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Motivating ImplicationsMotivating Implications

If it really pays to be green, then

Managers’ and owners’ interest in environmental management can

increase (and hence)

The need for some kinds of environmental regulations can decrease 

When is information sufficient to protect the environment, and 

under what circumstances are command and control (and 

punishment!) necessary?



PreviousPrevious StudiesStudies

Many previous studies on the relationship between 

environmental and economic performance

Conclusions vary, but most of them seem to indicate a 

positive relationship

Hart and Ahuja (1996) is one of the most cited:
The "results of this study suggest that it does indeed pay to be

green"



ResearchResearch QuestionsQuestions

1. To what extent can the methods applied in previous

studies illuminate whether ”it pays to be green”?

2. How sensitive is an observed positive relationship 

between environmental and financial performance to 

the applied method? 

• In particular, how can omitted variables affect the results?



NorwegianNorwegian DataData

Annual plant level data for 1990-2001 comprising a bit 
less than 100 of the potentially most environmentally 
harmful manufacturing plants in Norway
Environmental data on emissions to air of greenhouse
gases, acids, nmvoc-equivalents and particles, and data 
on regulatory stringency
Economic data on employment, production, gross 
investments and return on sales (FP)
Good data compared to previous studies

Plants, not big corporations
Panel data, not cross section
Adequate data on regulatory stringency
Good quality on emission data



Environmental PerformanceEnvironmental Performance (EP)(EP)
-- the Jaggithe Jaggi--Freedman IndexFreedman Index ((JFIJFI))

Emission efficiency (emissions of pollutant p per unit of production)

The higher E, the greener the plant

The JFI is the sum over pollutants:

The higher JFI, the greener the plant
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ResultsResults I I –– CorrelationsCorrelations

Most previous studies only calculate correlation
coefficients between EP and FP 

We (also) find a positive correlation between EP and 
FP

But the positive correlation can be due to omitted
variables like sector, capital, size of plant or degree
of regulation



ResultsResults II II –– Simple Simple RegressionRegression
Like some previous studies we control for some observable plant 
characteristics in a pooled regression

Then there is still a positive relationship between EP and FP

However, these results require an assumption that all important
variables are controlled for

– But what about non-observables like good management or 
employee motivation?

– If good management improves both EP and FP, then we would 
observe a relationship between EP and FP even if no exists



ResultsResults III III –– UnobservedUnobserved VariablesVariables

We can control for unobserved plant specific
characteristics in a panel regression 

Then there is no longer a statistically significant
relationship between FP og EP

Conclusion: Using correlations or simple regression
analysis to conclude that ”it pays to be green” is premature

Concerns that causality can (also) run from FP to EP 
further support that ”it pays to be green” is a premature 
conclusion



SummarySummary

Norwegian data reveals a positive association 
between EP and FP

Greener plants are more profitable

This positive relationship dissolves when the
problem of unobserved variables like e.g. the
quality of the management, is addressed
Any conclusion regarding whether ”it pays to be
green” is premature since

There are serious shortcomings of methods applied in 
previous studies
Amending one of these shortcomings changes the 
conclusion using data from Norway 



NeedNeed for more for more researchresearch

There exists little or no satisfactory evidence regarding 
whether ”it pays to be green”

Lack of formal theory makes it difficult to formulate 
empirical models and to interpret the results

Difficult to find satisfactory measures of environmental 
performance in applied work

Omitted unobservable variables appear to be important

Rather than trying to answer whether ”it pays to be 
green”, we may start by investigating what 
characterizes green firms

This can improve quality of targeting if e.g. more profitable plants 
violate environmental regulations less frequently


