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Abstract
Bridging Compliance and Main Business Innovation: Managing Product and Process Development for a
Sustainable Environment
Innovation studies have traditionally developed in two separate research streams: “compliance” and “main business”
innovation (Ashford, et.al. 1979). “Compliance” innovations are inventions designed to make a firm or an industry

compliant with environmental, health, or safety regulations. “Compliance” innovation has, in large part, been the
province of public policy researchers seeking to identify characteristics of environmental policy instruments that
inspire more, and especially more radical, innovation. These studies focus on questions of how to craft policy
instruments to instigate and support the development of innovations that will address environmental problems.
“Main business” innovation is motivated by the usual business concerns for gaining competitive advantage by
introducing new products into the marketplace. “Main business” innovation has been the subject of an extensive
research literature by management scholars (Cf. Brown & Eisenhardt 1995 for a review article) who have largely
ignored the role of environmental policy as a source of innovation. These studies focus primarily on micro-level
activity within the firm and/or product innovation teams. The few studies in this category that consider
environmental concerns focus on questions of how to import, transport and integrate environmental information into
developing new products and processes.
This paper argues that environmental problems shift the theoretical lens for studying innovation, as environmentally
sensitive products may not only be different product-wise, but may also be altering the processes by which new
products are developed. The distinction between “compliance” and “main business” innovation begins to blur.
Drawing on both of these research literatures, the paper develops elements of a new theoretical lens. A new set of
issues is highlighted:
Environmental problems are multi-stakeholder. The multi-stakeholder nature of this problem highlights the
importance of understanding the roles of relevant actors, both internal and external to the organization, and of
adopting an open systems perspective for innovation management. Notions about cross-functional product
development teams could be expanded to product development networks that include actors outside the organization
as well as actors within the organization who would not normally be included, e.g. a manager whose budget will
bear the costs of disposal of waste created by the new product’s production.
Environmentally sensitive product development is knowledge intensive. Environmental regulations are constantly
changing. In addition, each product is subject to local, state and federal regulations. This aspect of product
development suggests perspectives of organizational learning, information processing and communications.
An environmental perspective highlights the firms nonmarket assets (Baron 1995) as a factor in successful new
product development. Whether a firm has set a goal of becoming an industry leader in the development of
environmentally-sensitive products, or takes an adversarial posture with government regulatory agencies will impact
product development activities within the firm.
The natural environment as a perspective can shed new light on the well-studied but still perplexing problem of how
to innovate successfully. In addition, understanding how environmental concerns become integrated into developing
new products and processes would allow policy makers to work backwards from
the point of innovation to create policies aimed at environmental goals (Elmore, 1979).

Concern for the sustainability of the natural environment has
introduced a new set of elements into the world of business in
recent years, and has engendered both technological and
organizational innovations. This paper begins with the
assumption that these loosely coupled elements constitute a
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changed institutional environment
Jennings 1997,

for business (Clark &

Lounsbury 1997). Central to this perspective is

the idea that the nature of the relationship between business
and the natural environment is changing. Also central to this
perspective are the interactions among business, government and
non-profit organizations, as these normally separate
organization sectors align in new and unanticipated ways to
address specific environmental problems.

The purpose of this paper is to begin to place innovation
management studies into the new institutional environment where
concerns for the sustainability of the natural environment are
significant factors in the development of new technologies and
products. This paper will argue that environmental problems
shift the theoretical lens for studying innovation. Furthermore,
neglecting environmental issues in research on new product
development may be a significant omission, as environmentally
sensitive products may not only be different product-wise, but
may also be altering the processes by which new products are
developed.

This perspective suggests that innovation management

strategies require review and revision in light of this new
context.
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The paper will proceed as follows: First, a distinction between
“compliance innovation” and “main business” innovation will be
introduced (Ashford, et.al. 1979). Second, studies from each
research stream will be reviewed to reveal themes and hypotheses
concerning the development of environmentally sensitive products
and processes. A final section will discuss elements of a
revised approach to studies of new product development in the
new context.

“Main Business” and “Compliance” Innovation
Ashford et.al. (1979) introduced the distinction between
“compliance” innovation and

“main business” innovation.

Compliance innovations are inventions designed to make a firm or
an industry compliant with environmental, health, or safety
regulations. In this sense, environmental (or health and safety)
regulation was the source of this type of innovation. Main
business innovation is motivated by the usual business concerns
for gaining competitive advantage by introducing new products
into the marketplace.
Since the articulation of this distinction, innovation studies
have developed in two separate research streams. Compliance
4

innovation has, in large part, been the province of public
policy researchers seeking to identify characteristics of
environmental policy instruments that inspire more, and
especially more radical, innovation. These studies focus on
questions of how to craft policy instruments to instigate and
support the development of innovations that will address
environmental problems. In this view, innovation is seen as an
outcome variable, resulting from policy instruments interacting
with industry structures, firm size, and other variables. These
studies adopt a macro, policy- level perspective, and are
generally not concerned with micro-level activity within the
firm.

“Main business” innovation has been the subject of an extensive
research literature by management scholars (Cf. Brown &
Eisenhardt 1995 for a review article) who have largely ignored
compliance innovation and the role of environmental policy as a
source of innovation.

These studies focus primarily on micro-

level activity within the firm and/or product innovation teams.
The few studies in this category that consider environmental
concerns focus on questions of how to import, transport and
integrate environmental information into developing new products
5

and processes. Table 1 summarizes the differences between
compliance and main business

approaches to innovation studies.

Table 1: Compliance and Main Business Innovation

Against the background assumption that concern for the
sustainability of the natural environment constitutes a new
context for business, the distinction between “compliance” and
“main business” innovation begins to blur. In this new world
there is a greater chance that a compliance innovation may
become a main business innovation or that compliance innovation
may impact the entire business and/or provide a competitive
advantage (Lennox & Ehrenfeld 1996, MEB 1994, Porter & van der
Linde 1995). The following section will explore complianceoriented innovation studies.

Public Policy and Innovation : Different Policy Instruments
Impact Innovation Differently
Public policy scholars have been interested in the relationship
between policy instruments and innovation -- and especially in
the question, What are the attributes of policy instruments that
inspire more environmentally friendly innovation and more
6

radical innovation? The assumption is that well-crafted policy
instruments will instigate the development of environmentally
friendly technologies. Hypotheses have formed concerning the
direct relationship between environmental policy and innovation
as well as the dynamics of interaction between policy
instruments and industries. The themes of time span and type of
policy instrument, industry maturity, and firm size are
discussed in turn.

1. The relationship between the time span of innovation
policies and more radical innovation
Similar to main business research, environmental policy studies
have been concerned with identifying the conditions that enable
more radical innovation, not just incremental product and
process advances . Radical innovation, in this context, may mean
altering production processes to prevent pollution, rather than
cleaning up pollution at the "end of pipe", or it may mean
changing the design of products so that they may be more easily
demanufactured, recycled, reused, or repaired.

One hypothesis discussed in this literature is that firms are
more willing to make R&D commitments required for more radical
7

innovations if they are addressing environmental policies that
will be in place for the long term. In a comparative study of
Dutch and German companies, for example, Hemmelskamp & Licht
(1996) found that companies in the

Netherlands were

incorporating the more radical objective of reducing materials
consumption into their innovation strategies, where as German
firms were focused on the more conservative objective of end-ofpipe solutions to pollution. These researchers attribute the
more radical innovations of the Dutch to the Government's
commitment to a long-term program for the environment.

2) Different types of policy instruments impact innovation
differently. Two specific hypotheses are:
a) Policy instruments which require "best available
technology" (BAT) may limit innovation to the technology
specified in the regulation.
Norberg-Bohm and Rossi (1996) were also interested in the
question of which policy instruments inspire more radical
8

innovation. They studied efforts to reduce water pollution from
bleaching in the mature, process-oriented pulp and paper
industry. They found that, for most firms, incremental
innovations were most cost effective, and that only under
extreme circumstances did firms undertake more radical
innovations to achieve environmental compliance. They note that
"Historically, few firms have been willing to direct their
innovative efforts toward environmental improvement when an
existing technology has been approved for this purpose (p.17)."

b)Command and Control policy instruments are less effective
in stimulating innovation than other policy instruments
Command and control policy instruments take the form of direct
requirements to keep environmental impacts within specified
limits, and bans prohibiting certain activities. Hemmelskemp
(1997:181) compares the impact on innovation of various
environmental policy instruments:
Compared to other instruments, requirements are considered
to be rather innovation-impeding, since residual emissions,
i.e. emissions below the fixed level, do not result in
costs
for the emitter, and consequently the emitter is
no longer
interested in more far-reaching emission
reducing measures.
Thus like BAT policy instruments, command and control
instruments also limit innovation.
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3) Firms in more innovative, less mature industries may be
better able to innovate solutions to environmental problems
In contrast to a mature industry, like pulp and paper, the
younger computer and electronics industry is based on
innovation, as product lifecycles are relatively short and the
capability to develop innovative products quickly is a primary
basis of competition. This industry found it relatively easy to
substitute "engineering for chemicals" (Moore 1996) when faced
with requirements from water pollution regulations to control
waste water pollution from electronics manufacture (MEB 1994,
Moore & Miller 1994). Also, because the industry is expanding,
it may be easier for these firms to finance pollution prevention
measures (Russo & Fouts 1997).

4) Smaller firms are impacted by environmental regulation
differently than larger firms.
In an established industry, smaller firms may be less able to
contend with environmental regulation because they are likely to
have smaller R&D capabilities and less financial capacity to
incur the costs of regulatory compliance. They may also have
fewer personnel to devote to becoming knowledgeable about and
10

On the other hand, environmental policy opens new market
opportunities that may be more readily seized by small,
entrepreneurial firms than established enterprises. Ashford,
et.al. (1979) note that "Regulation can create market
opportunities that attract new entrants, especially those with a
new technology" (p.182).

Dynamics of policy instrument/industry interactions
1) Timing matters: Anticipation of a regulation may trigger an
innovative response.
Industry and government may interact around the formulation of
regulation. Barrett (1992) studied patent filings around the
time of the German Detergent Act of 1975. He notes that
detergent manufacturers were already at work on phosphate
substitutes when the German government held hearings on the
possibility of regulating the phosphate content of detergent.
Once they set the date for passage of the act "the pace of R&D
increased"(p.206), with a peak number of patents for phosphate
substitutes filed in 1976, the year following the Act. Thus the
anticipation of the regulation inspired innovation, but the
Act, as a demonstration of the government's commitment to
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"create a market for phosphate substitutes" appears to have
increased this activity." This example of government/industry
consultation prior to implementation of environmental
regulation suggests that focusing on business/government
interaction is key to understanding how regulation may or may
not instigate innovation.

2) Industry structure interacts with policy instruments.
Innovating around pollution problems involves complex
interactions between and among manufacturers, suppliers,
customers, and others. Each industry and/or environmental
problem presents a unique configuration of players. A
comparative study of the impact of environmental regulation on
competitiveness of six different industries (MEB 1994) finds
that “in several of the instances discussed in these cases, it
is suppliers to the regulated industry that develop the
innovations. .. The ability
of an industry to innovate depends both on the nature of the
regulations and on the structure of the industry”
(Introduction).
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3)Technological trajectories interact with policy instruments
and the impact of policy instruments is limited by the path
dependence of technology development.
Another factor in the limitation of environmental regulation to
instigate more radical innovation is that radically new
technologies are difficult to foresee, imagine, and therefore
support with policy instruments. Dominant technologies also
develop an infrastructure of stakeholders that may be threatened
by a radically new way to solve a particular problem.

In the

case of laundry detergent, for example, it was relatively simple
to regulate phosphate content, and to inspire manufacturers to
develop phosphate-free detergents (Barrett 1992). But how would
regulators support a more radical change to “laundry disks”
(small, plastic spheres filled with ceramic stones that alter
the molecular structure of the water and facilitate the removal
of dirt from fabric while floating in the washing machine)?
Such a radical change would require altering consumer buying
habits, manufacturing processes, suppliers, distribution
channels, etc. etc.

In sum, the compliance innovation stream of research connects
innovation and environmental policy from a perspective external
13

to the individual organization. Innovation is treated as a
dependent variable, studied as an outcome of

variation in

policy instruments or an outcome of the interaction of policy
instruments with industry structure, industry maturity,
technology trajectories, and/or firm size. These analyses
generally do not cross the organizational boundary to examine
micro processes which do, or do not, translate policy
instruments into environmentally friendly innovations by actors
inside the firm.

Environmental policy and innovation processes within the firm
An emerging research literature begins to look inside the
organization and address questions of how environmental policy
is conceived and enacted by individuals within the firm. Changes
in the institutional environment are reflected in new, formal
organizational structures as well as in informal practices
Formal structures, such as Pollution Prevention and
Environmental Health and Safety Departments, represent
environmental concerns and knowledge inside the boundaries of
the firm. Corporate-wide programs such as Total Quality
Environmental Management, and The Natural Step represent
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programmed commitments to integrate environmental concerns into
all business processes.

Integration of concerns for the sustainability of the natural
environment is framed as a problem of transferring knowledge of
environmental issues to the organizational locus of innovation
activity. This process, sometimes termed “organizational
learning,” consists of importing environmental knowledge into
the organization, transferring it to the locus of innovation
activity, integrating it into the design of new products, and
making it a meaningful part of the organization’s strategic
management.

Research questions are emerging: How do

organizations take in knowledge of the new institutional
environment? How do they integrate this new knowledge into ongoing business processes and structures – including the
development of innovative products and processes? What role does
technology R&D play in the development of environmentally
sensitive organizations?

Knowledge Importation: Departments of the Environment as
Boundary Spanners
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King (1995) studied pollution control departments in printed
circuit board firms. He used uncertainty theory (Thompson 1967,
Lawrence & Lorsch 1967) to frame the research question, "Do
Committees or Departments of the Environment serve to buffer the
organization from the uncertainty created by environmental
regulation?” He found, contrary to theory-based predictions,
that these structures actually serve as source of information.
The use of this information supported process innovations that
“improved the efficiency of production processes” (p.270).

Knowledge Transfer to the site of New Product Design
Lennox and Ehrenfeld (1996) drew on organizational
communications theory to frame the research question, “How does
information about environmental impact become integrated, or
not, into the design of new products in electronics firms?” They
found three processes are required for successful integration of
environmental impact knowledge into product design: 1)
innovators must have access to both internal and external
sources of knowledge of environmental impact relevant to product
design. 2) Innovators must be linked to this knowledge through
“dense information networks.” and 3) Innovators must be working
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in a context where environmental concerns are valued and
understood.

A Deeper and More Widespread Integration of Environmental
Knowledge may be Considered Organizational Learning
When knowledge of the environment becomes integrated into
organizational strategy and business processes, organizational
learning is assumed to have occurred. Organizational learning
theory predicts that some firms will be better able to absorb
new knowledge, and adapt to the new environment. Winn (1996)
found that more adaptive firms were subject to broader
institutional pressures to change. Halme (1996) used
institutional theory to pose the research question, “How do
environmental concerns become integrated (or not) into a
strategic paradigm” (Halme 1996). Comparing two Finnish paper
companies, she identified elements that supported a change from
traditional management to environment-related” management. These
processes included “an external impetus for change, the role of
change agents, …… and phases in unlearning and relearning”
(p.94).
Basing their work in systems theory other researchers (Clarke
1997, Clarke & Roome 1995) look at learning networks and
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highlight informal interaction for both conveying information
about environmental issues and for converting information into
meaningful knowledge – the ultimate goal of learning. This work
focuses attention on informal processes, network
characteristics, and the different roles that both proenvironment and detractors play. This research extends the scope
of innovation studies beyond the boundary of the organization
and addresses the question, “How does the greening of innovation
affect relationships – not just between innovators and pollution
prevention departments – but between innovators and customers,
suppliers, senior managers, government agencies or other
stakeholders”?

Integrating research on innovation activity within the firm and
public policy research’s external viewpoint: Developing an
environmental lens
Studies in both research streams appear to converge on some
hypotheses: Older firms in mature industries (the target of much
environmental legislation) favor incremental, competency
enhancing innovation (Tushman & Anderson 1986), are less able to
learn quickly and tend to meet and not exceed regulatory
requirements. The real hope of a technological fix for problems
18

of pollution prevention (not just clean up) may lie in more
radical innovations, yet the target of much regulation (older
firms in mature industries) may have the greatest difficulty
implementing radical innovations. Also, studies from newer, high
tech industries may have limited applicability to such older
industries as pulp and paper, automobiles, and chemicals.

As a new lens for viewing the challenges of innovation, the
studies reviewed above highlight a new set of issues that
suggest revisions to the agenda for innovation management
studies.
n Environmental problems are multi-stakeholder. The
development of a new non-toxic deicer for airplanes, for
example, brings together a coalition of airport managers,
municipalities, air line companies, air line workers’
unions, suppliers, and the innovator/manufacturer of this
new product. The multi-stakeholder nature of this problem
highlights the importance of understanding the roles of
relevant actors, both internal and external to the
organization, and of adopting an open systems perspective
for innovation management. Notions about cross-functional
product development teams could be expanded to product
19

development networks that include actors outside the
organization as well as actors within the organization who
would not normally be included, e.g. a manager whose budget
will bear the costs of disposal of waste created by the new
product’s production.

n Environmentally sensitive product development is knowledge
intensive. Regulations are constantly changing and differ
from country to country. In addition, each product is
subject to local, state and federal regulations. This
aspect of product development suggests perspectives of
organizational learning, information processing and
communications. Successful producers of environmentally
sensitive products may have to provide technical assistance
to customers who are, themselves, grappling with
environmental problems.

n An environmental perspective highlights the firms nonmarket
assets(Baron 1995) as a factor in successful new product
development. Whether a firm has set a goal of becoming an
industry leader in the development of environmentallysensitive products, or takes an adversarial posture with
20

government regulatory agencies will impact product
development activities within the firm.

As a practical matter, the prospect of understanding how
environmental concerns become integrated into the development of
new products and processes is important because environmental
concerns are bound to become more pressing in the future. As a
theoretical matter, the natural environment as a perspective can
shed new light on the well-studied but still perplexing problem
of how to innovate successfully. Finally, understanding how
environmental concerns become integrated into developing new
products and processes would allow policy makers to work
backwards from the point of innovation to create policies aimed
at environmental goals (Elmore, 1979).
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Table 1: Compliance and Main Business Innovation
Compliance
Innovation

Main Business
Innovation

Focus

crafting policy
instruments to
support the
development of
radical
innovations

how to import,
transfer, and
integrate
environmental
information into
developing new
products.

Scope

macro (outside the
firm)

micro (inside the
firm)

Innovation

outcome variable

process

Researchers

policy scholars

management
scholars
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