of
environmental costs, and availability of alternative behaviors. I have devised initial coding
procedures to categorize each article in an IEA into one of 30 categories that distinguish
substantive requirements and implementation provisions from less consequential clauses on entry
into force, depository governments, or authentic languages. Coding the latter articles is an
investment with little value for the current project that makes the resultant database more useful
to other scholars. Funding will cover development of more detailed codings to capture rule types
and specificity, monitoring provisions, and responses to compliance and noncompliance.
Although many agreements will not have outcome indicators available, the project plans to code
all known IEAs because each requires, on average, only 2-3 hours to code and because the
resultant data would be valuable for a wide array of research beyond that envisioned here. I have
begun (or plan) to develop additional procedures for consistent and reliable coding of problem
“malignity,” incentive structures, uncertainty, and other parameters of environmental problems.
All data will become publicly available as soon as my own analyses are underway.

Data coding

The value of the project’s findings (and of its data to other scholars) depends on collection
procedures that produce reliable data. To ensure features of an IEA or environmental problem
are coded identically regardless of the person doing the coding, the Pl is creating coding manuals
that allow simple, unambiguous codings by non-experts. Data reliability will be ensured by
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training coders on practice cases (that will not be part of the final dataset) until they achieve high
levels of inter-coder reliability (> 80% matching responses from coder 1 and coder 2). 20% of
all IEAs entering the database will be coded by two coders to re-check reliabilities, re-training
coders whose reliability falls below acceptable levels. Coding difficulties will be discussed at
regular coding meetings to maintain reliability levels (Perreault and Leigh 1989; Miles and
Huberman 1994). As international environmental scholars rarely use such procedures, the
project will make coding procedures publicly available and publish methodological articles so
that the project promotes new methods as well as producing new data.

The project will use undergraduates as coders. The International Regimes Database project
has used two experts to code each of 30 regimes (most consisting of several IEAs) with the goal
of producing very accurate codings (Breitmeier, Levy, Young, and Ziirn 1996). This project
recognizes the value of expert codings but argues that using non-experts has virtues in the
present project, can complement expert codings, and can demonstrate the value of an alternative
approach. First, using experts limits the size of, and imports selection bias into, any database
because experts exist for only a small, and unsystematic, sample of IEAs. Second, an expert’s
knowledge of both concepts and cases makes them more likely than non-experts to infuse
codings with nuanced interpretations of terms and facts that, while more “true” to a given case,
reduce comparability across coders. To avoid non-expert codings undermining accuracy
excessively, experts and treaty personnel will evaluate codings of a sample of IEAs, some
randomly selected and some selected as particularly useful for coding system validation. Third,
coding hundreds of IEAs, as planned here, requires relatively broad codings designed more to
ensure consistent and appropriate categorizations than to ensure nuanced and detailed case
descriptions. Fourth, using undergraduates as coders will produce codings of more IEAs in less
time and for less money than will employing experts — the International Regimes Database,
although useful, will have taken over five years and considerable resources to produce a database
covering only 30 regimes. Finally, undergraduate coders will learn valuable research skills and
gain considerable experience working closely with a faculty member.

Data structures

Primary data structures will be composed of multi-country, multi-year data relevant to a
single IEA. Each will include a relevant outcome as the dependent variable and a set of
independent variables appropriate to explaining that outcome. Pollution IEAs would have
emissions or ambient levels of the targeted pollutant (the DV) and IVs such as, inter alia, income
per capita, level of development (e.g., OECD membership), economic growth rates, market
structure, trade levels, degree of democracy, type of regulatory culture, and population density.
The records would consist of annual observations of IVs and DV for countries involved in the
targeted or similar activities whether they were regulated or not. For each IEA, the goal is to
maximize observations that facilitate estimation of the “no-IEA” counterfactual that underlies
estimates of IEA’s effect. Thus, data on the Convention on Long-Range Transboundary Air
Pollution’s (LRTAP’s) 1985 sulfur protocol would include data on sulfur emissions and
corresponding IVs for all available countries since 1980 to examine whether, after controlling for
economic, political, and social drivers, emissions of countries after they became members differ
from their previous emissions and from same-year emissions of similar countries who did not, or
had not yet, become members. Observations for a 1980 treaty regulating catch of salmon in the
North Atlantic would include IV and DV data from 1960 on for all countries fishing for salmon
anywhere in the world. IEA effects could then be estimated by comparing regulated catch
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(salmon caught in the North Atlantic by member states after 1980) to several variants of
unregulated catch (salmon caught in the North Atlantic by member states before 1980, salmon
caught outside the North Atlantic by member states after 1980, and salmon caught in the North
Atlantic by nonmember states after 1980).

Two “master” datasets will be constructed. A master IV dataset will include data on
explanatory variables (as identified above) from all available countries in all available years. A
master DV dataset will combine datasets on DVs relevant to individual IEAs." Individual [EA
data structures will be constructed by combining the relevant DV data from the latter dataset
with that subset of observations and variables for relevant countries in relevant years from the
former. As described below, regressions using these primary data structures will identify effects
of single IEAs with the relative effects of [EAs based on comparisons among these regressions.

Conducting the analysis
This section describes considerations relevant to developing models to be used in evaluating

the effects of individual IEAs and for comparing effects of multiple IEAs. It has been developed
in consultation with Glenn Deane, a statistician and sociologist at SUNY-Albany, who will be a
statistical consultant, helping design and test these models and addressing methodological issues.
A biographical sketch of Deane and a letter confirming his willingness to serve as a consultant
are included as supplementary documents to the current proposal.

Evaluating the effects of individual IEAs: the promise of panel analysis

The project will initially evaluate effects of individual IEAs, developing models of outcomes
an IEA sought to influence as a function of country, international context, problem, and the
IEA’s characteristics. Such a model transforms the case study question of “what are the effects
of this IEA?” into “what are the causes of variation in an environmental outcome, and is this [EA
among them?” Put simply, the project will estimate an IEA’s influence by examining the
variation in an environmental outcome addressed by that IEA for which other influences cannot
account. Rather than compare the aggregate behavior of all countries before and after an IEA
took effect, the project adopts a country-year level of analysis. Using country level data captures
IEA effects in the differences between what states do as members and what they would do if they
were not and allows control for variation in country characteristics. Using annual data allows
control for the influence of variation over time in characteristics of countries, the international
context, and environmental problems. A country-year approach also increases the number of
observations enough to allow application of quantitative techniques.

Using raw data on behavior or environmental quality as a DV is not particularly useful
because of huge variance in initial levels of those indicators that simply reflects relatively stable
country traits such as physical size, culture, or economic and political structure, many of which
may be quite difficult to quantify. We approach the problem, therefore, by normalizing data
across countries and years through annual percentage change (APC) scores (expressed as change
in a country’s outcome indicator from the previous year as a percentage of the previous year’s
behavior). Although normalizing variables requires considerable caution, in the present time-
series context it converts the DV into units that seem more meaningful as a metric of IEA
influence while also reducing limiting the number of included IVs (King 1986, 673).

To evaluate models that include discrete (e.g., IEA membership) and continuous (e.g.,
economic growth rates) explanatory variables, regression analysis is preferable to other methods
(King 1986, 680). The PI will work closely with the statistical consultant in the project’s first
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year to specify a general model through choices regarding which, how many, and the form (e.g.,
lagged, logarithmic, quadratic) in which to include indicators of country, context, problem, and
IEA characteristics. Choices will need to address interaction among IEA factors and between
IEA and other factors and endogeneity (see above). Models will be evaluated using pilot data on
an initial set of complete data on ten IEAs. Initial collaboration between the PI and Deane has
suggested strategies that can provide compelling assessments of IEA effects.

Regression analysis can only ever identify correlations and not causation. Yet, the
availability of multi-country, multi-year (i.e., panel) data and the use of APCs as the dependent
variable circumvent problems common to cross-section and time-series approaches, thereby
strengthening the efforts being made here to analyze IEA “effects” rather than IEA correlations.
First, in cross-sectional studies, definitional dependence between IVs and the DV can create non-
zero regression coefficients that are mathematical artifacts rather than substantive correlations
(Voas, Olson, and Crockett 2002). Panel data which includes measures of the I'Vs at the
beginning of the period over which change in the DV is measured improve estimates of
coefficients by eliminating these artifacts (Finkel 1995). Second, omitted variables can introduce
significant specification bias into coefficients of cross-sectional analysis. But this bias is
eliminated by using time-series data with a change score as a dependent variable so long as the
omitted variables do not change over time (Firebaugh and Beck 1994). Although this can be
demonstrated mathematically, the intuition is that the effect on environmental outcomes of
variables that differ across countries but do not vary over time (e.g., geographic size and
location) is accounted for through the conversion of raw data into a change score. Thus, using
APC as the DV in a panel analysis allows country-specific, time-invariant effects to be ignored.

The project’s data collection effort positions it ideally to take advantage of these properties.
Initial efforts show that differences in treaty timing, treaty membership, and data availability will
mean some datasets will consist of few timepoints (10-15 years) but many cross-sectional units
(40-100 countries) while others will consist of few cross-sectional units (4, 5, or 6 countries) but
many timepoints (40-50 years). For all [EAs, we exploit the time dimension by regressing APC
on [Vs measured at, or prior to, the beginning of the APC period. We start with a traditional
change score panel analysis which lends itself to a pooled approach or the specification of
seemingly unrelated regressions and random coefficient models (Hsiao 1986; Baltagi 1995;
Dielman 1989). The feasible generalized least squares estimation often used in pooled cross-
sectional time series analysis procedures only performs well for data structures in which time
points are numerous relative to cross-sectional units (our first type of [EAs) (Beck and Katz
1995). OLS estimation with panel-corrected standard errors performs well when cross-sectional
units are numerous relative to time points (our second type of IEAs). STATA supports both
estimations and implementation of a variety of assumptions about correlation across and within
panels (cross-sectional and auto- correlation) (StataCorp 2001).

Models will regress APCs of outcomes targeted by an IEA on country, context,
environmental problem, and IEA features that vary in ways (most notably by changing over
time) not captured by this normalizing of the DV. IEA effects will be evaluated in two different
ways. In the first logic, IEA influence is evident in member/non-member differences. As noted
above, data on regulated and unregulated activities by both members and non-members allows
estimation of IEA influence by the co-variation of APC with membership after controlling for
other factors. More developed models would include indicators of both IEA existence and
membership (since countries often join IEAs years after the IEAs are created) to evaluate
whether IEAs influence all states or only member states and would also provide for lagged
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effects, investigating whether the influence of IEAs is not evident immediately but occurs one, ‘
two, three, or perhaps four years after an IEA enters into force or a country becomes a member.
Even modeling a single IEA allows us to ask whether certain types of countries (e.g.,
democracies, market economies) are more responsive to a certain IEA or whether certain context
variables (e.g., the end of the Cold War) foster or inhibit an IEA’s influence. Agreements with
protocols and amendments are particularly useful, since indicators for rule changes can shed light
on whether efforts to improve performance delivered. Given a DV formulated in terms of APC,
the coefficient on a dummy variable indicating membership would correspond to the difference
between a member’s annual percentage change and a nonmember’s. For example, for a pollution
IEA, a coefficient on membership of -3% would indicate that members emissions are increasing
at a rate 3% slower (or declining at a rate 3% faster) than nonmembers.

The second logic conceptualizes IEA influence as causing a structural change in the time
series of the behavior or environmental quality used as the DV. A structural break is considered
to have occurred if at least one of the effects of the IVs has changed at some date — called the
breakdate — in the study period. The Chow test (a classical test for structural change) splits the
sample into two subperiods, estimates the parameters for each subperiod, and tests the equality of
the two sets of parameters using an F statistic (Chow 1960). In our dataset, these subperiods are
defined by the entry into force of an IEA. For reasons of simplicity and parsimony, most time-
series analysis focuses on the simple case of a structural break occurring immediately following
change in the relevant explanatory variable (Hansen 2001). The analysis here will start with that
assumption but, since theory suggests that an IEA’s long-term effects may be larger than its
short-term ones, will also use available statistical techniques to explore whether longer lags
between explanatory and dependent variables better fit the data.

Results from such a model highlight the benefits and limitations of a quantitative approach.
The model estimates only an average effect, obscuring how IEAs influence some states .
dramatically and others not at all or even negatively. Correlations that appear to indicate
causation can be evaluated and strengthened with evidence from the finer grain analysis possible
with case studies. Yet, a quantitative approach offers unique benefits. They estimate IEA effects
from “counterfactuals” based on actual data on unregulated behavior, an arguably more reliable
method than thought experiments (Tetlock and Belkin 1996). They also estimate (e.g., with t-
statistics) the likelihood of membership-outcome correlations or of structural breaks after IEA
adoption occurring by chance and an accepted criterion (usually a .05 significance test) for
deciding whether to interpret those differences as evidence of IEA influence. Thus, applying
quantitative techniques to panel data for single IEAs (which to date has been done only rarely)
offers insights not readily available through qualitative research techniques (Murdoch, Sandler,
and Sargent 1997; Murdoch and Sandler 1997).

Comparing the effects of multiple IEAs

An important, but challenging, project goal is to compare IEA effects. Here, quantitative
methods and a large-N study can make unique contributions. Although some colleagues have
argued that each environmental problem is so unique that comparing their effects is not possible,
this project believes it is worth attempting for two reasons. First, negotiators do ask, often
implicitly, questions such as whether LRTAP’s 1985 or 1994 sulfur protocol was more effective,
which of the Montreal Protocol’s four amendments led to the greatest reductions in use of ozone
depleting substances (ODSs), or, finally, whether the Montreal Protocol’s regulations on ODSs
were more effective than LRTAP’s regulations on sulfur. Helping negotiators make such
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comparisons requires cither providing firm empirical cvidence that the uniqueness of each case
precludes making any valid comparisons or providing empirically-based guidance on when such
comparisons can be made validly and how to do so. Second. prior systematic comparisons
among cascs provide a precedent for the work here, having shown that such comparisons are
possible (if difficult) so long as appropriate theoretical, empirical, and methodological caveats
arc kept in mind (Brown Weiss and Jacobson 1998; Young 1999; Miles et al. 2001; Breitmeier,
Levy, Young, and Zim 1996).

Recent proposals for comparative metrics produce nominally comparable “‘percentage of
success™ scores measuring progress toward a treaty’s goal from a no-treaty counterfactual
basclinc (Sprinz and Helm 1999; Miles et al. 2001). Including the treaty’s goals as a reference
point in the metric produces the unsatisfactory conclusion that an IEA that caused emission
reductions of 10% by cstablishing an ambitious reduction goal of 50% (receiving an
cffectivencss score of 20 [10%/50%)]) would be deemed less effective than another treaty that
induced reductions of only 2% but did so against a less ambitious goal of 4% (receiving an
cffectiveness score of 50 [2%/4%]). Embedding “ambitiousness™ in the DV also precludes
analysis of an important hypothesis in the field: that an IEA’s ambitiousness or “depth of
cooperation” is a major determinant of the magnitude of its effects (Downs, Rocke, and Barsoom
1996). Keeping ambitiousness as an IV also engages the endogeneity issue: a finding that
variation in the behavior change required by an IEA (ambitiousness as [V) predicts actual
behavior change (the DV) better than other IEA features would shed light on whether states
adopt seemingly *“ambitious” goals only when they know those goals are achievable.

Given the obvious obstacles to comparing IEA effects convincingly, this project adopts a
multi-stcp approach. First, recognizing that IEAs differ too much to compare all IEAs, we
distinguish some initial catcgories. Comparing numbers of whales killed, acres of deforestation,
and tons of pollutants emitted makes little sense not only because the metrics differ but because
the drivers of those behaviors also differ. Thus, the price of fish relative to other foods may
cxplain much variation in countries’ fish catch but little in their pollution levels. The patterns of
behavioral change that relevant IEAs seek to induce also differ: pollution IEASs usually try to
reducc cmissions below some bascline while most fishery IEAs try to induce initial catch
reductions sufficient that stocks recover so catch can retumn to a sustainable level. Our approach
will break IEAs into categories designed to allow more meaningful and convincing comparisons
within than across categories: for cxample, distinguishing pollution, wildlife, and habitat IEAs.

Second, the APC formulation normalizes measurement units across outcomes as well as
across countrics and years. It also captures the intuitive notion that meaningful comparison
mcasures changes in an outcome relative to the level of that outcome rather than in absolute
tecrms. For example, most people would view a Dutch reduction of methane emissions from
1.000 to 700 tons (a 30% reduction) as less significant than a Dutch reduction of sulfur dioxide
emissions from 200 to 100 tons (a 50% reduction) but both as more significant than an American
reduction of methane emissions from 30,000 to 27,000 tons (a 10% reduction that is ten times
larger than the Dutch methane reduction).

Third, however, meaningful comparison requires controlling for the dramatic differences in
the difficulty of inducing change or problem “malignity™ (Miles et al. 2001). Because some
cnvironmental problems are more resistant to remedy, we are actually interested in effort, i.e.,
not just thc amount of change also but how hard that change was to induce. Consider, for
cxample, that if the UN Framework Convention on Climate Change reduced the growrh in fossil
fuel emissions relative to baseline scenarios by even a few percent. it would be reasonable to
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claim that it had a greater behavioral effect than much larger percentage reductions in ODS
production due to the Montreal Protocol, because energy consumption is so much more costly to
change than ODS consumption. This project proposes several approaches to this problem. The
first involves comparing the effects of IEAs using amount of change (APC) but only among
IEAs that can be plausibly claimed as involving relatively equivalent costs of change. A second
strategy would search out independently generated estimates of the costs of regulating different
behaviors to place IEAs in roughly similar categories, as involving high, medium or low
regulatory costs, again using APC to compare among IEAs within each category. The third,
most ambitious strategy, would seek indicators from which to create “per unit effort” (PUE)
scores that correspond to the difficulty of achieving a 1% change in a particular behavior, e.g.,
the costs of inducing a 1% reduction in a pollutant, a 1% reduction in harvest of a species, or a
1% increase in habitat protected. Such indicators already exist in some cases, e.g., in catch per
unit effort data common to fisheries and country-year abatement tables created for European
atmospheric pollutants. In these cases, the product of PUE and APC scores creates an
“environmental effort” score that, with appropriate caveats, would facilitate comparison of IEA
effects on behaviors that differ in their susceptibility to change, as in the ozone-climate example.
Since this third strategy is likely to be possible for only a few IEAs, we will primarily use
the first two strategies to compare “like” cases. Multivariate analysis of variance (MANOVA),
discriminant analysis, and multiple regression can all be used to compare effects on multiple
dependent variables (Pedhazur 1982). Using APC as the DV across regressions provides a
methodological starting point for comparing the effects of IEAs that address different
environmental outcomes to each other and to other non-IEA variables — even if the principle
findings involve claims (based on failure to reject the null of no difference) that two IEA’s
effects differ without being able to identify the magnitude of that difference. Comparing
variables within, let alone across, regression equations requires considerable caution, most
notably to ensure variances across variables and equations are equal (King 1986; King 1991).
That said, the APC form facilitates the use of methods for comparing effects of variables across
equations (“equality constraints” or “linear restrictions”). Linear restrictions in procedures for
seemingly unrelated regressions (SUR) provide a suitable way to compare coefficients derived
from regressing the same independent variables and data on different DVs (Hargens 1988). For
example, this approach could evaluate the relative effects of the different LRTAP protocols by
regressing each pollutant regulated by a protocol on the same model, the same variables, and the
same data, and test whether the coefficients of the membership indicator in the different
regressions differed enough from each other to reject the null hypothesis of no difference. A
similar approach could be applied to fishery IEAs that regulate the same countries but different
species or regions. When comparing less similar cases in which the model, the variables, or the
data are not identical, efforts to assess whether the effect of a given variable (say IEA
membership) is identical in the two IEAs may still be possible. Long and Miethe have identified
techniques that, by taking appropriate account of differences in variance across regressions, can
test whether the coefficients of a given variable derived from two different regressions are
sufficiently different to reject the null hypothesis that they are equal and, by extension, test they
hypothesis that coefficients of all variables are equal in the separate regressions (1988).

Schedule

The project consists of three phases. Data collection has begun but considerable work
remains. Funding will cover costs for the PI’s summer salary and research assistant wages to
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devclop additional coding manuals, train coders, code new data on IEAs and environmental
problcms, create regulatory histories, and collect data on relevant outcome indicators and
explanatory variables. If funded, this phase — begun at Stanford’s Center for Environmental
Science and Policy and supported by the American Philosophical Society and the University of
Orcgon - should be complete by June 2004. Discussions with the statistical consultant during
the first year of the project would ensure that data is collected and formatted in ways that
facilitatc subscquent analysis and ensure the data’s value and usability to other scholars.
Complete primary data structures on ten IEAs will be created as a pilot study, and these data
structures will be used both to refine coding and data collection techniques and to provide a basis
for preliminary analyses.

The project’s second phase (starting in year | and running through year 2) will involve close
work between the Pl and the statistical consultant to develop and test econometric models for
individual IEAs. These analyses would build on the pilot study phase and evaluate different
operationalizations of the dependent and explanatory variables and different specifications of the
cconometric models. Funding will support a graduate research assistant well-trained in
cconometric methods at the University of Oregon as well as a programmer at SUNY-Albany to
facilitate analysis. The Pl and graduate research assistant would work closely with
undergraduate research assistants to guide manipulation of existing, and collect necessary
additional, data for the modeling efforts. Undergraduate research assistants would work on
coding particular features across the dataset of IEAs throughout the course of this year.

The projects’ third phase (starting in year 2 and ending in year 3) will compare indicators
across I[EAs. During this phase, the Pl, statistical consultant, and graduate research assistant
would evaluate more complex comparative models to identify ways to allow meaningful
comparison among IEA effects and with other IVs, particularly attempting to identify ways to
cvaluate the relative influence of different features of IEAs. Undergraduate research assistants
would cnsure that the data and documentation of the project’s master datasets were in condition
to facilitate use by other scholars before the data is posted on a project website. Articles,
conference presentations, and listservs will be used to increase awareness and use of the dataset.

The PI and statistical consultant will co-author substantive and methodological articles
throughout the project period and plan to complete a book manuscript on the comparative
analysis of IEAs by fall 2006. The dataset, coding manuals, method descriptions, and related
information will be made public through a project website designed both to disseminate and
gather additional rclevant information. The PI has had (or plans) preliminary discussions with
organizations such as UNEP, FAO, ECOLEX, CIESIN, the Ocean Law Project, and the Fletcher
Multilaterals Project to coordinate collection, dissemination, and archiving of project data in
ways that would address the need for “one overall MEA Web site that (a) links to other MEA
sites, and (b) contains a place for referencing those MEAs without sites™ (Krist 2002, 35). The
PI has alrcady made available on the Web a list of over 200 environment-related
intergovernmental secretariats (Mitchell 2002).

Broader impacts of proposed research
The project offers substantive, methodological, and data-related benefits. Substantively, the

project extends past rescarch by testing hypotheses regarding IEA effects generated from single
case studies and smaller scalc multi-case comparisons. These hypotheses will be tested against
more, and more diverse, cases using methods that enhance the credibility of the findings by
being more careful in specifying indicators of IEA effects, in accounting for non-IEA drivers of
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those indicators, and in developing the metrics and techniques that allow meaningful comparison
of IEAs that have different goals and indicators. In particular, using this larger dataset allows
assessment of whether hypotheses that have generally been formulated categorically actually can
generalize to most other environmental problems or whether the benefits of particular design
features are more contingent on country, international context, and environmental problem
characteristics. Articles in journals and a book will benefit the scholarly community by
confirming (or refuting) existing qualitative claims about particular treaties; identifying the range
of conditions under which such claims hold true; differentiating the relative influence of IEA
design, problem type, and contextual conditions (and their interplay) on environmental progress;
and identifying new questions regarding IEA design. The international policy community will
benefit from a comprehensive list of [EAs from which lessons can be derived; linking those IEAs
and indicators that can be used to assess their effects; and identifying principles of good IEA
design, both directly through the research proposed here and through other scholars findings
from the databases created.

Methodologically, the project will break new ground by using quantitative techniques to
separate the effects of IEAs from other drivers of environmental outcomes and by directly
engaging the question of how to compare effects of IEAs that address quite different problems.
By involving an expert statistician in a project with panel data structures that can support
sophisticated quantitative methods allows development of techniques and metrics that facilitate
the types of comparisons that international negotiators regularly make, but which to date they
have had to make without the benefit of strong empirical support. Since most scholars of
international environmental politics do not tend to use these techniques, publishing substantive
articles will demonstrate their usefulness while publishing methodological articles will
demonstrate how the techniques can be employed.

In terms of data, the project will provide a much-needed coherent and comprehensive list of
IEAs and will compile or create a high-quality dataset that includes features of the agreements,
indicators of their effects, and indicators of a wide range of country, context, and problem
variables whose influence on those environmental indicators can be carefully evaluated. The
dataset differs from existing projects in important ways. Electronic and print sources of IEAs
provide scholars with their texts but none, that I know of, code them to allow useful analysis.
Likewise, sources of environmental indicators (e.g., NASA’s Global Change Master Directory or
FAOQ?’s fishery and agriculture datasets) are well-designed for scientific scholarship but do not
link indicators of environmental progress to corresponding IEAs in ways that permit policy
evaluation. Finally, existing treaty effectiveness projects have examined groups of 30 or fewer
treaties; the database proposed here will provide comparable data for a larger and more
representative set of [EAs. Making these materials available to treaty personnel, scholars, and
students will foster analysis of numerous understudied IEAs for a long time to come.

Results from Prior NSF Support
Not applicable.
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Proposal Budget And Budget Justification

The total budget request for this three year project is $282,364 of which $194,604 is total direct
costs and $87,760 (31.08%) is indirect costs. Total costs for the first year of the project are
$56,827.

A. Senior Personnel (345,676
hD, Principal Investigator: GJllllis an associate professor in political
science at the University of Oregon and will provide the theoretical and analytic leadership for

the project, will work closely with the statistical consultant in conducting analyses, and will
assign tasks to and otherwise manage the graduate and undergraduate research assistants.
WY i1 devote considerable non-teaching time to the project during the academic year
which is not budgeted for. He will work on this project 100% of his time during two summer
months each year, with each year budgeted at two-ninths (2/9ths) of his academic year salary.

) ) or a monthly rate of

) No other senior
personnel will be involved with the current project. [Note: Glenn Deane, the statistical
consultant, is a senior scholar but is budgeted as a consultant under Other Direct Costs, below.]

B. Other personnel ($71.348)

1. Post-doctoral associates: No post-doctoral research associates will be funded under the
current project budget.

2. Other professionals: No other professionals will be funded under the current project budget.

3. Graduate student ($33,837): During years 2 and 3, a graduate student will help design,
develop, and test the regression models by which the various IEAs will be evaluated and
compared. The graduate student (from either economics or political science) will be selected for
their training and skill in econometric modeling with the expectation that the student’s
dissertation interests would be coincident with those of the project. Working with this project
would help hone that student’s research skills and provide both experience and data that could be
used as part of their dissertation. The graduate research assistant will be hired at .40 FTE (16
hours per week) during the academic year and at 0.75 FTE during the summer (30 hours per
week for 10 weeks). AY2003-2004 salary rates of $23,840 are increased by 6% in years 2 and 3.
No graduate student will be hired during year one since this year will be dedicated to data
collection which will be done by undergraduates under the direct supervision of the principal
investigator 'nd the statistical consultant (Deane).

4. Undergraduate students ($37,511): In the first year, four undergraduate students will be
trained and begin coding IEA text using coding manuals and procedures already developed by
the principal investigator. Initial experience suggest that training requires approximately 100
hours (one 10-week term at 10 hours per week). After students are fully trained on practice
agreements and their reliability has been verified, they will begin coding the IEAs that will enter
the final dataset. Past experience suggests each IEA takes approximately one hour to code
accurately. There are currently 750 IEAs in the dataset planned for coding. Twenty percent
(20% or 150 IEAs) will need to be double coded to provide ongoing verification of inter-coder
reliability. Thus, after training, 900 hours (900 codings at 1 hour per coding) will be required to
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complete the codings. The two best coders will be chosen to complete the coding work during
the remaining terms of year 1 and all terms of year 2 (2 coders, 10 hours per week, 10 weeks per
term, 5 terms, for 1000 hours). Training four coders but using two will allow the project to

select the most reliable coders for the project and permit replacing those coders if either leave the
project. The two remaining undergraduates will work closely with the principal investigator
during the balance of the first year and throughout the second year to identify environmental
indicators relevant to as many of the IEAs as possible and to assemble datasets of these
indicators. Procedures for systematicaMting treaty secretariats and m“
IEAs will be developed and refined. These undergraduates will also develop “regulatory
histories” for each IEA using techniques already developed with undergraduates at Stanford and
the University of Oregon. Summer support for two research assistants is requested in th:
summers preceding academic years 2 and 3 with students collecting and cleansing data %0t
project and, in year 3, in assisting with statistical runs of the models. These students will assist
with conducting analyses and work with the PI and the statistical consultant to interpret the
results. During year 3 oilthe ct the‘tesédPch assistart will be [BiRed 16 7Hee, bjﬂhat Nod
point, data collection wi leth andBidfociis Will have hiftedsto anabysis. Pilect '
research assistants will work 10 hours per week during academic terms and 30 hours per week
during summers. Wages of $8.50 per hour in AY2003-2004 are increased by 5% per year.

5. Secretarial-clerical: None.
6. Other: None.

Total salary and wages for all personnel are $24,689 for AY2003-2004, $47,704 for AY2004-
2005, and $44,631 for AY2005-2006, totaling $117,042 for the project period.

C. Fringe benefits ($27,667)

Fringe benefits for the PI are budgeted at University of Oregon rates of 41%. Academic year
fringe benefits for the graduate student are budgeted at 1% of salary plus insurance and fees
during the academic year based on an AY2003-2004 rate of $781 per term times four terms
increased by 5% per year, with summer fringe benefits budgeted at 1% of salary. Academic year
and summer fringe benefits for undergraduate assistants are budgeted at 5% of salary in all years.

D. Equipment
None.

E. Travel ($1,.610) ¥

Travel costs include two three-day/two-night visits to Eugene by the statistical consultant Glenn
Deane in summer 2004 and in summer 2005. Costs include $520 for airfare from Albany to
Eugene, 2 nights lodging at $90 per night lodging, and 3 days per diem at $35 per day.

F. Participant support costs
None.
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G. Other direct costs ($48,303)
Consultant services ($29,679): The budget reflects statistical conadting ‘supfs#e® be provided

by Glenn Deane, Associate Professor of Sociology and Director of the Computing/Statistics
Core, Center for Social and Demographic Analysis, SUNY-Albany. Deane has been a co-
Principal Investigator and statistical consultant on seven major grants from the National Institute
of Health, the National Institute of Child Health and Human Development, the National
Consortium on Violence Research, and others. Most relevant to the current project, Deane has
worked on a grant and published with Myron Gutmann on “Population and Environment in the
US Great Plains.” During year 1, Deane will work with the PI to structure data collection
procedures and methods so that data facilitates the immediate analytic goals of the project and
the broader goals of making the data useful to future users of the dataset. During year 2, Deane
will work more extensively with the PI to design, build, and test models to shed light on the
substantive questions of the project, while engaging the challenging methodological issues posed
by the project’s efforts to compare the effects of regimes that have quite different initial metrics
for their dependent variables. During year 3, Deane will help in guiding the running of the

.models developed on the data collected and assist in interpreting the results. Deane will be hired

for 15, 30, and 20 days in the first, second, and third years, respectively. Deane will hire a
statistical programmer to work on the project for 100 hours during the summers of years 2 and 3.
The budgeted amounts reflect Deane’s consulting rate of $400 per day and the programmer’s rate
of $12 per hour, both increased by 4% per year.

Supplies ($3,122): Supplies includie books, other documents, Xeroxing, telephone and fax calls,
mail costs, computer supplies (toner, etc.), and other materials required for library research,
document collection, and ongoing communication with other scholars in the field. These costs
are budgeted based on $1,000 in AY2003-2004 with 4% per year increases subsequently. These
costs, especially telephone, fax, and mail costs, will facilitate close contact with the statistical
consultant and with IEA secretariats, located in such places as Kenya, Switzerland, Austria, the
Netherlands, and elsewhere. The budget includes graduate student tuition costs.

Other ($15,502): Tuition for the graduate student research assistant is included for AY2004-2005
and AY2005-2006 using an AY2003-2004 rate of $2,333 per term for three terms, increased by
7% per year.

H. Total direct costs ($194.604)
Total direct costs requested are $38,139 for AY2003-2004, $81,252 for AY2004-2005, and
$75,213 for AY2005-2006.

L. Indirect costs ($87.760)

Indirect costs consist exclusively of University of Oregon related indirect costs. Indirect costs
total $87,769 for the project based on a rate of 49% of total direct costs less tuition.
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Current and Pending Support

(See GPG Section 1.D.8 for guidance on information to include on this form.)

The following information should be provided for each investigator and other senior personnel. Failure to provide this information may delay consideration of this proposal.

Other agencies (inciuding NSF) to which this proposal has been/will be submitted.
Investigator:

Support: B Current DOPending [ Submission Planned in Near Future 0O *Transfer of Support

Project/Proposal Titte: Comparative analysis of the effectiveness of environmental
treaties

Source of Support: American Philosophical Society Sabbatical Fellowship

Total Award Amount: $ 40,000 Total Award Period Covered:  09/15/02 - 06/15/03
Location of Project: Eugene Oregon '

Person-Months Per Year Committed to the Project. Cal:0.00  Acad:6.00 Sumr: 0.00

Support: OCurrent [Pending 0O Submission Planned in Near Future 0O *Transfer of Support
Project/Proposal Title:

Source of Support:

Total Award Amount: $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project.  Cal: Acad: Sumr:

Support: OCurrent OPending 0O Submission Planned in Near Future 0O *Transfer of Support
Project/Proposal Title:

Source of Support:

Total Award Amount: $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project.  Cal: Acad: Sumr:

Support: OCurrent OPending 0O Submission Planned in Near Future 0O *Transfer of Support
Project/Proposal Title:

Source of Support:

Total Award Amount: $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project.  Cal: Acad: Sumr:

Support: OCurrent OPending 0O Submission Planned in Near Future 0O *Transfer of Support
Project/Proposal Title:

Source of Support:

Total Award Amount: $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project.  Cal: Acad: Summ:

*if this project has previously been funded by another agency, please list and furnish information for immediately preceding funding period.
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. FACILITIES, EQUIPMENT & OTHER RESOURCES
FACILITIES: Identify the facilities to be used at each performance site listed and, as appropriate, indicate their capacities, pertinent
capabilities, relative proximity, and extent of availability to the project. Use "Other" to describe the facilities at any other performance
sites listed and at sites for field studies. USE additional pages as necessary.
Laboratory:  Not applicable.
Clinical: Not applicable.
Animal: Not applicable.
Computer: Not applicable.
Office: Personal office in Department of Political Science, University of Oregon, will be
available on a full-time basis to the principal investigator.
. Other: Not applicable,

MAJOR EQUIPMENT: List the most important items available for this project and, as appropriate identifying the location and pertinent
capabilities of each.

Not applicable.

OTHER RESOURCES: Provide any information describing the other resources available for the project. ldentify support services
such as consultant, secretarial, machine shop, and eiectronics shop, and the extent to which they will be available for the project.
Include an explanation of any consortium/contractua!l arrangements with other organizations.

:
2
2
2
;2
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University of Oregon computing services will provide web hosting for the database that
is part of this project.




Wednesday, January 15, 2003

Paul J. Wahlbeck, Program on Law and Social Science
National Science Foundation
Wasthington, DC

Dear Dr. Wahlbeck,

This letter accompanies my submission of an NSF proposal entitled “Analysis of the Effects of Environmental
Treaties” to summarize my revisions of that proposal in response to reviews of an earlier version (NSF Proposal
#0213878) submitted in January 2002. Although the project goals remain unchanged, the proposal has been
extensively revised in response to comments from the NSF reviewers and colleagues, and in collaboration with
Glenn Deane, the statistical consultant who has agreed to work with me on this project.

Reviewers of the earlier proposal suggested several significant changes. Reviewers 3 and 6 as well as the Law and
Social Science Panel Summary all suggested providing a stronger theoretical framework within which to set the
proposal. In response, [ have completely restructured the proposal to lay out a framework within which explanations
of variance in environmental outcomes are seen as stemming from four categories of variables: environmental
problem characteristics, country characteristics, international context characteristics, and international

environmental agreement characteristics with specific variables identified in each category. The relationships
among these variables and environmental outcomes is structured more clearly than in the previous proposal as well,
including addressing endogeneity problems directly.

Reviewers 1, 3, 4, and 5 all expressed concerns about the specification and clarity of the independent and dependent .
variables of the study as well as about data quality issues. In response to these concerns, the present proposal is

much more explicit about both the conceptual content of both types of variables and provides more detail regarding

the procedures that will be used to code or collect data and the strategies that will be used to ensure that issues of

data quality do not undermine the validity of the project’s findings. In particular, on this count, I have followed up

on the suggestions of the reviewers to introduce procedures to ensure inter-coder reliability, including an extensive

training period, use of data produced only by trained coders, and ongoing procedures for evaluating and ensuring

that all data coded is produced by coders who have demonstrated high inter-coder reliability scores.

Following suggestions from several reviewers, I have enhanced the statistical modeling by engaging Glenn Deane as
an active participant in, and statistical consultant to, the project. Deane has been a co-PI or statistical consultant on
several other nationally funded projects, the most relevant to this project being his work with Myron P. Gutmann on
a grant entitled “Population and Environment in the US Great Plains,” funded by the National Institute of Child
Health and Human Development - Population and Environment Division from 1995-1999, including continuation
funding. I have worked with him to revise the approach to modeling to reflect concerns expressed by reviewers.
The new models control more explicitly for exogenous factors, include country characteristics, and explicitly
address the endogeneity issues raised by reviewers 3 and 4. Proposal supplementary documents include a letter
confirming Deane’s willingness to consult to the project and his a biographical sketch of his relevant scholarship.

Throughout, 1 have revised the substance and prose of the proposal to respond to both the specific concerns raised
by the panels and reviewers as well as to the spirit of those concerns. 1 appreciate the time you, the NSF, and the
reviewers will take in assessing this project’s appropriateness for NSF funding.

Sincerely,

DEPARTMENT OF POLITICAL SCIENCE
1284 University of Oregon * Eugene OR 97403-1284 - Telephone (541) 346-4880 - Fax (541) 3464860

An equal opportunity, affirmative action institution committed to cultural diversity
and compliance with the Americans with Disabilitv Act.
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DEPARTMENT OF SOCIOLOGY
. UNIVERSITY AT ALBANY -- STATE UNIVERSITY OF NEW YORK

1400 WASHINOTON AVENUE, ALBANY, NEW YORK 12222 FAX 4474938 GODBALBANY EDU

gartment o! Political Science

1284 University of Oregon
Eugene OR 97403-1284 2 January 2003

1 am writing to confirm my willingness to serve as a consultant on your project “Quantitative
and Comparative Analysis of MEAs.”

Sincerely, )\)Q\/
'Cﬁz Deane

‘ Associate Professor and Director of Graduate Studies

Department of Sociology

Associate Director

Lewis Mumford Center for Comparative Urban

and Regional Research

University at Albany, State University of New York




Biographical Sketch
Glenn D. Deane
a. Professional Preparation
The College of William and Mary Sociology/Philosophy A.B. 1980
The University of North Carolina, Chapel Hill Sociology M.A. 1988
The University of North Carolina, Chapel Hill Sociology Ph. D. 1993
b. Appointments » R
1999-present Associate Professor " S By
1993-1999 Assistant Professor (Lecturer, 1991-1993)
Department of Sociology

University at Albany, SUNY
2002-present Associate Director

Lewis Mumford Center for Comparative Urban and Regional Research
2000-present Director of Computing and Statistics Core LR

Center for Social and Demographic Analysis
1992-2000 Center Associate

Center for Social and Demographic Analysis

c. Publications

(i.) Publications closely related to the proposed project:

Land, Kenneth C., and Glenn Deane. 1992. "On the Estimation of Regression Models with
Spatial Effects Terms for Large Samples: A Two-Stage Least Squares Approach." Pp. 221-248
in Sociological Methodology 1992, edited by Peter V. Marsden. Washington, DC: American
Sociological Association.

Deane, Glenn, E. M. Beck, and Stewart E. Tolnay. 1998. “Incorporating Space into Social
Histories: How Spatial Processes Operate and How We Observe Them,” International Review of
Social History, Supplement 6, 43:57-80. Also reproduced in New Methods for Social History,
edited by Larry J. Griffin and Marcel van der Linden (1999).

Messner, Steven F., Glenn Deane, and Mark Beaulieu. 2002. “A Log-Multiplicative
Association Model for Allocating Homicides with Unknown Victim-Offender Relationships.”
Criminology 40:457-480.

Deane, Glenn, and Myron P. Gutmann. “’Blowin’ Down the Road’: Investigating Bilateral
Causality Between Population and Environmental Change in the U.S. Great Plains.” Population
Research and Policy Review (forthcoming).

Deane, Glenn. “’Mark One or More Races...” A Simple Method for Statistical Analyses
Involving Multiple Race Identifications.” (under revision Sociological Methods & Research)

(ii.) Other significant publications:

Deane, Glenn D. 1990. "Mobility and Adjustments: Paths to the Resolution of Residential
Stress." Demography 27:65-79.

Bearman, Peter S., and Glenn Deane. 1992. "The Structure of Opportunity: Middle-Class
Mobility in England 1548-1689." American Journal of Sociology 98:30-66.

South, Scott J., and Glenn D. Deane. 1993. "Race and Residential Mobility: Individual
Determinants and Structural Constraints." Social Forces 72:147-167.

Biographical Sketch, Deane, 1 of 2



Deane, Glenn. 1996. "Parents and Progeny: Inheritance and the Transition to Adulthood in
Colonial North Carolina, 1680-1759." History of the Family: An International Quarterly 1:353-
374.

Felson, Richard B., Steven F. Messner, Anthony Hoskin, and Glenn Deane. 2002. “Reasons
for Reporting and Not Reporting Domestic Violence to the Police.” Criminology 40:617-648.

d tiviti
In May 2001, Deane was an invited participant in an *Advanced Workshop on Spatial

Analysis in Social Rescarch.” The objective of this workshop, jointly sponsored by ICPSR and
the NSF-Funded CSISS, is to establish a dialogue between leading methodologists in spatial
analysis and in the mainstream social sciences, in order to (1) facilitate the dissemination of state
of the art spatial analytical techniques to the methodology in political and social research; (2)
assess the importance of spatial analysis in general, and spatial data analysis in particular to
social science methodological questions; (3) promote the application of state of the art spatial
analytical techniques to substantive research questions in political science and sociology and/or
to important social science data sets.

e. Collaborators & Other Affiliations

(i.) Collaborators:

Luc Anselin (University of Illinois, Urbana-Champaign), Robert D. Baller (University of
lowa), E. M. Beck (University of Georgia), Ingrid C. Burke (Colorado State University), Kyle
Crowder (Western Washington University), Nancy A. Denton (SUNY-Albany), Richard B.
Felson (Pennsylvania State University), Myron P. Gutmann (University of Michigan), Darnell F.
Hawkins (University of Illinois, Chicago), Anthony Hoskin (Albright College), Steven F.
Messner (SUNY-Albany), William J. Parton (Colorado State University), Nelson A. Pichardo
(Ccntral Washington University), Lawrence E. Raffalovich (SUNY-Albany), Scott J. South
(SUNY-Albany), Heather Sullivan-Catlin (Kean University), Stewart E. Tolnay (University of
Washington)

(ii). Graduate Advisors:

Glen H. Elder, Jr. (University of North Carolina, Chapel Hill), Judith R. Blau (University of
North Carolina, Chapel Hill), Rachel Rosenfeld (deceased), Robert E. Gallman (deceased), Peter
S. Bearman (Columbia University)
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