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The Impact of Citation Indexing on the
Development of New Fields of
Environmental Research

Henrikke Baumann

Summary

The publishing of research has implications for the evaluation
of research careers, research departments, and funding for
research projects. Researchers' academic evaluation relies
heavily on the status of the journals in which they publish. The
inclusion of one’s work in the Science Citation Index (SCI) and
the Social Science Citation Index (SSCI) is often used as an
indicator of academic quality. This is unfortunate for many en-
vironmental researchers, as their journals are not represented
in the SCI and SSCI. Two investigations were carried out to
determine the reasons for this. The first investigation identified
352 existing environmental academic journals, classified into
seven categories (and several subcategories). Of these, two
categories were not represented in the SCl or SSCI: environ-
mental systems analysis journals and corporate environmental
management journals. The second survey investigated the
publishing patterns of interdisciplinary research groups and the
characteristics of the journals in which they publish. In spite of
acceptable citation levels, interdisciplinary environmental jour-
nals are excluded from the SCI and SSCI. A major reason
seems to be that citations of their articles are uncounted by
the Institute for Scientific Information (ISI), the organization
producing the SCI and SSCI, because citations mostly take
place in a group of journals completely unrepresented in ISI's
database.
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Introduction

“Publish or perish” is said to be a fact of aca-
demic life. This phrase signals the importance of
publishing research results. Researchers widely
understand that publishing should take place in
peer-reviewed academic journals, preferably
those included in the Science Citation Index
(SCI) or the Social Science Citation Index
(SSCI), two databases that index the leading and
most influential academic journals. Satisfying
these criteria is difficult for researchers in emerg-
ing fields, however, especially within certain
fields of interdisciplinary environmental re-
search, because their journals have not gained
adequate recognition for inclusion in the SCI or
SSCI. Researchers in industry and academia use
the SCI and the SSCI and similar databases to
find references to research publications of inter-
est for many purposes, for example, to learn about
the latest findings in a field, to make sure that
one’s recommendations offered to managers or
policy makers are state of the art, and to avoid
duplication of efforts when planning new pro-
jects. Although there are other databases, the
SCI and the SSCI are considered particularly im-
portant in the academic world because they are
internationally used in the evaluation of research
proposals in funding agencies, of research de-
partments, and of promotion and tenure for in-
dividual researchers. Fields without representa-
tion in the SCI and the SSCI run the risk of
discrimination in academic competition, for ex-
ample, because researchers and their projects are
often evaluated by the number of their articles
that are published in journals included in the
SCI and the SSCI. As a consequence, knowledge
production, the dissemination and application of
research results, and the development of research
communities in these fields can be inhibited.

Reading, Writing, and Information
Seeking

Tenopir and King (2000) have studied the
scholarly publishing system for 30 years. Their
research confirms that the two main reasons for
publishing are the application and advancement
of science and career advancement. These two
aspects are related, as are reading and writing,
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and a link between them is information seeking.
All scientists (i.e., scholars, researchers, analysts)
read extensively. The patterns for finding articles
to read have changed during the past 10 to 15
years. Spiraling journal prices have led to an in-
crease in library subscriptions at the expense of
individual scientists’. Thus, articles are increas-
ingly found via automated searches in databases
of abstracting and indexing (A&I) services, such
as the SCI and SSCI. Whereas university sci-
entists mostly read to keep current and for re-
search and teaching purposes, industrial scien-
tists mostly read because they are often required
to change research direction and must bring
themselves up to date in new specialties (Tenopir
and King 2000). In total, most reading is done
outside of universities owing to the greater num-
ber of industry scientists (Tenopir and King
2000). Given that reading is important for sci-
entists and time is a precious resource, the ability
to quickly locate relevant articles is crucial (Ten-
opir and King 2000). This makes A&I services,
such as the SCI and SSCI, important for the ap-
plication and advancement of science. Without
relevant A& services, scientists would have to
turn to other channels, such as hearsay, col-
leagues, conferences, the Internet and, to some
extent, to other types of publications, such as
technical reports and conference abstracts. The
problem with these other types of publications
(technical reports, etc.) is that they are not well
organized or readily available; for this reason,
they are known as the “gray” literature.

In contrast to reading patterns, the pattern is
for university scientists to do most of the writing
(75% of the articles in 1995, according to Ten-
opir and King [2000]). Scientists, especially uni-
versity scientists, are often evaluated (for pro-
motion and tenure, research funding, etc.) on the
basis of the number of articles they have pub-
lished in journals covered by the SCI and SSCI.
In fact, one strong motivation to write seems to
be career advancement (Tenopir and King
2000). The SCI and SSCI are particularly im-
portant because they represent a selection of the
most important and influential journals. In ad-
dition, several studies have shown that the pres-
tige of a journal and its topic/readership are the
two top reasons for choosing which journal to
publish in (Page et al. 1997; Tenopir and King



2000), reinforcing the importance of SCI and
SSCIL

Indexing and Abstracting

The SCI and the SSCI are examples of da-
tabases that are built up on the principles of in-
dexing and abstracting and are thus part of the
larger universe of what are often called A&I ser-
vices.

An index is typically an alphabetical list, usu-
ally at the end of a book, of names, subjects, and
so on, with references to where these are men-
tioned. Basic indexing of a scientific paper in-
cludes information about where to find it, that
is, title, author, journal, and year of publication.
More extensive indexing may include informa-
tion about the number of pages, keywords, or ref-
erences cited in the paper. Indexing that includes
the references cited in a paper can be used to
identify the most influential journals and papers
through citation statistics; this latter form of in-
dexing is known as citation indexing. Identifi-
cation of high-impact journals through citation
statistics is the basis for the Institute for Scien-
tific Information’s (ISI’s) selection of journals
used to produce the SCI and SSCI.

A limited selection of journals for inclusion
in citation indices is possible because it has been
shown that a relatively small number of journals
publish the bulk of significant scientific results.
As few as 150 journals account for half of what
is cited. Around 2,000 journals account for about
95% of cited articles and 85% of published arti-
cles (Garfield 1996). Based on the citation
counts, ISI calculates the impact factors of the
journals. Those with the highest impact factors
make it into the SCI and the SSCI. ISI reviews
nearly 2,000 new journal titles annually, of which
only 10% to 12% are selected for the SCI and
SSCI. The selected journals, together with some
of the remaining ones, are searchable through
IST’s other services, for example, SCIExpanded
(IST 1999).

Other ways of indexing on a selective basis
are possible. The Emerald Management Reviews
(formerly known as Anbar), established in 1994,
uses a selection process quite different from ISI’s.
Whereas ISI’s selection process is largely com-
puterized and databased, that of the Emerald
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Management Reviews is based on an expert
panel’s choices (Anbar 1999; Emerald 2002).!

Abstracting services, as the name suggests,
supply abstracts of articles. An abstracting ser-
vice is mainly an information service using more
basic indexing, and it does not produce a limited
selection (and implicit ranking) of journals. In-
stead, its aim is to cover a particular field com-
pletely. Examples of abstracting services are
Cambridge Scientific Abstracts, Chemical Ab-
stracts, Compendex Engineering Index, and En-
vironment Abstracts.

Does Our Research Field Face
Discrimination?

Despite acceptable quality, journals in certain
fields of environmental science are not repre-
sented in the SCI and SSCI. As an illustration,
my own multidisciplinary department includes
engineers (chemical, civil, mechanical, etc.), bi-
ologists, and business scholars. The department
thus draws on research from the natural, engi-
neering, and social sciences. Environmental
management practices are studied, and tools are
developed for environmental analysis and deci-
sion making (life-cycle assessment [LCA], ma-
terials flow analysis [MFA], environmental per-
formance indicators, environmental impact
assessment [EIA], and ecological risk assess-
ment). None of “our” journals, for example, In-
ternational Jowrnal of Life Cycle Assessment, Jour-
nal of Industrial Ecology (JIE), or Business Strategy
and the Environment, are indexed in the SCI or
SSCI. QOur situation is not unique. At the Green-
ing of Industry Network Conference in Novem-
ber 1999, professors T. Gladwin, S. Hart, and N.
Roome discussed the publishing situation and its
implications on research careers in North Amer-
ican and European universities (Gladwin et al.
1999). Their outlook was not optimistic; it was
more like “Publish and perish!” Without the pos-
sibility of publishing in the “right” journals, in-
dividual researchers in certain countries have dif-
ficulty acquiring tenure, and tenured researchers
are important for the growth of research groups.

Publication can also affect existing research
groups. Certain countries practice formal assess-
ment of the quality and standing of research
groups, such as the “research assessment exercise”
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in the United Kingdom. The grade awarded to a
research group is in part determined by the stand-
ing of the researchers’ publications, that is,
whether they publish in SCI- and SSClI-listed
journals. Because the grade determines the level
of core funding, it can determine the viability
and even the survival of the group (Clift 2002).
In addition, when existing journals are not ac-
cepted by well-established A&I services, the dis-
semination of results is inefficient (e.g., poten-
tially leading to duplication of results).

To understand why none of “our” interdisci-
plinary environmental journals have achieved
recognition outside the community of active re-
searchers in the field, two investigations were un-
dertaken (Baumann 2000). The first was an over-
view of available journals, the second an
investigation of the current outlets for interdis-
ciplinary environmental researchers, focusing on
academic journals. The aim was to determine
whether there was a market for a new journal,
but the survey results sparked so much discussion
among colleagues that we felt it necessary to dis-
seminate the results more widely, hence this ar-
ticle.

The First Investigation: Existing
Environmental Academic
Journals

Survey Methodology

A survey of environmental journals was con-
ducted in the autumn of 1999.2 The term “en-
vironmental journal” was used for any journal
with an explicit environmental scope, for exam-
ple, environmental science, environmental tech-
nology, environmental economics, or environ-
mental management. Some nonenvironmental
journals publish environmental papers, but these
were not included. The search for environmental
journals relied on the following sources:

e More than 100 publishers’ catalogues (e.g.,
Academic Press, Blackwell Science, Car-
fax, CRC Press, Elsevier, Gordon and
Breach, Kluwer, Sage, Springer, Taylor and
Francis, Wiley, various societies, and vari-
ous university presses)
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o Library databases (LIBRIS, the Swedish ac-
ademic library system; ELIN, the library of
the Swedish Environmental Protection
Agency; British Library; U.S. Library of
Congress)

¢ Journal lists of the ISI (the organization
producing the SCI and SSCI)

e Colleagues’ experience of publishing

Journals were sorted into subject categories
(table 1). Some very broad journals were difficult
to categorize and were thus given a category of
their own, the “multifield” category. Because the
search focused on environmental journals, cate-
gories bordering on the life sciences were only
partially covered. As a consequence, the number
of journals recorded for the categories “ecology,”
“toxicology,” and “agriculture” is lower than
what is actually published. Also, there are more
“policy and law” journals than those listed here;
those journals that only report on court cases in
their respective country have not been included,
whereas those with more extensive analyses of
environmental regulation and policy have.

Environmental Academic Journals: A
Growing and lll-Defined Group

The survey identified 352 academic environ-
mental journals (Baumann 2000), probably more
than what most environmental researchers
would have guessed. Yet, comparatively speak-
ing, it is a small number. Ulrich’s Periodical Direc-
tory currently lists approximately 230,000 inter-
national periodicals, of which approximately
41,000 are academic or scholarly (Diven 2002).
Other estimates point to between 70,000 and
80,000 academic journals in the world (Tenopir
and King 2000). The ISI covers 8,000 journals
annually to produce the SCI, SSCI, and other
related information products. The SCI includes
3,700 journals; the SSCI, 1,700 (ISI 2001).

The first environmental journal was published
in the beginning of the twentieth century. Dur-
ing the first decades of the century, only a hand-
ful of such journals existed. Early topics for jour-
nals were water treatment, ecology, and wildlife
management. The 1960s saw the start of an in-
crease in publishing that rapidly expanded in the
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Table I Number of journals identified in the first survey, separated by subject category
130 Environmental sciences 16 Environmental values
29 Environmental science, general 1 Values, general
31 Toxicology and medicine 11 “Green” economics
8 Climate and atmosphere 4 Ethics
11 Water
5 Soil 29 Environmental social sciences
25 Ecology 7 Social science, general
13 Wildlife management 6 Social geography
6 Monitoring (GIS, remote sensing, etc.) 1 Sociology and psychology
2 Impacts on artifacts - Perception and communication
5 Education
96 Environmental engineering 3 Political sciences
22 Environmental engineering, general 7 Humanities (history, literature, art, etc.)
18 Water treatment and management
2 Atmospheric pollution control 12 Systems, tools, and approaches
7 Waste management - Systems, tools, and approaches, general
3 Soil remediation 1 Life-cycle assessment
8 Energy 4 Risk analysis
1 Transport and environment 3 Environmental impact assessment
3 Environmental product design 1 Industrial ecology
3 Environmental process design - Substance/material flow analysis
8 Built environment - Cleaner production and technology
7 Agriculture and environment 3 Modelling
7 Resource management
2 Environmental measurement techniques 22 Multifield category
Environmental statistics
3 Environmental informatics
47 Environmental management and policy 352 Total number of journals
7 Managment and policy, general
27 Policy and law
7 Corporate environmental management
6 Planning (land-use, etc.)

Note: Author’s categorization.

1990s. About half of all the new titles have ap-
peared only in the last ten years (figure 1). This
expansion in the environmental field is remark-
able in light of the fact that the expansion of new
journal titles of all types peaked in the 1970s.
The overall number of new journals introduced
in the 1990s was relatively low, and the number
that survives even lower (Page et al. 1997).
Typical topics for environmental journals
started in the 1970s were environmental science
and resources. Environmental engineering jour-
nals were in vogue in the 1980s. New categories
of journals in the 1990s were environmental so-
cial science, environmental management, and
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environmental tools. Some trends go across cate-
gories. Journals with, for example, “global” or
“dynamic” perspectives on environmental issues
are of relatively recent origin and are found in
several categories.

Journals often change names, a trend espe-
cially during the 1990s. Names have changed ei-
ther to transform a nonenvironmental journal
into an environmental one (e.g., Planning Out-
look changed to Journal of Environmental Planning
and Management in 1991) or to “update” an ex-
isting environmental journal (Journal of Clean
Technology, Environmental Toxicology, and Occu-
pational Medicine changed to Environmental Epi-
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demiology and Toxicology in 1998). Some journals
have changed names more than once. In an ex-
treme case, more than four name changes have
been traced: Water Environment Research ap-
peared originally as Sewage Works Journal (1928—
1949); it changed to Sewage and Industrial Wastes
(1950-1959), then to Journdal of the Water Pol-
lution Control Federation (1960—1989) and Re-
search Journal of the Water Pollution Control Fed-
eration (1989-1991) before appearing under its
present name in 1992.

Many journals, both older and newer ones,
have recently increased the number of issues they
publish per year, typically from four to six issues.
Among the older ones are Journal of Applied Ecol-
ogy (started in 1964), Conservation Biology
(1968), and Agriculture, Ecosystems, and Environ-
ment (1974). Among the newer journals are sev-
eral management, policy, and tool journals: En-
vironment and Planning, Part C: Government and
Policy (1983), Business Strategy and the Environ-
ment (1992), and International Jowrnal of Life Cy-
cle Assessment (1996). The greatest publishing
increase was observed for Journal of Aerosol Sci-
ence (from six to ten issues per year).

The increasing number of journals together
with an increasing number of issues per year for
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Number of new academic journal titles per decade.

many of them add up to a dramatic increase of
publishing in the environmental field. Tradi-
tional science disciplines still dominate, how-
ever, and interdisciplinary journals are compar-
atively scarce. This is not in tune with what
many researchers and organizations have been
advocating for many years, namely, a multidis-
ciplinary approach to environmental problems
(e.g., Nordic Council of Ministers 1991; EU
1998).

Traditional environmental science also dom-
inates ISI’s database (compare figures 2 and 3).
Certain interdisciplinary subject categories have
no journals indexed in the SCI or SSCI, for exam-
ple, “corporate environmental management” and
“environmental product design” or tool categories

» o«

such as “life-cycle assessment,” “environmental
impact assessment,” and “industrial ecology.”
Further, ISI treats same category journals in
an inconsistent way. For example, “green” econ-
omy journals are indexed in the SSCI in all cases
but one. The exception, Ecological Economics, is
indexed only in the SCI. Similar inconsistencies
exist for “general management and policy” jour-
nals. The only journal found to be indexed in
both SCI and SSCI was one in the multifield

category, Ecosystem Health.
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Figure 2 Distribution of all found environmental journals (a total of 352 journals).

The number of new journals and new titles fol-
lowing topical changes illustrates in particular the
fluid character of environmental academic pub-
lishing. Surveying a rapidly expanding field is not
simple, not even for A&I professionals. The many
title changes together with the creation of new
journals through the redefinition of existing jour-
nals add to the difficulties. We can then perhaps
understand why their journal categorization some-
times becomes inconsistent, especially for new
and interdisciplinary research areas.

The Second Investigation:
Where Do Interdisciplinary
Environmental Researchers
Publish?

Survey Methodology

The publication situation for interdisciplinary
environmental researchers was studied by look-
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ing at how researchers in five interdisciplinary
and related areas publish. For each area, promi-
nent research centers were identified and their
publication lists were analyzed to identify pub-
lishing patterns. This selection is intended as a
useful approximation of the wider population of
environmental systems researchers. A simple
content analysis was conducted and reference
statistics were determined. The five areas were
LCA, substance flow analysis (SFA) or MFA,
EIA, industrial ecology (IE), and environmental
accounting (EA). Together they form what is
here called environmental systems analysis
(ESA). These areas have in common the use of
quantitative models of matter and energy flows
to describe environmental impacts of soci-
otechnical systems, such as product systems, re-
gional industrial areas, and development sites.
These researchers could therefore be expected to
share an interest in environmental systems mod-
eling and environmental valuation and decision
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Figure 3 Distribution of environmental journals indexed in either the SCI or SSCI (a total of 122 journals).

making, as well as in publications in which these
topics are discussed.

Publishing Patterns for Five Related
Research Areas

Life-Cycle Assessment

Two prominent groups of LCA researchers are
found in the Netherlands at the University of
Leiden and in Sweden at Chalmers University of
Technology. The Swedish LCA researchers list
15 LCA articles in their list of publications (TEP
1999). Most articles concerned methodology and
appeared mainly in the International Journal of
Life Cycle Assessment and Journal of Cleaner Pro-
duction. Applied articles, reporting on LCA case
studies, appeared in various sector-oriented jour-
nals, such as Energy and Environment, Building
and Environment, and Water Science and Technol-
0gy. The Dutch LCA researchers had 13 journal
articles on LCA on their publication list (CML
1999). More than half of them had appeared in
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the International Jowrnal of Life Cycle Assessment,
the rest appearing in the Journal of Cleaner Pro-
duction and JIE.

Material Flow Analysis/Substance Flow

Analysis

Many MFA/SFA researchers in Europe are as-
sociated with ConAccount, a platform for ma-
terial flow accounting research founded as a Eu-
ropean Union Concerted Action (ConAccount
1999). On its Web site, ConAccount has listed
276 publications considered central to the field.
Around 40 of these are references to journal ar-
ticles; the rest are to books, reports, and confer-
ence papers. The 40 journal articles were pub-
lished in as many as 24 different journals. Eight
journals had published more than one of the
listed MFA papers. Four of them had published
more than two MFA papers (Fresenius Environ-
mental Bulletin, Ecological Economics, Environ-
mental Science and Pollution Research, and Envi-
ronmental Conservation).



Environmental Impact Assessment

EIA researchers are organized through the In-
ternational Association for Impact Assessment.
Its Web site also lists key publications of the field
(IAIA 1999); however, the list contains mostly
book titles. The EIA Centre at the University of
Manchester is one of the main EIA research cen-
ters. The 64 journal articles in their publication
list appeared in 24 journals (EIA Manchester
1999). Around a third of the articles appeared in
one of two specialized EIA journals (Impact As-
sessment and Project Appraisal and EIA Review).
The rest appeared mainly in various planning
journals (e.g., Town Planning Review and The
Planner).

Environmental Accounting

EA can be divided into two branches: societal
EA and corporate EA. Societal EA includes re-
gional environmental quality indicators and na-
tional environmental statistics and is related to
“green GDP.” This side of EA is covered in
“green economics” journals and policy journals.
Corporate EA includes, for example, methods for
environmental performance evaluation of indus-
trial organizations. The Centre for Social and
Environmental Accounting Research at the Uni-
versity of Dundee conducts research concerning
corporate EA. Of the 25 journal articles in their
list of publications (CSEAR 1999), 6 articles
were published in five different environmental
management journals. The remaining 19 articles
were published in 15 different, nonenvironmen-
tal accounting journals.

Industrial Ecology

IE is concerned with the impact of industry
and technology on the biophysical environment
(Erkman 1997). Because the study of flows of ma-
terial and energy is the main form of analysis, IE
is sometimes used as a collective term encom-
passing the above-mentioned research areas;
however, it is not fully recognized as an over-
arching concept in all these fields. The JIE was
started in 1997 and became the official journal
of the International Society for Industrial Ecol-
ogy, formed in 2001. A content analysis of JIE
for the year 2000 showed that the most frequent
topics were general articles on the concept of IE

and LCA. Articles on MFA/SFA, design for en-
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vironment (DfE), environmental management,
and education were prevalent.

Observed Patterns

The typical pattern for both the LCA and
EIA communities is that a majority of method-
ological articles are published in what can be
identified as core journals (International Journal of
Life Cycle Assessment, Journal of Cleaner Produc-
tion, Environmental Impact Assessment Review,
and JIE). The applied articles are found in a
wider range of journals. The MFA/SFA and the
EA communities, however, seem to lack core
journals because publishing is much more dis-
persed in these areas. These related research
areas seem to each have their own publishing
domains. Journals such as JIE and a new tools
journal planned by the Society for Environmen-
tal Toxicology and Chemistry (SETAC 2001)
strive at being platforms for mutual exchange,
and the future will show if they are successful.

Notably, none of the journals identified as
central to ESA (International Jouwrnal of Life Cycle
Assessment, JIE, Jowrnal of Cleaner Production,
Environmental Impact Assessment Review, and Im-
pact Assessment and Project Appraisal) are listed in
the SCI or SSCI (ISI 2001). The fact that there
is no abstract database that covers all of these
journals does not help accessibility. At least three
abstract services have to be used: Chemical Ab-
stract for International Jowrnal of Life Cycle As-
sessment and JIE, Pollution Abstract for JIE and
Environmental Impact Assessment Review, and
Fluid Abstracts for Journal of Cleaner Production.
No information is available for Impact Assessment
and Project Appraisal. An important step toward
more general recognition has been taken with
the recent inclusion of the International Journal
of Life Cycle Assessment in SCIExpanded (Hein-
rich 2001).> With its coverage of 5,900 journals,
it is less selective than the SCI (ISI 2001).

Why Does IS| Exclude Certain
Categories of Journals?

The issue raised in the introduction con-
cerned the problematic publishing situation for
interdisciplinary environmental researchers. The
first survey showed that interdisciplinary journals
bridging the natural, engineering, and social sci-
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ences do exist, although there are relatively few
of them. The second survey showed that it is dif-
ficult to identify central and recognized journals.
In short, the existing interdisciplinary journals
have low status. This problem is explored in the
following sections.

Some Explanations

“The Older the Better”

The first investigation showed that the older
the journal, the more likely it is to be indexed
(figure 4). But this is insufficient to explain why
ESA journals are not listed in the SCI and the
SSCI. Examples of rapid introductions to SCI
exist. For two journals (Transportation Research,
Part D: Transport and Environment and Environ-
mental Toxicology and Pharmacology, both started
in 1996), it took less than three years from the
launch of the journal to their being indexed by
SCI. Most journals identified as core ESA jour-
nals, however, have a longer history of publica-
tion.

Irregular Publication

Many factors are taken into account when [SI
evaluates journals, but timeliness of publication
is pointed out as a basic criterion (ISI 1999). The
ability to publish on time is seen as a sign of a
“healthy” backlog of manuscripts, ensuring via-
bility. ESA journals have occasionally had prob-
lems with publishing on time. Delayed publica-

tion, sometimes solved by the publisher with
double issues, could in part explain why these
journals are not included in the SCI and SSCI.

“Falling between the Chairs”

The first investigation showed that the envi-
ronmental research field is difficult to delineate.
Not surprisingly, certain subject categories were
treated inconsistently by ISI. Should ESA jour-
nals be regarded as SCI or SSCI journals? The
answer is not obvious. When ISI considers the
inclusion of a journal, citation patterns are com-
pared with those of similar journals. Smaller
fields such as botany do not generate as many
articles or citations as do larger fields such as bio-
technology. Likewise, in areas within the social
sciences, it may take a relatively long time, even
several years, for an article to attract a meaning-
ful number of citations. The ESA field makes use
of natural and engineering sciences in the mod-
eling of matter and energy flows, but it does so
for a social context. The field therefore builds
heavily on the social sciences for issues such as
environmental valuation and ethics, policy mak-
ing, decision making, and management in indus-
try and society. Time-consuming case studies of
large industrial systems, characteristic of the
field, might lead to a lower article publication
frequency than in most science and engineering
fields. As citation levels and frequencies vary
greatly among disciplines, it is important to know
with what group of journals a new journal should
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be compared. ESA journals seem to “fall between
the chairs.”

Not Enough Citations?

As mentioned, ISI selects journals for the SCI
and SSCI through the identification of high-
impact journals.* The articles in journals with a
high impact factor are cited more frequently than
those in a journal with a low impact factor. The
“journal impact factor,” published annually in
Journal Citation Reports (e.g., JCR 2000), is re-
lated to the number of articles and the number
of times these are cited under a given time period
(ISI 1999).5 Thus, for a journal to be counted as
influential, its articles must be cited. In turn, this
means that authors must be well read, formally
acknowledge their “intellectual debt,” and cite
enough articles (and not just technical reports,
books, etc.). According to ISI’s statistics, a jour-
nal article has 15 references on average (ISI
2001). In comparison, the International Jowrnal
for Life Cycle Assessment (vol. 4) and JIE (vol. 3)
are fairly average (16 and 18 references per ar-
ticle, respectively).

The question for the ESA journals is whether
their authors make enough citations, and if so,
whether ISI is able to count the citations. To
check the citation level, I calculated the journal
impact factor for one of the ESA journals ac-
cording to ISI’s formula (table 2). First, I counted
the number of articles in the International Journal
for Life Cycle Assessment published during two
years (1998 and 1999). In addition to regular sci-
entific articles, letters to the editor, debate arti-
cles, and book reviews should also be counted,
according to ISI, because much of the scientific
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debate takes place there and they are thereby
markers of influence. Then I counted the number
of citations made during 2000 to the articles pub-
lished in 1998 and 1999. I looked for citations
in all the ESA journals available in our depart-
mental library and in ISI’s database. The result-
ing impact factor was 0.785. With an impact fac-
tor of 0.785, the International Jowrnal of Life Cycle
Assessment would have ranked as 67th among
ISI’s 143 environmental journals in the SCI (in-
cludes SCI categories “environmental science”
and “environmental engineering”) in 2000 (JCR
2000). This must be considered an acceptable
citation level. Most citations, however, are un-
counted by ISI because they take place in a group
of journals not included in ISI’s database.

Toward Recognition

A tool in itself cannot constitute a scientific
field; however, if tools are dealt with in a system-
atic way (their principles of description, appli-
cation, and validation), this could start to resem-
ble a scientific field (called ESA in this article)
whose journals ought to be recognized by ISI. A
major reason for the exclusion of these journals
seems to be the fact that citation of their articles
takes place in a group of journals unrepresented
in ISI’s database. ESA journals are not the only
ones excluded from ISI’s database (cf. corporate
environmental management journals). Insofar as
automated searches are becoming increasingly
important, it is crucial for ESA journals to be
recognized by established A&I services and in-
cluded in their databases so that information re-
trieval can be efficient for industry and university

Table 2 Journal impact factor calculation for the Intemational Journal of Life Cycle Assessment

No. of articles in International Journal of
Life-Cycle Assessment during 1998 and 1999
(incl. letter to the editor, book reviews, etc.)

No. of citations in the year 2000 to 1998 and 1999
articles in International Journal of Life-Cycle
Assessment

1998: 60

1999: 75
= 135 articles

In International Jowrnal of Life- 73
Cycle Assessment:
In Journal of Cleaner Production: 7
In Journal of Industrial Ecology: 13
In ISI listed journals via the 13
SCI Expanded:
= 106 citations

Journal impact factor (year 2000): citations,y/articles oz 1000 = 106/135 = 0.785
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scientists alike. No alternative to the SCI and
the SSCI has emerged. At least three different
abstract services had to be searched to cover the
five ESA journals. The emerging ESA field seems
to be difficult to delineate and recognize for any
A& service, not only ISI. When a field of re-
search is “invisible,” a comprehensive article
search becomes very difficult to accomplish. Im-
portant findings have difficulty in finding their
industrial audience, and the cumulative mecha-
nism for research in universities is impaired.
Consequently, there is the risk for interdisciplin-
ary environmental researchers that their work is
inefficient and, perhaps worse, duplicated.
When, on top of this, academic evaluation relies
heavily on the status of the journal one publishes
in, interdisciplinary research becomes disadvan-
taged both in the research funding process and
in the evaluation of tenure for individual re-
searchers. Career advancement, being so impor-
tant for publishing, can lead to unfortunate con-
sequences. For most fields, the two most
important factors for an author’s choice of jour-
nal, readership and prestige, are linked. Without
ISI’s recognition of the ESA journals, the two
are not coupled, and ESA researchers are then
faced with the choice of publishing for the right
readership or for “brownie points.” And, if article
writing is not viewed as a worthwhile pursuit,
either because of the low academic merit of the
ESA journals or of the difficulties of getting pub-
lished in journals that “count,” then there is even
a danger that the ESA researchers publish mostly
in the gray literature. This is a vicious cycle that
inhibits the advancement of science and leads to
a scattered, poorly networked research commu-
nity in which many smaller research groups suffer
intellectual isolation resulting from poor avail-
ability of information.

To get away from the “publish and perish” sit-
uation, lessons must be learned on all sides. Re-
searchers should rely more on articles than tech-
nical reports for the wider dissemination of their
work, carry out extensive literature searches, as
well as give just acknowledgement to other au-
thors. Funding agencies and universities need to
consider whether their evaluative criteria dis-
criminate against interdisciplinary research or
not. For journal publishers, timeliness of publi-
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cation and the peer-review process are critical.
Indexing organizations such as ISI need to con-
sider the recognition of new, interdisciplinary en-
vironmental subject categories and to character-
ize their publishing patterns.

The inclusion of ESA journals in the SCI and
the SSCI is not only important and possible, it
is also a simple solution to the problems of re-
search evaluation in this field. The number of
citations in the SCI and the SSCI being a com-
mon criterion in the evaluation of research have
led some to argue for changed evaluation pro-
cedures in order to give interdisciplinary re-
search, usually poorly covered by ISI, an equal
chance with disciplinary research, usually well
covered by ISI. It would be easier to have ESA
journals included in the SCI and the SSCI than
to reform evaluation procedures in universities
and funding agencies around the world, however.

The recent inclusion of the International Jour-
nal of Life Cycle Assessment in the SCIExp is a
hopeful sign for the future. This can be viewed
as the journal being placed under observation by
ISI. When a full cycle of three years (the nec-
essary number of published years to calculate the
journal impact factor) has been covered, it is pos-
sible that the International Journal of Life Cycle
Assessment will be included in the SCI and the
SSCI. Because all references are recorded in the
journals covered by ISI, references to other ESA
journals in the International Journal of Life Cycle
Assessment will also be noted. This ought to en-
courage editors of ESA journals to propose their
journals to the SCI and the SSCI as well as help
ISI to identify the other ESA journals.
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Notes

. The Emerald Management Review does include
what I call “corporate environmental manage-
ment” journals, another category of journals ne-
glected by ISI. Because an expert panel decides
on which journals should be included and no
quantitative rating is published, Emerald includes
certain management journals that are not in-
cluded in the SSCI.

. The following information was gathered for each
journal and collected in a database, reported in
its entirety in Baumann (2000):

e Title and, when available, earlier titles

e DPublisher and, when available, the name of the
editor

e Bibliographic information: ISSN, number of
issues per year, and starting year

® Type of review process

e Where it is indexed and abstracted

e Additional information where available, for
example, number of subscribers, impact factor
(measure of the relative importance of a jour-
nal as calculated by ISI), or the journal’s as-
sociation with a scientific society

. Articles in journals indexed in SCIExpanded are
included in ISI’s well-known database, Web of
Science. ISI documentation does not make clear
whether citations to articles in journals in SCIEx-
panded are counted in the calculations of impact
factors for journals in the SCI and SSCI, nor is
it clear whether ISI calculates impact factors for
the journals in SCIExpanded.

. ISI covers around 8,000 journals annually to pro-
duce the SCI and SSCI; this is the universe ISI
scans regularly. SCI contains approximately
3,700 journals, SCIExp contains 5,900 journals,
and SSCI contains 1,700 journals. In addition,
ISI scans about 2,000 new journal titles annually,
of which 10% to 12% end up in the SCI or SSCI.
Because ISI registers all citations in an article, ISI
finds citations to articles in journals not included
in their database. IS is able to identify influential
journals as long as there are many references to
them. Because researchers in a field tend to “clus-
ter” in certain journals, however, it is difficult
(not to say impossible) for ISI to identify “new”
journals from the reference lists of other journals.
This is the case for ESA journals.

. In addition to regular scientific articles, ISI also
counts the number of letters to the editor, debate
pieces, book reviews, and so on and citations to
these. They are counted because much of the sci-
entific debate takes place there and they are mark-
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ers of influence. This means that the number of
articles is counted for two years (e.g., 1998 and
1999) and the number of citations to those articles
(in ISI’s database, for the case of conventional ISI
calculations; in various ESA journals in the au-
thors’ departmental library plus those in the ISI
database, for the example presented in table 2) are
counted the third year (e.g., 2000).
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