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It pays to be green

• Bragdon and Marlin (1972) Returns on Equity (ROE) in the
pulp and paper industry

• Russo and Fouts (1997) Returns on Assets (ROA)
• Salama (2005) Corporate Financial Performance
• King and Lenox (2001) and Dowell et al. (2000) Tobins q

index.
• King and Lenox (2002) positive correlation between financial

and environmental performance were driven by the waste
prevention methods.

• Hart and Ahuja (1996) ROS and ROA: one year; ROE two
years before financial performance was positively affected.

• Al Tuwaijri et al. (2004) Three Stages Least Squares
• to overcome the simultaneity problem, i.e. that environmental

and economic performance are jointly determined and jointly
depending on the unobservable firms management strategy
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It does not pay to be green

• Cordeiro and Sarkis (1997), ROS short-term negative effects,
which were stronger for pollution prevention strategies than
for end-of-pipe measures.

• Wagner et al., 2002 Return on Capital Employed (RoCE) Eu
paper industry, simultaneous structural model: - effect

• but when adopting ROE or ROS, the effect was no longer
significant

• Elsayed and Paton (2005) misspecification issues: unobserved
firms fixed effects.

• static and a dynamic panel analysis on UK data: only a weak
impact on the financial performance

• Telle (2006) the conclusion that it pays to be green is
premature.

• random effect panel model vs a pooled OLS one

• the question is no longer if it does pay to be green, rather
when or for whom it pays (Telle, 2006; King and Lenox, 2001).
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Environmental Innovations

Consensus has emerged on the notion of EI
(e.g. Kemp and Pearson 2007; Kemp, 2010; Rennings, 2000),

:
the production, assimilation or exploitation of a product, production process, service or

management or business methods
that is novel to the firm [or organization]

and which results, throughout its life cycle, in a reduction of environmental risk, pollution
and other negative impacts of resources use (including energy use)

compared to relevant alternatives .
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Types of Environmental Innovations

• EREI differ from ER either in the drivers (e.g. EREI benefit
more from the use of external information sources) or in the
productivity (sales over employees) or in the role of barriers
to innovation, which are perceived as more intense for EREI
than for other EI (Rennings and Rammer, 2011).

7 / 20



Environmental
Innovations and

Profitability:
How does it pay

to be green?

Claudia Ghisetti
and Klaus
Rennings

Objectives
Background
Literature

Types of EI

Types of EI

Research Hypothesis

Empirical
Strategy
Data

Models

Dependent Variable

Key EI variables

Descriptive Stats

Motivation Vars

Econometric
Results
Results HP1

Results HP2

Robustess checks

Conclusion

Research Hypothesis

• RQ1: Do different typologies of EI engender heterogeneous
competitiveness effects?

• EREI positive effect on profitability, as lead to a reduction in the
use of physical resources and can be a source of competitive
advantage (NRBV Hart, 1995)

• ER neutral or negative effect on profitability, add-on measures
that do not fundamentally modify production processes

• RQ2: Do the motivations driving firms’ adoption of EI
moderate EI profitability gains?

• Current or forseen regulation REG might be beneficial and
stimulate competitiveness (Porter Hypothesis)

• Availability of financial incentives GR might be provided for
innovations that are not profitable on their own

• Voluntary codes or agreements for environmental good
practices VOL might be leading to cost savings innovation
rather than cost-burden ones
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Dataset

• Mannheim Innovation Panel German Community
Innovation Suvey

• PATSTAT
• Waves merge 2009 and 2011
• The focus of the survey is on firms with 5 or more employees

in manufacturing and service sectors
• EI variables are not however panel: only 2009 wave (for 2006

2008 time frame) contains questions on the adoption of EI
cross sectional analyisis
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Dependent Variable

• Firm profitability measured as the estimated operating
margin OM pre tax profits over sales.

• To reduce non-responses answers are given on an interval scale
• As OM is categorial with known thresholds:

• interval regression model: Maximum Likelihood that allows to
model fixed cut points (Wooldridge, 2002)
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Key Environmental Variable

• Focus on those with high effects.
• Check for those with high and medium effects
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EREI and ER motivations variables

• EREI or ER introduced in response to a current or foreseen
regulation (REG), as a reaction to the availability of financial
incentives, grants or subsidies (GR), thanks to the existence of
voluntary codes or agreements for good environmental
practices (VOL).

• for each of the 3 motivations (REG, GR and VOL) joint
inclusion of five variables as above (bench: NON Eco-Innovator)
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Discussion Econometric Results HP1

• EI overall have a neutral effect on profitability

• EREI are innovations that in reducing the use of materials
and energy reduce production costs. Different combinations in the
use of these idiosyncratic resources can engender a competitive advantage
that a firm can exploit in the market

• ER are conversely neither associated to a cost reduction in the
production nor to possible competitive advantages deriving
from the exploitation of strategic resources. ER costs actually
overcome the benefits in a way that the profitability return of such an
adoption becomes negative

• A minimum threshold of (green) innovativeness is required
before profitability gains arise: profitability effects arise only
for firms introducing highly innovative innovations
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Discussion Econometric Results HP2

• REG may help firms in seeking new production solutions
that allow them to more than offset the costs of compliance
and to take advantage of competitive gains that derive from
that, but still the typology of EI matters (Porter HP confirmed)

• GR effects on competitiveness are confirmed to be negative
for ER, and no longer significant for EREI. A financial
incentive is usually paid for innovations that are not
profitable on their own (ER).

• EREI engender positive profitability effects only when they are
not introduced as a response to a financial incentive (EREI GR
positive and significant)

• VOL No effects when the driver of the adoption is the
presence of voluntary codes or agreements. It is intertwined
with organizational costs, which are not necessarily making
the adoption itself profitable.
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Robustness checks

1 Self selection in providing financial data: bias?
• we constructed a variable equal to one when information on

OM are provided and modeled the probability through a probit
model regressed on all the explanatory variables, rejecting the
null Hypothesis that the non-response to OM is random

• As the variable that is driving the non-randomness of the
non-responses is EAST, significant in the probit model, it has
been selected to construct the exclusion restriction in a two step
Heckman selection model.

• The coefficient of the mills ratio in the Heckman model is not
statistically significant.

2 The non-response to all the variables in the sample restricted
our operative sample to only 1063 observations

• Results are robust as OM, EREI, ER and EI do not present
significant differences in the means between the sample used
in the regression and the full sample (t Test)
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• As the variable that is driving the non-randomness of the
non-responses is EAST, significant in the probit model, it has
been selected to construct the exclusion restriction in a two step
Heckman selection model.

• The coefficient of the mills ratio in the Heckman model is not
statistically significant.

2 The non-response to all the variables in the sample restricted
our operative sample to only 1063 observations

• Results are robust as OM, EREI, ER and EI do not present
significant differences in the means between the sample used
in the regression and the full sample (t Test)
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