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This study investigates induced productivity effects of firms
introducing new environmental technologies. The literature on
within-firm organisational change and productivity suggests that
firms can achieve higher productivity gains from adopting new
technologies if they adapt their organisational structures. Such
complementarity effects may be of particular importance for
the adoption of greenhouse gas (GHG) abatement technologies.
The adoption of these technologies is often induced by public
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Q55 authorities to limit the social costs of climate change, whereas the
][“)2234 private returns are much less obvious. This study finds empirical

support for complementarity between green technology adoption
(either CO,-reducing or resources and energy efficiency-enhancing

Keywords: technologies) and organisational change. While the sole adoption of
Technical change green technologies is associated with lower productivity, the simul-
Environmental innovation taneous implementation of green technologies and organisational
Organisational change innovations is not.
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1. Introduction

Research on firm organisation has long emphasised the importance of organisational structures
for efficient technology use. Caroli and Van Reenen (2001, p. 1450), for example, make this point
explicit by arguing that: “Without the organizational and skill infrastructure, technology alone is not
enough.” Studies dealing with environmental technology, however, have largely ignored this stream of
literature. This previous research focusses mainly on the role of governmental regulation for abatement
technology adoption and its consequences for firms’ productivity and competitiveness. The question
of how abatement technologies integrate into the firms’ operations and what factors determine their
efficient adoption remained largely unexplored.

Anexceptionis Bloometal.(2010) who suggest that better managed firms have lower energy inten-
sities and that advanced environmental management is associated with higher productivity. Further
research by Martin et al. (2012) also offers evidence in favour of this view. However, both studies do
not allow us to conclude that environmental management improves the marginal returns to environ-
mental technology adoption in the sense that both have complementary effects on productivity.

In this study, we focus on the complementarity between green technology adoption and orga-
nisational change in manufacturing firms. In particular, we study whether firms that are open to
organisational changes (i.e. firms that have introduced organisational innovations) can be more effi-
cient in adopting new green technologies which translates into productivity gains.

Such efficiency improvements may translate into productivity gains in the adopting firms. Take
the example of BASF. BASF is the world’s biggest leading chemical company and a large-scale emit-
ter of greenhouse gases. To improve energy efficiency and to reduce greenhouse gas emissions, BASF
uses environmental technologies such as combined heat and power, i.e. the technologies for the use
of waste heat and the incineration of deposits from production. In addition, BASF has implemented
the “Energieverbund” (energy compound) system which organises the supply of energy from these
energy recovery technologies to their various plants. The “Energieverbund” “[...] therefore offers
[...] acrucial competitive advantage, while also having a positive impact on the environment” (BASF,
2014). The BASF example illustrates how firms may combine an environmental innovation with
new organisational designs and infrastructures to better exploit the opportunities provided by such
technologies.

In the following, we consider green technology adoption as the implementation of any technol-
ogy that reduces CO, emissions. This also includes cases in which CO, reduction can be achieved
by using fossil fuel inputs more efficiently and are therefore related to energy-efficiency.® In addi-
tion to greenhouse gas (GHG) mitigation technologies we also consider sustainable innovations (i.e.
material or resource-saving innovations). The selection of these two aspects of green technology
is motivated by the fact that both are integrated process technologies, i.e. no end-of-pipe or other

3 Improving the efficiency of fossil fuel use requires the installation of new capital goods that use fossil fuels at a necessary
minimum that is smaller than the levels of currently operated capital. Thus, if fossil fuel inputs and capital are used in rather
fixed proportions, increasing efficiency implies the replacement of old capital (Atkeson and Kehoe, 1999).
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