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Introduction
The ISO 9000 series of standards for quality management systems has gained widespread global
acceptance; it is estimated that well over 200,000 sites world-wide have achieved ISO 9000
certification. The ISO 9000 series was the first truly global standard of its kind, first introduced in
1986 (building on the BS5750 standard by the British Standards Institute). More recently, in Fall
of 1996, it was followed by the ISO 14000 series for environmental management systems. As of
August 1st, 1998, an estimated 5,371 firms world-wide had achieved ISO 14000 certification.
That global figure, though, hides several interesting aspects of how ISO 14000 is being diffused,
and considerably uncertainty still exists among various stakeholders about what can be expected
of ISO 14000 in future.
• There are substantial variations in rate of adoption between countries (some European and
Asian countries leading the way, with the US a clear laggard). The ISO folklore is replete
with explanations for these differences, some of them related to differences in environmental
stance of nations, others pointing to concerns about trade barriers, but most of these
explanations have not been scientifically studied.
• A natural place to turn for help in making predictions about the future of ISO 14000 is the
development of ISO 9000 to date. There are, however, several striking differences between
the diffusion patterns of ISO 9000 and ISO 14000 so far.
Many parties are, of course, highly interested to know how ISO 14000 will diffuse through
countries and industry sectors, when it will reach its saturation level, why individual firms choose
to adopt the standard, the environmental and financial performance implications of ISO 14000
certification, etc. This paper begins to address these issues by describing the current status of ISO
9000 and 14000 certification world-wide and then explaining the current levels of diffusion of
ISO 14000 from several perspectives: the environmental perspective (do more environmentally
progressive nations have more ISO 14000 certifications?), the trade barrier perspective (do more
export-oriented nations have more ISO 14000 certifications?), and the ISO 9000 perspective (is
ISO 9000 diffusion a good predictor for ISO 14000 diffusion?). Though many of the data are still
preliminary and the analyses therefore inevitably tentative, we can already see that the folklore
surrounding ISO 9000 and 14000 is not a sufficient explanation of the patterns we observe. We
will conclude that all three perspectives can contribute to explaining why US firms are relatively
slow in adopting ISO 14000, and why firms in the Pacific Rim have embraced ISO 14000 so
much more rapidly than ISO 9000.

Current status of ISO 9000 and ISO 14000
Status of ISO 9000 by country
Let us start by briefly reviewing the current status of ISO 9000 certification. The most up-to-date
figures on global adoption are those from “The ISO Survey of ISO 9000 and ISO 14000
Certificates - Sixth Cycle”, with certifications through December 1996 included. Table 1 below
provides some highlights from the ISO Survey data. Several facts jump out:
• The UK is clearly the world leader in ISO 9000 certification, by whichever measure one
chooses to use. This can certainly be explained in part by the fact that the ISO 9000 series
were initiated by the British Standards Institute and modeled after BSI’s BS 5750 series.
• Although ISO 9000 is now often regarded as a de facto global standard and the number of
certifications world-wide is growing by some 40,000 per year, the starting point for this

growth varies considerably between countries. Some European nations (the UK, the
Netherlands, and others) had an early start (from the very beginning, in Fall 1986) and
currently display steady growth in number of certifications, whereas other nations (notably
nations such as Japan, Taiwan, and the US) had few or no certifications until the early 1990s,
followed by explosive growth. Table 1 also shows the current growth rate for some selected
countries, measured as the number of certifications in December 1996 divided by the number
in January 1993 (the most recent and first data available from ISO). The UK, which had a
headstart due to the BS5750 standard, saw a threefold increase in that time period; other early
adopters in Europe saw certification count increase by a factor 8 (France), 10 (the
Netherlands, Switzerland), or 15 (Germany). Japan and Taiwan, by contrast, both saw
certifications multiply by a factor 45 in that same period, suggesting the European
certification market is far more mature at this point than that in Asia. During interviews in
Japan, the suggestion arose several times that their late start was due to a commonly held
belief that Japanese quality was already superior to that of any other nation, so that they
would not need ISO 9000. When European customers started requiring ISO 9000 certification
from suppliers, firms in Japan and Taiwan had to become certified in order to remain
competitive with their European counterparts, many of whom had already achieved
certification; this has seemingly led to a widespread perception in the Pacific Rim of ISO
9000 being used by Europe as a trade barrier against Asian firms.
• The US, also a relatively late starter, only saw a factor 15 increase, suggesting lower growth
rate than for other latecomers and quite possible a lower saturation point for the US than for
other countries. The most common explanation for this is that the US economy is less exportoriented than many others, and export requirements (whether government legislation or
foreign customer requirements) are often thought of as a major driver for ISO 9000
certification. This is consistent with the ISO 9000 survey conducted in 1996 (ISO 9000
Survey, Irwin Professional Publishing and Dun & Bradstreet Information Services, p. 58), in
which quality benefits and customer demands / expectations (without specific reference to
foreign customers) were reported to be the two main drivers for seeking certification in the
US; export-related reasons were generally considered less important.
From this, we conclude that although ISO 9000 is widely accepted as a global standard, there are
still considerable regional variations in speed of diffusion of the standard. This suggests, in turn,
that there are also presumably significant regional variations in the key drivers for seeking
certifications and therefore possibly also in the exact interpretation and implementation of the
ISO 9000 series.
Status of ISO 9000 by industry sector
Within the US, there are also major differences between sectors with respect to level of ISO 9000
certification. One commonly held misconception is that ISO 9000 is only relevant for
manufacturing firms; in the UK, in fact, the service sector accounts for over a third of total
registrations, and is the fastest growing sector (Campbell, LRQA, 1998). In Japan and elsewhere
government agencies, schools, etc., are increasingly seeking ISO 9000 certification. Figure 1
shows the cumulative diffusion pattern to date for several industries, and clearly illustrates the
similarities and differences in starting point and rate of diffusion across sectors. Current work is
aimed at a deeper understanding and explanation of these differences.
Status of ISO 14000 by country
This somewhat organic nature of ISO 9000, and the resulting potential loss of perfect global
harmonization caused by these variations between countries and between nations (not to mention
between registrars), is well-known. In developing the ISO 14000 series, attempts have been made

to remove these regional differences. Whether this has been successful, though, is hard to say at
this point, as diffusion of ISO 14000 still shows significant variations between regions, though
not the same pattern as ISO 9000 in its early days. Table 1 below shows the number of ISO 14000
certificates awarded as of August 1st, 1998, in some selected countries. Again, one can make
several observations:
• Japan, this time, is way ahead in number of certifications. The widely-cited reason for this is
to “avoid missing the boat again, as with ISO 9000”; indeed, the Ministry for International
Trade and Industry (MITI) is now taking a far more pro-active stance towards ISO 14000
than they were towards ISO 9000 two years after its announcement. The other reason that
emerged during several interviews was rapidly growing concern among Japanese citizens and
government agencies about environmental degradation, and corporations’ desire to seek ISO
14000 certification as a way to implement environmental management systems and improve
their environmental performance and image. The situation in Taiwan is very similar.
• The UK has again taken the lead within Europe, as the ISO 14001 standard is closely related
to the pre-existing BS7750 standard. The dominance is nowhere near as strong, though, as at
the same point in the development of ISO 9000. Several other European nations (the
Netherlands, Switzerland, Germany) are also well-represented, as before with ISO 9000.
• The US has a relatively small number of certifications given the size of its economy.
Although slow by global standards, ISO 14000 is being accepted more readily by American
firms than ISO 9000 was two years after its announcement. A common response from US
executives, when asked about their plans for ISO 14001 certification, is “we have the
appropriate environmental management systems in place and are ready for certification, but
will not actually seek it unless customers ask us”. Though possibly correct in itself, such an
attitude is reminiscent of Japan’s view of ISO 9000 in the late 1980s.
From this we have to conclude that diffusion of ISO 14000, too, is subject to variations between
countries. Depending on the true underlying reasons for these variations, they may or may not
signal local variations in actual implementation and interpretation of the standard. In the
remainder of this paper, we attempt to explain diffusion of ISO 14000 to date from three
perspectives: that of differences in environmental legislation or practices, that of global trade and
potential trade barriers, and that of ISO 14000 as a successor to ISO 9000.

Explaining global diffusion of ISO 14000: the environmental perspective
One approach to explaining country-by-country variations in adoption of ISO 14000 is to look at
measures of “environmental awareness” by country. Arguably, a country with more
environmentally proactive government and/or business could be more likely to adopt ISO 14000
than countries in which environment is not considered an important issue. The high number of
certifications in nations such as Denmark, Finland, Germany, Sweden, and the Netherlands is
certainly consistent with this view. That this explanation cannot be sufficient without some
modification becomes clear by considering the US, Japan, and Taiwan. In the form of the EPA,
the US has had active and strict environmental legislation and enforcement for longer than most
other countries, but this is not reflected in the current certification count. This may be partly due
to the EPA’s traditionally more command-and-control approach as opposed to the European
Union’s more incentive-based focus. We are currently investigating whether any relationship
exists between “greenness” and the number of ISO 14000 certifications by state within the US,
but so far results are statistically inconclusive. Japan and especially Taiwan have a far shorter
history of environmental protection than Europe and the US, but are currently in a situation (due,
among others, to several recent ecological disasters) where these issues are high on many
people’s agenda. Part of the rapid diffusion of ISO 14001 there can perhaps be explained by this

shift in priorities from development to environmental protection and corporations’ desire to
present an image consistent with that.
The other question that is frequently asked with respect to ISO 14000 is whether it will do any
good for the environment. Interviews with firms in North and South America, Asia, and Europe
so far suggest that actual process changes directly attributable to ISO 14001 certification are rare;
the certification process itself often entailed little or no more than improved documentation of
procedures. Most (but not all) interviewees responded that they would not expect to find any
quantifiable environmental impact directly resulting from ISO 14001 certification. This is, no
doubt, partly due to the nature of the sample we have dealt with so far: any firm that already has
ISO 14001 is by definition a leader, and the firms we spoke with are most likely firms that are
more open and more advanced with respect to their environmental management practices. This
lack of direct environmental impact should not be interpreted as rendering ISO 14000 irrelevant
from an environmental standpoint, quite the contrary. The indirect environmental impacts of the
standard may be hard to quantify (so far), but can be substantial:
• One interviewee explained that, with ISO 14000 in place, the entire firm now takes
environmental aspects into consideration in any decision (such as product or process design)
to a far greater extent than was the case before. In other words, no technical change was made
in order to achieve the certification, but as products, processes, and procedures are updated
over time, each of them will become more environmentally sound. The cumulative effect of
these changes can clearly be considerable.
• A second indirect environmental impact of ISO 14000 is through diffusion of best practices
from leading firms to laggards. Leading firms (IBM, Nokia, and others) are already inquiring
about and sometimes even preparing to require ISO 14001 from their suppliers. These, in
turn, will place similar demands on their suppliers, etc. Eventually, even environmental
laggards, those firms which will need to make considerable improvements in environmental
procedures and performance in order to be certified, will be forced in this direction.
Tentatively, one can conclude that differences between countries in environmental awareness,
development, and policies contribute to explaining the variations in ISO 14001 certification
counts observed, but that these environmental factors alone are not sufficient.

Explaining global diffusion of ISO 14000: the trade-barrier perspective
We have not yet been able to find any evidence that ISO 9000 or 14000 have been used
differentially against supplier firms in different world regions, suggesting that ISO standards are
not being used as trade barriers against foreign firms. However, we already explained above how
the differential diffusion of ISO 9000 between Europe and Asia can have led to the perception in
Asia that the standards were being used as a trade barrier. Strictly speaking, though, such global
standards are intended to lower trade barriers rather than raise them.
If fear for trade barriers, or more generally a desire to protect and promote exports, is a significant
driver for ISO 9000 and 14000 certification, one would expect to find higher certification counts
among more export-oriented nations. This is certainly not inconsistent with the patterns observed:
certifications to both series of standards are high in many Asian countries, and the more exportdriven nations within Europe also are among those with the highest relative certification counts.
More rigorous testing of this hypothesis is currently underway.

Explaining global diffusion of ISO 14000: the ISO 9000 perspective
A third way of attempting to explain the current status of global diffusion of ISO 14000 is by
relating it to the diffusion of ISO 9000. It is immediately clear that the global diffusion of ISO
14000 is not equal to that of ISO 9000: the time at which ISO 9000 certification started varied
widely between countries (1986 for most European countries, to early 1990s for much of the
Pacific Rim, up to 1995 for Uruguay), whereas ISO 14000 certification has started at almost
exactly the same time (October 1996 or within a few months afterwards) in all countries. This
strongly suggests that, whatever controversies may surround ISO 9000, it has gained sufficient
acceptance across the globe that no country intends to be late for any standard that succeeds it.
Learning also seems to take place at a smaller scale: rates of certification to ISO 14000 are higher
now in many countries than they were two years after the first ISO 9000 certification in that
country. In itself this need not be surprising: ISO 9000 was the first standard of its kind, so that
the entire certification and accreditation infrastructure was still under development and
companies were still learning about implementation and benefits of the standard. With ISO
14000, much of that learning has already taken place.
One could hypothesize that firms that are early adopters of ISO 9000 will be the same as those of
ISO 14000. Figure 2 however suggests that, in North America, that is not true. The graph shows,
for all American firms that currently have both ISO 9000 and 14000 certification (and therefore
are, by definition, early adopters of ISO 14000), the relative time at which they received ISO
9000 certification (measured in months from the first ISO 9000 certification in North America).
The graph shows that there is, in fact, no correlation at all between the two, suggesting that the
key drivers for early adopters to seek ISO 9000 certification are not identical to those for ISO
14000.
We conclude that the history of ISO 9000 certainly contains pointers that help explain the current
status of ISO 14000, but that there are sufficiently large differences between the two that one
cannot simply extrapolate the current ISO 14000 figures based on past ISO 9000 trends to obtain
good forecasts of what the future holds for ISO 14000.

Conclusions
Though the ISO 14000 series of environmental management systems standards are still too recent
to have sufficient data to allow reasonable forecasts of their diffusion across countries and
industry sectors, we can already draw several conclusions about key drivers of certification
worldwide.
• First, nations that are considered to be among the most environmentally progressive
(Denmark, Sweden, Germany, the Netherlands) are also among those with the highest ISO
14000 certification counts (relative to country size). However, this does not explain the wide
gap between certification counts in Japan and Taiwan on the one hand and the US on the
other.
• Second, nations for which exports are relatively large in proportion to GNP tend to have
higher certification counts, to avoid lack of ISO 9000 or 14000 certification effectively
barring them from entering certain markets. The high counts in Japan, Taiwan, Singapore,
and several smaller European nations (Denmark, Sweden, the Netherlands) are consistent
with this, as is the relatively low count in the US. The leading position of the UK, however,
cannot be explained this way.

•

Third, nations which either were leaders in adopting ISO 9000 (the Netherlands, the UK, and
others, primarily in Europe) or which engaged in a major catch-up in the early 1990s (such as
Japan and Taiwan) are also those that already have high ISO 14000 counts, making them, by
definition, leaders in ISO 14000 adoption too. All nations have started adopting ISO 14000
simultaneously, though, as opposed to the situation with ISO 9000. Thus, the ISO 9000
perspective alone is also not sufficient to fully explain current or forecast future ISO 14000
diffusion.
To summarize, we conclude that each of the three perspectives here can contribute to explaining
the current status of ISO 14000 diffusion, and therefore arguably also to predicting how ISO
14000 will continue to develop in future. It is not possible, however, to identify one perspective
as superior, nor is it possible at this point to disentangle the three perspectives. Current research is
attempting to formulate the various hypotheses and statements raised in this paper more precisely
and test them more rigorously, using data on global diffusion of ISO 9000 and 14000.
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Table 1: Worldwide ISO 9000 and 14000 Certification
ISO 9000 Certifications Worldwide: Growth from 1993 to end of 1996

Hong Kong (China)
Indonesia
Japan
Singapore
Taiwan
Denmark
France
Germany
Italy
Netherlands
Sweden
Switzerland
UK
Argentina
Brazil
Chile
Uruguay
Canada
Mexico
US
world

ISO 14000

Dec-96 Dec-96/Jan-93

Aug-98

% of world total
ISO9000 ISO14000

Jan-93

Sep-93

Jun-94

Mar-95

Dec-95

69
1
165
243
43

161
8
434
523
96

336
22
1060
662
337

551
55
1827
1003
1060

739
125
3762
1180
1354

1312
340
7247
1808
1889

19.01
340.00
43.92
7.44
43.93

16
29
1095
50
279

0.81%
0.21%
4.45%
1.11%
1.16%

0.30%
0.54%
20.39%
0.93%
5.19%

326
1049
790
188
716
229
410
18577

608
1586
1534
864
1502
365
569
28096

916
3359
3470
2008
2718
618
945
36823

1183
4278
5875
3146
4198
871
1520
44107

1314
5536
10236
4814
5284
1095
2065
52591

1387
8078
12979
7321
7986
1931
3701
53075

4.25
7.70
16.43
38.94
11.15
8.43
9.03
2.86

150
113
630
100
260
298
251
650

0.85%
4.96%
7.98%
4.50%
4.91%
1.19%
2.27%
32.62%

2.79%
2.10%
11.73%
1.86%
4.84%
5.55%
4.67%
12.10%

3
19

9
113

23
384
9

37
548
11
6

86
923
21
8

302
1198
29
17

100.67
63.05

30
40
2
7?

0.19%
0.74%
0.02%
0.01%

0.56%
0.74%
0.04%
0.13%

292
16
893

530
24
2059

870
85
3960

1290
145
5954

1397
215
8762

3955
412
12613

13.54
25.75
14.12

86
15
190

2.43%
0.25%
7.75%

1.60%
0.28%
3.54%

27816

46571

70364

95117

127353

162707

5.85

5371

100.00%

100.00%

Note: the ISO 9000 data were taken from “The ISO Survey of ISO 9000 and ISO 14000
Certificates: Sixth Cycle - 1996”; their data for North America were received from Quality
Systems Update / McGraw-Hill Companies. The ISO 14000 data were received from Mr
Reinhard Peglau.

Figure 1: cumulative diffusion of ISO 9000 in three industries in the US
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Note: these diffusion patterns were obtained using data from the Globus Registry of the Globus
International Quality Group Inc.

Figure 2: ISO 9000 certification date for early adopters of ISO 14000
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