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NOTE: This paper updates the report Environmentalism and Economic Prosperity:
Testing the Environmental Impact Hypothesis.  This report assumes that the reader has
previously read that earlier study.

Does the pursuit of environmental quality hinder opportunities for substantial
economic growth and development?  Are states with stronger environmental standards
destined to lag economically behind those with lesser standards?  Must we choose
between jobs and the environment?  In Environmentalism and Economic Prosperity:
Testing the Environmental Impact Hypothesis I introduced an analysis of the twenty
year economic record of each of the fifty states aimed at providing preliminary answers
to these questions.

As noted in that paper I expected to find a small to modest negative association
between environmentalism and economic prosperity.  In other words, the economic
performance of states with stronger environmental standards would not measure up to
that of states with weaker environmental standards.  This would have confirmed the
prevailing political  wisdom at the time.

A "null" result -- not finding any indication of a correlation, positive or negative --
would have been a noteworthy repudiation of what remains a powerful assumption
underlying federal policy making and business community lobbying.  If relative levels of
environmental standards among the states were largely irrelevant to their economic
evolution, either because environmental policies had no systematic economic impact or
their effect was grossly overshadowed by other dominant influences, then it would
mean that the "jobs versus environment" debate was a costly and needless distraction
from serious public policy making.

After examining five primary indicators of economic growth and prosperity that
figured most prominently in the public policy debate Environmentalism and Economic
Prosperity: Testing the Environmental Impact Hypothesis found that no negative effects
could be detected.  It simply was not true that states with stronger environmental
standards fared less well than those with weaker environmental standards.  While this
was unexpected, it was not unbelievable.

                                           
 
    *The author is Professor in Political Science at the Massachusetts Institute of Technology.  He is
director of the MIT Project on Environmental Politics and Policy.
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What was truly puzzling was that the analysis uncovered a consistent and
systematic positive correlation between stronger state environmentalism and stronger
economic performance across four of the five indicators.  States with stronger
environmental standards tended to have higher growth in their gross state products,
total employment, construction employment, and labor productivity than states that
ranked lower environmentally.

Several alternative explanations for these positive correlations were investigated
in Environmentalism and Economic Prosperity: Testing the Environmental Impact
Hypothesis.  None of these were able to nullify these positive correlations. 
Nonetheless as was stated quite deliberately in the conclusion of that paper, while the
positive correlations:

...may tempt the reader to infer that environmentalism stimulates
economic prosperity, any such conclusion at this point would be
speculation.  It is absolutely clear that the environmental impact
hypothesis is repudiated by the data.  However, the positive association
between state-level environmentalism and economic prosperity may be
the consequence of some third factor that is positively correlated with
both environmentalism and economic growth. For example, states that
tend to favor strong environmental policies may also be more likely to
invest in education, health, transportation and communications
infrastructure, and other elements that stimulate and support economic
growth.  In this case, the positive correlation between environmentalism
and economic growth would be spurious.

This brief report supplements that study and updates the analysis of alternative
explanations.  The findings reported here add further evidence to reinforce the central
conclusion of the original study:  stronger environmental standards have not limited
the relative pace of economic growth and development among the states over the
past twenty years.  At the same time evidence is also presented that confirms that the
anomalous positive correlations noted in that study are indeed spurious.  They
cannot be used to argue that stronger environmental standards produce stronger
economic growth.

ALTERNATIVE EXPLANATIONS

A number of credible alternative explanations can be offered for not finding a
negative relationship between environmentalism and economic prosperity.  These
same alternative explanations could also account for the surprising positive correlation
reported.  The general form of these kinds of confounding effects of "third factors" is
illustrated in Figure 1. Figure 1(a) depicts a true association between environmental
rank and economic performance.  In contrast, Figure 1(b) depicts a spurious correlation
that is caused by a third, confounding variable.  One can find identical simple
correlations between environmental standards and economic growth in both
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relationships shown.  But the apparent correlation between environmentalism and
economic growth that would emerge from the relationships depicted in Figure 1(b)
would be deceptive in the context of the study, since there would be no true direct
relationship between these two variables .

Let's consider seven of the most
likely alternative hypotheses briefly and
then examine the results.

(1) States with large economies will
tend to grow faster than small economies.
 The former will tend also tend to have
stronger environmental standards since
there are likely to be many environmental
problems associated with large-scale
economic activity.  In this instance the
confounding variable would be "big
economies."  This alternative explanation,
using the gross state product of the states
for 1982 as the indicator, was tested in the
original paper and statistically rejected.

(2) Environmentalism can be
considered a normal (economic) good.  Wealthy states (as opposed to big economy
states) will tend to have stronger environmental policies in response to public demand. 
They will also tend to grow faster the poor states.  Here the confounding variable is
wealth.  State income per capita for 1980 was used to test the alternative.

(3) High growth states in the 1970s are most likely to be the high growth states in
the 1980s.  At the same time the high growth states of the 1970s are likely to be the
ones with stronger environmental standards in the 1980s because they can afford them
and will likely require them.  Here growth in gross state product from 1973 to 1980
indicates relative economic growth in the prior period, acting as the confounding
variable.

(4) Economically diverse economies may tend to grow faster than concentrated
economies.  In other words, states with a broad array of strong economic sectors
(manufacturing, farming, finance, mining, services, government, banking and real
estate, etc.) will experience stronger growth than those whose economies are overly
concentrated in just a few sectors.  At the same time more economically diverse states
are also likely to have a larger and more diverse  set of environmental polices, which
would rank them high on the environmental policy scale.

To gauge the diversity of state economies the proportional distribution of each
state's gross state product across the ten major economic sectors was calculated for

(a) Direct Relationship

Environmental                                   Economic
Standards                                       Growth

(b) Spurious Relationship

Environmental                                          Economic
Standards                                              Growth

                                     

Confounding Variable
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1982.  The ten sectors are those that comprise the U.S. Department of Commerce's
general classification scheme.  An index of diversity (proportional spread) was
computed using the standard information theory model, which produces a variance-like
measure for categorized data.

(5) Highly industrialized economies are likely to grow faster than those that
depend less on manufacturing.  They are also likely to have stronger environmental
standards due to the greater degree of environmental threats posed by extensive
manufacturing activities.   The confounding variable is industrial development and the
fraction of gross state product derived from manufacturing is the indicator used.

(6) State economies that are highly dependent on extractive industries such as
mining, oil and gas recovery, etc. are likely to have economies that do not perform as
well as those of more heavily industrialized states.  These extractive states may also
tend to have a smaller array of  environmental policies because their economies are
less diverse and thus rank lower on the environmental scale.

(7) And lastly, in times of strong national economic growth the burdens of strong
environmental standards may not manifest themselves.  But when a regional or national
recession hits that is when environmentally stronger states will demonstrate poorer
economic performance compared to those states with lesser environmental standards. 
 For example, one might expect that the rate of business failures among
environmentally stronger states would exceed those in environmentally weaker states
during a recession since the added burden of doing business in the former would be
too much for ailing firms to bear.  Therefore, a null finding for the period 1982-1989 is
not surprising.

FINDINGS

The findings related to the first six alternative explanations are summarized in
Table 1.  The results presented in Table 1 are displayed in terms of partial Spearman
rank correlation coefficients.  These results accurately reflect far more complex
multivariate analysis of the data using log-linear, logit, and ordinal cross-classification
procedures, weighted least squares, and structural equation modelling (path analysis)
employed by the author.*   They all produce the same results without adding any
additional information of use to the reader, and so they are not presented here.**

                                           
     * In fact for the three-factor model depicting spurious correlation shown in Figure 1
analysis of partial correlations and path analysis are interchangeable.  For more details
on the techniques use, please contact the author.

     **These more complex analyses are presented in full in the author's forthcoming
book Environmentalism and Economic Prosperity (Cambridge, MA: MIT Press).



5

In Table 1the simple correlation between environmental rank and each of the
indicators of economic growth (listed down the left side) are compared with the
corresponding  partial correlations that emerge when controlling for the confounding
variable listed at the column head. In essence the partial correlation asks the question:
After taking into account the relationship between the confounding variable and
economic indicator and the relationship between the confounding variable and
environmental rank, what is the remaining association between the environmental rank
and the economic indicator? 

For example, suppose you had a sample of 50 children and correlated their
height with their reading abilities.  You would find a strong positive correlation -- taller
children appear to read better.  However, height is strongly correlated with age (the
confounding variable).  What happens when you control for age and reexamine the
relationship between height and reading ability?  You would find a null relationship,
because within any given age group height is not related to reading ability.

By comparing the partial correlations with the simple correlation we can check
for the possibility of interaction among the variables.  Five effects are possible:  (1)
There may be no substantial difference between  the simple and partial correlations,
implying that the confounding variable is irrelevant to the analysis. (2) The partial
correlation may be significantly greater than then simple correlation, suggesting the
confounding variable actually masks a stronger relationship between the environmental
indicator and the economic indicator.  (3) The partial correlation may indicate a real
association between environmentalism and economic performance but with a reversal
in sign!  This would mean the confounding variable masked a true negative
relationship, thus supporting the environmental impact hypothesis. (4) The partial
correlation may be considerably less than the simple correlation, implying that the
actual association between environmentalism and economic growth is less than the
simple correlation suggests.  (5) And lastly, if the partial correlation drops so far below
the simple correlation that is essentially "0" then it means that the alternative
explanation completely accounts for the apparent simple correlation between
environmental rank and economic performance and that there is no true relationship
between the latter two variables.*

Referring to Table 1 none of the first five confounding variables produce a
consistent change of any significance in the base (simple) correlation between state
environmental standards and economic performance.  For example, if you look down
the column headed by "Wealthy States" you will see that the partial correlations bounce
around the simple correlation listed in the first column.  Sometimes they are slightly

                                           
     *For our purposes any correlation below 0.23, or greater than -0.23, will be
considered a zero correlation.  This is a conservative approach that is keyed to the
0.05 significance level for the simple correlation.
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higher and sometimes lower.  This is random fluctuation that signifies that the
confounding variable is irrelevant to the relation ship between environmentalism and
economic growth.  In terms of the two relationships depicted in Figure 1, 1(a) finds
support and 1(b) is rejected.

More importantly none of the confounding variables produces a partial
correlation that is even suggestive of a previously hidden negative relationship
between environmentalism and economic growth.  Basically, alternative hypotheses 1
through 5 produce white noise in the correlation matrix.  This lends further support to
the rejection of the environmental impact hypothesis.

This might all be very interesting if it were not for that fact that the sixth
confounding variable -- extractive concentration of the economy -- shown in the last
column of Table 1 decisively abolishes the positive correlation between environmental
rank and economic performance.  With the single exception of the construction
employment growth indicator all the partial correlations effectively go to zero.  None,
however, reverse the association to meaningful negative values.  It would seem that the
apparent  relationship between environmental rank and economic performance is the
consequence of a strong negative relationship between extractive concentration of the
economy and environmental rank (-0.52) on the one hand, and strong negative
correlations between extractive concentration and the various economic indicators on
the other (they average around -0.65).

We can explore this possibility with an illustration of path analysis.  If the
alternative explanation depicted in Figure 1(b) is in fact true, then product of the
correlations representing the two paths linked by the arrows should equal the simple
correlation between environmental rank and the corresponding economic indicator --
which it does in all instances except those related to construction employment.  For
example the correlation between extractive concentration (the confounding variable)
and growth in gross state product 1982-1989 (dGSPT82-89) is -0.65. Multiplying this by -
0.52 yields +0.34 which almost exactly equal to the simple correlation of +0.35 between
environmental rank and growth in gross state product.  This path analysis produces
similar results for four of the five economic indicators.  The positive relationship
between environmental standards and construction employment growth remains, albeit
at a reduced level.

Clearly this link between extractive concentration, environmental standards, and
economic growth requires more attention.  And the persistence of the association
between environmental rank and the construction employment indicators must be
investigated further.  One could speculate, for example, that tougher environmental
standards produce more sustainable construction work over the long term because (a)
speculative projects are hindered and (b) environmentally sound projects tend to
require more substantial designs.  It is also possible that additional construction is
stimulated by the demands of environmental regulations.
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WHAT ABOUT THE RECESSION?

Table I Partial Correlations Between Environmental Rank and Economic Indicators

Simple
Correlation

ENRANK83

   WHAT IS THE CORRELATION BETWEEN ENVIRONMENTAL RANK AND THE ECONOMIC
    INDICATOR AFTER CONTROLLING FOR THE CONFOUNDING VARIABLE:

ECONOMIC
INDICATORS

Big
Economy?

Wealthy
States?

High Prior
Growth?

Diverse
Economy?

Manufacture
Concentration
?

Extractive
Concentration
?

dGSPT82-89  0.354  0.329  0.312  0.347  0.278  0.314  0.024

dEMPT82-89  0.231  0.255  0.291  0.304  0.182  0.192 -0.008

dEMPC82-89  0.539  0.507  0.482  0.491  0.501  0.523  0.288

dMPROD82-89  0.007 -0.041 -0.132  0.007 -0.041 -0.010 -0.069

dPROD82-89  0.328  0.260  0.293  0.233  0.247  0.292  0.014

dGSPT  0.431  0.381  0.396  0.329  0.367  0.444  0.076

dEMPT  0.353  0.294  0.431  0.232  0.283  0.328  0.018

dEMPC  0.507  0.478  0.462  0.438  0.465  0.490  0.231

dMPROD  0.009  0.000 -0.105 -0.027  0.011  0.007 -0.102

dPROD  0.362  0.286  0.264  0.240  0.289  0.326  0.106

*  All correlations are Spearman's rho.  Simple correlations over 0.23 (or less than -0.23) are statistically significant at the
0.05 level.
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 The analyses presented in Environmentalism and Economic Prosperity: Testing
the Environmental Impact Hypothesis. looked at economically favorable periods,
intentionally avoiding the recessions of 1980-1982 and 1990-1991.  But as noted above
one could argue that  environmentalism does not affect relative economic performance
among the states when the national economy is humming.  But when a recession hits
the extra burden of environmental regulations and standards may serve as the
proverbial straw that break the camel's back.

Below I report an analysis of the period 1990-1991.  Unfortunately, the U.S.
Commerce Department does not have gross state product or related sectoral
component data available for the period after 1989.*  Thus, of the five core indicators
used in the original only those related to growth in total (non-farm) employment and
growth in construction employment are available.  Change (i.e., negative growth) in
total employment and construction employment were examined for the period, using the
end point years 1989 and 1991. (No 1992 data are available).

An updated environmental rank indicator (based on the policy rank) reported in
the 1990-1991 Green Index was used.  Interestingly this index and the one used in the
original study for the 1982 ratings show a +0.72 correlation, despite the eight-plus year
difference in time frame and the differences in composing the indices.  An analysis of
the individual shifting of states among the ranks (not presented here) suggests that the
methodologies for generating these ranks is stronger and more robust than one might
have assumed.  Consequently, I feel confident that the updated ranking is a sound
basis for extending the analysis into the recession consistent with the original study.**

In order to extend the analysis I also examined the record of business failures
during the recession.  The rate of business failures per 10,000 businesses in each
state was used in order to control of the difference in size of state economies.  For the
period 1990-1991 business failure rates were compared as a function of environmental
rank.***  Do environmentally stronger states have a higher rate of business failures than
environmentally weaker states?

Here again the importance of controlling for confounding effects is important.  As
shown in Table 2, the simple correlations between environmental rank and the
                                           
     *It  appears that funding cutbacks caused cessation of the data tabulation.

     **For those interested, resort to the 1982 environmental ranks produces results
virtually identical to those using the updated ranks with expected noise and variance.

     ***Data were provide by Dun & Bradstreet. (1992) The Business Failure Record
U.S.A..
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economic indicators are distinctly negative.  This would lead one to conclude --
mistakenly -- that environmentally stronger states do have it tougher during recessions.
 When extractive concentration is incorporated into the analysis, however, the
correlation vanishes to zero as given in the last column of the table.

The null results -- the lack of  meaningful correlations between environmentalism
and economic performance remain intact.*  Environmentally stronger states do not
experience more precipitous declines in employment during the recession. Nor do they
demonstrate a higher rate of business failure.  Thus, contrary to what many argue
environmentally stronger states are not more vulnerable to economic decline

during recessions.

                                           
     *To spare the reader I have not printed the entire partial correlation matrix.  As in the
preceding analysis, none of the alternative hypotheses -- save extractive concentration
of the economy -- revealed any effect.

Table II  ANALYSIS FOR 1990-1991 RECESSION

ECONOMIC
INDICATORS

SIMPLE
CORRELATION

Environmental Rank

WHAT IS THE
CORRELATION AFTER
CONTROLLING FOR

Extractive Concentration?

dEMPT89-91 -0.327 -0.046

dEMPC89-91 -0.245 +0.006

Business Failures90-91 -0.228 -0.071
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CONCLUSION

The central finding of the original report remains unchanged, and in fact it is
substantially reinforced by the extended analysis of the data:

At minimum we can conclude that shifts in environmental policy,
whether intended to extend environmental control or reduce it, have no
discernable effect on state economic performance.  If environmentalism
does have negative economic effects they are so marginal and transient
that they are completely lost in the noise of much more powerful domestic
and international economic influences.  The environmental impact
hypothesis, while theoretically intriguing, has no empirical foundation and
focuses attention on what is certainly one of the least influential factors
affecting the pace of economic growth and development.

In essence stronger environmental standards as implemented over the past two
decades are "economy neutral."  They neither hinder nor help the economy in
aggregate.  On a state to state basis measurable economic growth has not been stifled,
 state competitiveness has not been undermined,  and jobs sacrificed at the alter of
environmentalism.

The null result may well indicate the existence of a dynamic balance within state
economies.  Those industries and firms in a state's economy that do not fair well under
stronger environmental controls may be balanced  by those that actually fair better.  
The latter are likely to more modern, vigorous, and competitive industries and firms.

Perhaps more to the point  those who live and work in states that have
vigorously pursued environmental quality and are now contemplating rolling
back environmental standards as a quick fix to jump-starting their economies out
of recession should reconsider.  Based on the evidence there is no reason to expect
that loosening environmental standards will have any effect on the pace of state
economic growth.


