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Societal Embedding and Product Creation
Management

J- JASPER DEUTEN, ARIE RIP & JAAP JELSMA

ABSTRACT  Soctetal embedding of new products—that s, their integration in relevant industries and
markets, thewr admissibility with regard to regulation and standards, and their acceptance by the
public—is a challenge. A management approach is developed based on our case studies wn the
biotechnology sector and on recent innovation literature. Tools are presented to map internal and external
algnments. Learning processes, in interaction with societal actors, overcome the dilemmas or at least make
them manageable.

Introduction

The recent theme issue of Technology Analysis & Strategic Management on critical perspectives
on technology management makes an important point: “The broader social and
environmental implications {of technological innovation) have been largely ignored in the
technology management literature”.’ On the other hand, firms and other technology
actors are increasingly confronted by issues of ecological soundness, public acceptability
and other aspects of ‘societal quality’. They have to ‘manage’ these issues, one way or
another, and they do so, by trial-and-error.

In this article, we present a management approach that allows managers within a
firm to include what we will call ‘societal embedding’ in the management of product
creation processes (PCP,. To do so, managers need to have a broader and deeper notion
of success, one that includes ‘integration’ in relevant industries and markets, ‘admissibil-
ity’ according to regulation, and ‘acceptance’ by the public. While we take the
perspective of the firm introducing new technologies and products, the approach does
allow outsiders’ perspectives to be taken into account.

Our approach is simple in principle: one need not fatalistically await whatever
societal embedding of one’s product will result, but can anticipate and actively work
towards desirable societal embedding. Thus, in addition to, and integrated with, PCP,
one can think and act in terms of processes that create societal embedding, i.e. ‘societal
embedding creation processes’ (SECP). In sectors like biotechnology, where integration
in business chains and public acceptability are major issues, firms have taken up the
challenge of such an integrated management approach (PCP+ SECP), even if in a
partial and not always successful way. By combining an assessment of their experiences
with an analysis based on recent understanding of innovation processes and introduction
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of new technology in society, we are able to offer a better approach, as well as some
relevant management tools.” If we say ‘better’, this is a theoretical claim: our integrated
approach and the new tools have not yet been applied. On the other hand, the learning
by trial-and-error that has occurred in the biotechnology sector points in the same
direction as our integrated approach, and parts of it can be recognized in recent interface
management practices. Internal interfaces between functions in a firm as well as external
interfaces between firms and their environments are important.” For the external
interfaces, staff departments like regulatory affairs and public affairs have emerged in
larger firms in some sectors.

In the next section, we shall idenuty three key issucs in innovation and product
creation processes, which also occur, and with a vengeance, in the management of
PCP + SECP, with its increased complexities. The integrated management approach we
propose in the subsequent sections addresses and to some extent resolves these combined
issucs. We are careful in our phrasing here, because it is in the nature of PCP and SECP
that there are no definitve and generally applicable methods to resolve these problems.
Often, one cannot go further than identifying and articulating the questions and choices,
and take an informed decision. But this is already much better than current practices, in
which issues of societal embedding arc bracketed until a late stage in the process. As
Thomas, in his article in the theme issue, emphasizes and the cditors approvingly quote,
it is important to “producc organizational participants who are able to reflect on their
experiences and avoid the potentially damaging consequences of innovation, for them-
selves, their organizations and the world beyond”.'

Management of PCP and SECP

The concept of ‘societal embedding’ needs some clartfication. Why 1s it necessary to
broaden and deepen the notion of market success? On the one hand, the abstract
concept of ‘market’ is not very useful in a world in which inscrtion in business chains,
linkages with various users and adaptation to present and expected regulation and
standardization are more important success factors than marketing in the traditional
narrow sense.” Further, while immediate customers and users determine sales and thus
the success of the product, their adoption decisions depend on other than market
factors, including public acceptability. The reluctant uptake in the food sector of
products based on transgenc technology i1s an example of fear of negative public
reactions.

Thus, it 1s necessary to introduce a concept like ‘societal embedding,” which captures
this broader notion of success. Three dimensions characterize this notion:

o Integration: New products have to be integrated in relevant industries and markets.
Embedding in existing practices and cultural repertoires of users is required. Suppliers
and customers have to adjust themselves to new products, in the sense that it affects
their production processes, and/or allows them new combinations.

o Admissibility: New products have to be admissible according to the rules and standards
set by government agencies or the sector. A complicating factor is that in many cases
appropriate regulation for new products based on new technologies 1s not available.

¢ Acceplance: New products have to be accepted by the public. Public resistance can cause
the failure of a new product. A product is accepted, we propose, when three conditions
are fulfilled: socictal concern is not overly large, there has been sufficient articulation
of the pros and cons so that choices can be made consciously and the new product is
actually used.
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Note that ‘public acceptance’ is only one dimension of embedding technology in society.
It can be linked to the other dimensions——for example, when admission by regulatory
agencies creates public acceptance—but, as the case of biotechnology shows, there is no
guarantee.

The broader notion of success refers to the societal quality of the product, and this
cannot be realized within the traditional boundaries of the firm. One cannot, therefore,
assume that traditional management structures will be adequate; we referred already to
new departments of regulatory affairs and public affairs. On the other hand, better
management of external interfaces will not help if product development has not
anticipated on issues of societal quality. The primary challenge for management of SECP
lies at the level of new product and process development. Thus, our discussion of the new
management approach will focus on the project tcam or project network, which is
responsible for the product development. In practice, external relations, and sometimes
firm strategy, which are the responsibility of central management (chief executive officer,
board of directors), are important—for cxample, in high-level consultations with govern-
ment regulatory officials and ministers. Not to burden our text with provisos to this
extent, we include central management in the project team temporarily, when it takes
such action.

If management of PCP + SECP can never completely control the process of creation
of societal embedding, the implication is that it will depend on strategies of external
actors. Thus interactions and alignments with thesc actors are important.” For techno-
logical interdependence, Rosenberg noted: “Many of the numerous instances of en-
trepreneurial failure can be attributed to the fact that a would-be entrepreneur failed to
consider the relevant conditons of interdependence between the component with which
he happened to be preoccupied and the rest of the larger system”.” More generally, it
is a question of interacting with cnvironments, but this is beset with difficulties.

We shall briefly discuss three types of difficulties. Our discussion is based on recent
literature on innovation management and on case-study material from the biotechnology
sector.” The same sources provide the frame for our subsequent presentation of the
broader management approach.

Behaviour of Firms Towards the Environment

The nature of the environment in which a new product has to survive is essential for its
getting embedded. The relevant environment of product innovations can be divided in
three parts (see Figure 1), functionally defined as follows:

e Business environment: Actors in the business environment have input-output relations
with PCPs (for example, suppliers, customers and research institutes).

® Regulation environment: Actors are local, regional, national and international governments
and other regulatory bodies (including standard setting bodies).

o Wider society: Actors are consumer organizations, environmental groups, animal protec-
tion organizations and also public opinion leaders, media and independent scientists.

Looking from within the firm, i.e. the traditional perspective of PCP managers, the
environment is almost necessarily seen as concentric layers around the PCP (Figure 2).
The first layer is the business environment, the second layer is the regulation environ-
ment and the third layer is wider society.”

The business environment is the most familiar one for management of PCP, while
the wider society is unfamiliar, and remote from PCP. Alignmenis with all three parts of
the environment have to be made eventually. In practice, our case studies and experience
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wider society environment

Figure 1. The relevant environment of PCP.

show that the environments are not addressed simultaneously, but sequentially. ‘The web
of alignments in which the new product is to be embedded is gradually filled in. In many
cases management of PCP wants to clarify the functional and technical aspects of the
new product before it makes alignments with other parts of the environment. Therefore,
in the early stages, alignments with the business environment are seen as the most
relevant. Only after the product concept is more definite do links with the regulation
environment become important. Alignments with the wider society are only put on the
agenda in later stages of the PCP, in particular if resistance of the public is expected, or
becomes manifest.

Thus PCP managers will often have a sequential approach to the environment. This
may well be unavoidable."” When management is forced, as in biotechnology, to deal
with alignments with the wider socicty, this is still taken up only in later stages of PCP,
or not at all. Learning by error, as happens when products fail. can lead to reassessment,
and a willingness to be more anticipatory.

PCP and Contingencies

Managing PCPs is a complicated business. New products are developed by a heteroge-
neous team in a complex and dynamic environment, and embedding also depends on the
position and strategy of other actors. In other words, PCPs are shot through with

wider society

Figure 2. The environment of PCP as concentric layers around PCP.
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Table 1. A comparison of the conventional wisdom and our observations

Literature implicitly assumes:

But we see

Ideas One invention, operationalized Reinvention, proliferation, reimplementation,
discarding and termination
People An entrepencur with fixed set of full- Many entrepencurs, distracted, fluidly
time people over time cngaging and discngaging over time
in a variety of organizational roles
Transactions Fixed network of people/firms Expanding and contracting network
working out details of an idea of partisan stakeholders diverging
and converging on ideas
Context Environment provides opportunities Innovation process constrained by
and constraints on innovatjon process and creates multiple enacted environments
Outcomes Final result oricntation; a stable new Final result may be indeterminate;
order comes into being multiple in-process asscssments and
spin-offs; integration of new orders
with old
Process Simple, cumulative sequence of From single to multiple progressions

stages or phases

of divergent, parallel and convergent

paths, some of which are related and

cumulative, others not

contingencies. Gradually a new product is created, without anyone really knowing
beforehand what the product will look like in detail eventually. The stereotypical image
of PCP, however—also in a large part of the literature—is that PCP is a purposive,
rational process. People involved in PCP will often tell such a linear story, in retrospect.
One of us has traced this in more detail for the development of the enzyme fytase.''

Van de Ven et al., in their extensive, real-time study of innovation projects, contrast
the stereotypical image with their own findings (Table 1)."” Managing PCP is not like
following a plan, but is more like managing uncertainties and contingencies. “An
innovation is, almost by definition, a leap into the unknown. It may be necessary, in
order that the innovation have a chance to succeed, to relax traditional notions of
managerial control.”'® PCPs should be seen as innovation journeys with several set backs
along the road. “Innovation success might be more usefully viewed as ‘byproducts along
the journey’ than as end results.”'" When one wants to deal with contingencies during
a journey, retrospective attributions of success to certain approaches or persons is risky.
“Such attributions reinforce the myth that managing innovation is fundamentally a
control problem. Rather it should be seen as one of orchestrating a highly complex,
uncertain and probabilistic process of collective action.”'"” When the management of PCP
also wants to manage the societal embedding creation process, the notion of control is
even more deceptive. “[M]anagement cannot control innovation success, only its odds.”'®
This implies that the management of PCP should direct itself to the creation of
circumstances and conditions which enhance the chances of success. Good preparation
and anticipation of possible problems during the innovation journey increase the chance
of success.” Including SECP as management task will introduce more contingency, and
fewer possibilities to ‘control the odds’.

Problems of Anticipation

Everyonc will agree that it is important to act prudently. But anticipation is not always
a simple matter, not only becausc short-term issues get priority over long-term consider-
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ations,'® but also because new product development is not a linear process. PCPs hardly
ever follow the ideal path starting with a new idea, followed by the distinct stages of
mvention, development and mnovation, and ending with introduction, adoption and
diffusion. During the PCP many cases of itcration and feedback occur, and as a
consequence there is no definite starting point-—the concept of the product-to-be-—from
which one can anticipate.

Clark and Wheelwright note that managers often anticipate too late. They emphasize
that “managers often seem to respond to problems as their importance becomes
apparent”, and argue that as a consequence actions are undertaken at moments when
only little flexibility is left.'"" Anticipating is most effective at an carly stage of PCP, when
room for change still exists. In our case studies of product innovations in Dutch
biotechnology firms it appeared that in some cases firms only paid attention ta wider
socicty by the time the new product was near market introduction. Signals of public
concern and resistance reached management of PCP too late to be incorporated m the
product concept and consequently the success of the innovation was at risk.

Management should anticipate in time to avoid problems in later stages. But
anticipating is most difficult when the product concept is still flexible, as it is in an early
stage of the PCP. Without a definite product concept, it is difficult to make detailed
forecasts or to interact with external actors. Alrcady within the fum, interaction with
other functions is difficult. For example, one characteristic reaction in case studies in
Dutch biotechnology firms was: “It 1s highly dangerous to link up with marketing at a
stage when you, as R&D, do not yet know cxactly what vou can do with this new
possibility”.*

So an anticipation dilemma exists: anticipating in an early stage is necessary, but
inevitably diffuse and uncertain. Anticipating at a later stage can be more precise, but
is less effective (because costs of changing the product increase in the course of PCPs).
As the need for fast product development has increased in the last decade, this dilemma
has become more pressing.

Managing the Extended Innovation Journey

The first step in the management approach of PCP + SECP is to confront the increased
complexity head on: that 1s, not shirk away from the new challenge to create societal
embedding, but include it from the beginning.

A principal, even if difficult, way to manage the innovation journey is to use an
extended version of concurrent engineering. Concurrent engineering implies intensive
interaction between upstream and downstream functions, and upstream and downstream
are regarded as parallel, rather than sequental, processes. Furthermore, concurrent
engineering implies integration of functions. Cross-functional teams are used to stimulate
integration.”’ Concurrent engineering is a reaction to changes in the business environ-
ment {increasing international competition, decreasing product life cycles, growing
demands of customers and consumers, etc.). Managing for societal quality implies that
pressures in the regulation environment and wider society have to be taken into account
as well. So extended concurrent engineering approaches, if necessary somewhat
redefined, provide tools and suggestions to manage PCP + SECP.

To begin with, management should have a clear picture of the different acuvities in
the PCP that are heing done, not necessarily distributed accordingly to an official division
of labour in departments and units. In PCPs, people do not work completely indepen-
dently of each other, but work in teams and build on the work of others. R&D, for
example, is often a self-contained activity, but there may be situations where part of
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Figure 3. Development lines in a product creation process.

design is done in close interaction with production, and/or with a lead user. Concurrent
engineering in the real world has to coordinate on-going dynamics—which is difficult,
but if successful, makes a difference—rather than just organize meetings between official

functional units. In practice, project team leaders and some active team members often
do a lot of informal coordination and repair work.

What we propose here is to recognize the importance of actual on-going dynamics,
and map them in terms of different ‘development lines’. A development line is defined
as a series of activities with internal connection and cumulation, and with its own
dynamics, up to the forming of a ‘world’ of its own.*> R&D, production and marketing
can be examples of development lines with their own ‘worlds’, cumulation and dynamics,
but development lines may well cross organizational or functional divisions in a firm.
PCPs can be mapped in terms of development lines, even if the organizational structure
is different, and management of PCP can use this as a tool to make assessments about
the desired degree of parallelism of the different development lines and the necessary
coordination between them. Morcover, these maps help to create a shared understanding
about the direction of the PCP.** Mapping should be scen as a process rather than a
one-time exercise, and thus be a line, rather than a staff, responsibility.

Figure 3 visualizes development lines in a PCP. The R&D line consists of basic
research, admissibility research and product development and application research. After
market introduction, additional product development and application research are often
needed. The regulation line includes patent directed research, patent applications and
negotiations. The third development line is aimed at the environment and often consists
of public affairs/public relationships and marketing.**

The key step in extended concurrent enginecring is the introduction of an additional
development ‘line’ dedicated to embedding in society. Management of PCP + SECP also
has to orchestrate activities necessary to create alignments with the wider society.
Although these activities partly take place outside the firm, they should be seen as a part
of the internal business process that needs to be managed, and get timely and structural
attention.

Cross-functional teams should be extended to include someone who is responsible for
the alignments with the wider socicty to ensure that socletal embedding issues are
mtegrated in dectsion-making at the level of product innovation. In this way, societal
quality can be put on the agenda of the PCP.%

The concept of different development lines cnables management to make decisions
about the coordination of these lines. Alignment between the lines is necessary to find
integrated solutions. Timing and scquence of the internal alignments is an important
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aspect of the management of PCP + SECP, because activitics and results in one line of
development have consequences for the flexibility in the other lines. For example, once
registration tests have been done in the ‘regulation line’, R&D cannot develop a new
prototype without cxtra costs because that would mean new, expensive and time-con-
suming tests.

Within development lines, decision occasions occur. Decisions to involve another
function- —another development line- -are crucial. For example, at what stage should
marketing get involved in the PCP? In the R&D line it is quite common to wait with
involvement of other lines until there is more clarity about the technical and functional
characteristics of the new product. Because of the need for fast product development, this
15 not advisable.

In the societal embedding line, anticipating embedding should be scen as an on-going
process, not an activity that should be donc once to check if public resistance can be
expected.”® If anticipating is scen as a process, it offers a way out of the anticipation
dilemma. Acuvities in the societal embedding line should start with the formulation of
‘scenarios for embedding’. These scenarios articulate how a new product can get
embedded in its environments.”” They are an important input for ‘Toutcing’ the
innovation journey. When management makes decisions about the product definition
and positioning in the market, it also has to select a scenario for embedding. Along the
road of the mnovation journey the selected scenario for embedding should gradually
become more fleshed out. This is important because in practice one often sces that such
scenarios, if used at all,; are only used in the early stages of development and are not
updated or monitored during the PCP.” By continuing to use scenarios, PCPs can profit
both from carly, broad anticipation and later, more concrete anticipation.

How much work has to be done in the societal embedding line depends on the
anticipated ‘seriousness’ of the embedding problems. If scenarios are articulated and
montitored, unneccessary failures or costly repair work can be avoided.

Orchestrating Alignments with the Environment

Internal alignments are important for success of an innovation, but alignments with the
environment are just as important. Extended concurrent engineering highlights the
importance of timing, selection and monitoring of alignments with the environment. In
order to orchestrate alignments— -and not go for a sequential approach immediately -
two Issucs have to be resolved: (a) what is a productive strategy to orchestrate alignments
and (b} how to monitor what is happening and what has been achieved, so as to be able

to adapt. We start by briefly discussing mapping relevant environments.

In marketing and in strategic analysis, mapping relevant environments is important,
and many techniques are available. Recently, stakeholder analysis and other techniques
to identify actors that might be encountered in the introduction of a new product have
been used.” For the question of societal embedding, these techniques can be adopted,
but should be broadened. Studies of constructive technology assessment offer relevant
insights and heuristical advice.™ For biotechnology, Jelsma and Rip have sketched four
interlinked domains 10 be mapped (sce Figure 4).%'

In mapping and monitoring the environment, a firm should remember that it is only
one among several rclevant actors, and so be sensitive to new and unexpected develop-
ments. On the other hand, in monitoring its external alignments, PCP remains the
‘centre of the world”. Thus, ‘concentric maps’, based on Figure 2, can be used to map
alignments (sce Figure 5). Tt is in assessing these maps that sensiuvity to being part of
multi-actor processes is required.
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(1) Structure of the sector and the production chain

Embedding in society is partially determined by other firms {e.g. suppliers, customers and competitors)
and branch organizations. If, for instance, customers do not want to use a new product, it will not
get integrated in the market. When mapping this part of the environment, assessments have to be made
about the willingness of firms to make the necessary preparations and adaptations.

Mapping of the production chain —and the developments in it~ —is also necessary to assess the
possibilities and necessity of coordination between the different firms in case of expected problems
with embedding in society. If firms have a common interest in the embedding of a new technology,
collaboration is a possibility. Branchy organization can play an important role in the coordination
of different marketintroductions of new products, and in the interaction with governments and societal
actors.

Other important indicators in mapping the business environment are the intensity of
(international) competition and the degree of concentration and vertical integration.

Dutch biotechnology firms are increasingly aware that consultation with actors in the production
chain is important for the societal embedding of new biotechnological products. ‘Chain
management’ is suggested as a means to come to a mutual adjustment of actions of firms upstream
and downstream the production chain. The branch organization NIABA already plays an
important role in this ‘chain management’.

(2) Regulation

It is important to have a clear picture of regulation—and the developments in 1t- —on the national,
European and international levels, to be able to make assessments about the efforts that are needed
to get a new product admitted. For example, what is the attitude of the government towards a new
technology in general, and products that are produced with it in particular?

Regulation is also an important issue for corporate management, and consequently the mapping
of the regulation is typically a staff function. Maps produced by the staff can be used by the
management of the PCP.

In the case of modern biotechnology, implementation of the regulation was new not only for the
firms involved, but also for the government. Both parties had to learn to identify the bottlenecks
and how to deal with them. If firms are ahead of the development of regulation, ad hoc solutions
sometimes have to be found. Sometimes bilateral deliberation is started between firms and
governmental departments to find ways to deal with this matter.

(3) Societal actors relevant for product development and embedding

Societal actors can influence the way a new product gets embedded or not. They can mobilize public
awareness, and influence governmental agencies and other firms. It is important for firms to know
the field of societal actors and the developments in it. Some firms try to identify key opinion leaders,
and use them as ‘early indicators’ for public acceptance of a new product.

4y Culture

Culture is a determining factor in the way in which a new technology in general, and a new product
in particular, gets embedded (or not). Norms, values and opinions in a culture and its evolution should
be identified. For example, it is important to know cultural values to position a new product in the
market. Do consumers want ecologically ‘sound’ products or do they want ‘high-tech’ products? To
what extent does the public expect a new product to make a contribution to social welfare?

Figure 4. Mapping the environment: four interlinked domains for biotechnology.
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Figure 5. Threc schematic subsequent concentric maps during a PCP, showing some
path dependency (see the extent of linkage at the top).

Alignments arc always specific. It is impossible to make alignments with every
relevant actor in an environment. As a consequence, alignments are always partial, and
in that sense unbalanced or asymmetric, compared with the eventual web of alignments
in which a new product will find its embedding. For example, in one of the case studies
in Dutch biotechnology firms, a firm chose to collaborate during the PCP with one lead
customer. In a later stage of the PCP it became clear that the production process of this
customer was not representative of that of other intended customers. The adaptations
that had to be made to the product definition caused extra costs and delays.

This is an example of unbalanced alignments within one layer of the environment.
Unbalance can also occur with respect to the total of alignments which arc made with
different layers of the environment. This is very clearly the case when alignments with
environments are treated scquentally. Alignments with the business environment take
precedence and create an unbalance with respect to other parts of the environment.

Both types of unbalanced alignment bring along risks {of extra costs, delay or cven
failure). While some degree of unbalance is inevitable, management must make assess-
ments about the extent and consequences of unbalanced alignments. The issue of
unbalanced alignments is a pressing one because a possible unbalance cannot be taken
for granted temporarily in the hope to be able to compensate for it later on. Irreversibil-
itles occur because of path dependencies during the gradual forming of the web of
alignments with the different parts of the environment. Once an alignment has been
made with a specific actor, alignments with other actors can hecome more difficult. For
example, when a firm has decided 1o collaborate with one specific customer, it cannot
colfaborate with another customer, without facing tensions. Once a path has been
chosen, it is not easy to abandon it.

Path dependencies are inevitable, but some paths will be better than others. This
should be an incentive to managers to be aware of evolving path dependencies. Using
maps, management of PCP + SECP is able to make assessments about the occurrence
and cffects of path dependencies. The first alignments are especially important because
they determine for a large part the further course of a path. These have to be handled
with special care, and should not overly depend on whatever prior alignments happen
to be in place.

As with the timing of anticipation, timing of alignments with wider society 15 not
straightforward. Again, there is a dilemma. Early alignments have the advantage that the
product definition can profit from insights of societal actors at a moment when flexibility
1s relatively large. At the same time early alignments can be a risk for the protection of
the ‘niche” or “protected space” in which the new product is being created.” When the
product definition is stll unstable and diffuse. reactions of societal actors can be too
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general or premature, and damage the protected space. For example, firms often think
of involving societal actors as a risk, because these may use (confidential) information and
make it public to stop an unwanted product development. But there is another risk:
societal actors may not want to be involved at a late stage of PCPs only, when only little
room for adjustments is left. If societal actors are expected to play a constructive role,
they should be involved at a moment when it is still possible to have some influence on
the product concept.

Dutch biotechnology firms followed two types of strategics. Some firms made early
alignments with actors in society—for example, with a consumer organization—before
they had an extensive web of alignments with actors in the business environment. What
other firms might see as the risk of premature negative reactions was interpreted as a
valuable input to prevent ‘bad’ investments. Other firms did not make alignments with
societal actors until the new product was near market introduction. They took the risk
of bad embedding in society (sometimes without being aware of it) because they wanted
to develop their product without societal actors looking over their shoulders.™

Both strategies have their pros and cons, and management has to make a well
considered decision about which strategy is best in the situation. Again, maps and notions
of unbalanced alignment and path dependency are an important input in making this
decision. In general, one could say it is impossible to define an embedding strategy that
is appropriate to all PCPs, but it is possible to deal with these dilemmas productively by
developing and using management tools for better assessments.

Closing the Gap with the Wider Society

Managing for societal quality introduces broader quality considerations than market
success, and this implies that society has, or gets, a stake in development and introduction
of new products. Consequently, societal actors (consumer organizations, environmental
groups, etc.) should, in principle, be seen as stakeholders.

By regarding societal actors as stakeholders, the cultural gap between firms and wider
society can be bridged. Reducing this gap is not an casy task. Firms and societal actors
often have conflicting interests, different norms and valucs, and different ways of
interpreting the situation. Van Riemsdijk notes that firms often have a low opinion of the
strategic significance of societal actors.* Although societal actors play an important role
in articulation of public opinion, they are usually not involved-—directly or indirectly—in
decision-making processes inside firms. Firms normally do not have internal departments
that probe the desires or demands of actors in the wider society in order to include these
in the decision-making process. Relationships between firms and societal actors are
difficult because both have their own goals, structure, culture and way of communicating.
In short, they function and act in different ‘worlds’.”” Firms often only get interested in
the wider society when they are confrounted with a crisis that can cause direct harm to
their business.

From a societal quality point of view, relations and interaction between firms and
societal actors are potentially very valuable. Societal actors can give indications of the
degree of public acceptance of new products. They arc also important because they can
influence public opinion, governments and other firms.

Mapping the wider society, as discussed carlier, provides management of PCP with
information about societal actors. When trying to orchestrate alignments with the wider
society, management can try to influence societal actors. To be successful in influencing,
firms should have a good story about their views on socictal embedding, which takes into
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account strategles and positions of other actors. Scenarios for embedding are an
important tool, now as a resource in articulating the story.

In the case of controversial technologies and products, a good story is not cnough.
There must be an audience willing to listen. If management wants societal actors to
contribute to PCPs, dialogue is an option. In that case firms should show willingness to
listen to the views of other actors, and a willingness to change. To create a situation in
which dialogue is possible, the firm has to be a trustworthy discussion partner. Mutual
trust and respect have to be built. To accomplish that, personal contacts are necessary.
Some big companies already employ people who are responsible for communicating with
societal actors.”

In the present situation, where constructive dialogue is not usual, a firm will
encounter difficulties when it tries to definc a constructive role for societal actors. Societal
actors are not always prepared to get into a relationship with firms, because they fear to
becoming ‘accomplices’. They have a constituency that needs to be satisfied. Interactions
always take place in the context of ‘strategic games’. Every actor has its own interests to
look after.

To overcome such impasses, firms could try to stimulate the notion of new product
development as a collective learning process in which all actors involved play a
constructive role in developing new technology/products. Obviously, this is not a simple
matter. When the pros and cons of new products are not yet articulated, however, the
benefits of such constructive interactions are sufficiently high to make a serious attempt
worthwhile.”

Managing for PCP + SECP as a Learning Process

Managing for societal embedding means learning new ways of viewing problems and
solutions, and new ways of dealing with the environment. Managing PCP + SECPs
should be regarded as a continuous learning process.™

From our case studies it appeared that biotechnology firms had to learn how to
behave in public disputes about the acceptability of their biotechnological products.
Often they found themselves in strange and unfamiliar environments, in which values,
opinions and political stances were brought up as relevant arguments, and the style of
technical-rational decision-making preferred by firms could not sway the debate.™
Opinions and arguments of socictal actors were seen by firms as ‘irrational’ and
‘emotional’. Firms had to learn that their technical/economical rationality was not the
only valid rationality in interactions with the wider society.

Even when firms prefer to maintain the dichotomy of rational and emotional, they
should recognize that they themselves also behave as political actors. In some cases, this
was not only realized, but also fed back into PCP and strategic decisions, ¢.g. in the
switch from herbicide-resistant plants to disease-resistant plants. A number of biotechnol-
ogy firms started with the development of herbicide-resistant plants from an assessment
that this was a good product-market combination. They lcarned how to develop such
varieties, and created new alignments with seed firms and herbicide firms. Gradually,
however, it turned out that public acceptability was a problem, so some firms shifted
their goals and started to work on the much more complex disease-resistant plants.

What we see occurring here is what Chris Argyris and others have called ‘double
loop’ learning.*® In ‘single loop’ learning, experience is used to improve ways and means
to achieve one’s goals. In ‘double loop’ learning, experience and reflection lead to
reconsideration of one’s goals. Such a reconsideration was forced on these biotechnology
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ogy firms. In a proactive mode, firms could explore the need for ‘double loop’ learning
of their own accord.

While learning processes and the importance of including ‘double loop’ learning may
well be accepted as a general point, actual learning i1s hard and time-consuming work,
and shifting PCP + SECPs (or product development portfolios) is not without costs. Sunk
investments, including the investment in creating and maintaining linkages with other
firms (and other relevant actors), have to be given up, while inexperience with the new
situation creates risks of moving away from core business. So in a real-world manage-
ment approach one should consider the need to invest in learning, as well as the room
available to explore new Interactions and new options.

We can use biotechnology as an example again. Using terminology introduced in an
earlier report,*” we can identify two dimensions.

o [eamng pressure 1s high when a new technology is essential for the firm, and competitors
are actively searching for ways to use it in new product development. Pressure 1s also
relatively high when firms are at the end of a production chain and therefore close to
consumers. These firms are very visible compared to firms at the beginning of
production chains. Especially when firms are at the end of several production chains,
as in the food sector, they cannot control the use of new technology in their products
and experience a high pressure to learn.

® Room for learning 1s small when the degree of acceptability in a market sector is low.
Firms that are dependent on one or a few products and/or brands (e.g. beer brewing
companies) have little room for learning. Small firms pioneering the use of new
technology have little room to learn because of few resources and little management
experience. At the same time pressure on learning is probably very high for these small
‘early starters.” Firms that require fast new product development also have little room
to learn compared to firms that can take 10 years or more to develop a new product
(as in the seed business).

In a two-dimensional matrix, four situations can be characterized as to their degree of
‘difficulty” of managing for good societal embedding creation processes (see Figure 6):

{1) Little risk is involved in trying out a new technology in new product creation. Some
firms do, and others do not.

(2) Waiting for uncertainties in societal embedding to diminish is not risky.

{3) Anticipating societal embedding and interaction with wider society are important,
and possible.

(4) ‘Wicked situation’: to wait with using a new technology in new product development
is risky, but an early start is also risky.

Especially in ‘wicked situations’, the management approach for PCP + SECP is import-
ant. When learning pressure 1s low, management may decide to economize on anticipat-
ing societal embedding, but when learning pressure is high this would be unwise.
Thus, the extended management approach of PCP+ SECP should be scen as a
framework of tools and suggestions that are to be mobilized, to a smaller or larger extent,
according to the assessment of the situation, e.g. the extent of its ‘wickedness’.

Conclusions

In this paper we used societal embedding as a broader notion of success, and argued that
managing societal embedding creation processes is an important addition to product
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Figure 6. Four situations in management of good societal embedding.

creation processes. No straightforward management approach 1s available at present to
manage this multi-actor process, because of some fundamental difficulties: concentric
treatment of environments; PCPs are like innovation journcys with contingencies and
setbacks; and the anticipation dilemma. It is exactly these difficulties that the approach
we proposc concentrates on, not by solving them, but by providing tools, consider-
ations and suggestions to manage the nnovation journcy to socictal embedding.
Success can never be guaranteed, but it is possible to reduce risks and mistakes along
the road.

Extended concurrent engineering was introduced as a management approach to
make sure that societal embedding creation processes are managed as a simultaneous and
integral part of PCPs from the start. PCP+ SECPs can be mapped in terms of
development ‘lines’, including a separate development ‘line’ for socictal embedding.
These maps are a means for management to assess the desired degree of parallelism and
coordination of the development lines, and to orchesirate the internal and external
alignments.

Articulation of scenarios for embedding is a means to orlent action in embedding
creation processes. Articulation and monitoring of scenarios for embedding resolve the
anticipation dilemma. They allow PCPs to profit from carly and necessarily diffuse
anticipation and later, more detailed anticipation of societal embedding. Extended
concurrent enginecring and scenarios for embedding are line responsibility, not staff
responsibility. While staff will be involved. the line manager, i.c. the project team leader,
will be accountable.

A central issue In managing for societal quality is the way in which the web of
alignments with the environment should be filled in. Management should map the
relevant environment and the alignments. These maps should be made on a regular basis
to assess the balance of the alignments made, and to check if the ‘right' path
dependencies are created that will lead to desirable societal embedding. Mapping also
helps management in idenafying relevant societal actors, and weighing the pros and cons
of carly involvement of societal actors.

Although a cultural gap remains between firms and dhe wider society, this gap can
be reduced by treating societal actors as stakeholders. Of course, there is also a
responsibility of societal actors who have o accept this new role. Benefits of reducing the
gap can he substantial, because listening to, and interactions with, societal actors provides
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Table 2. Elements of the management approach

Has management Has management paid enough attention to
Distinguished separate development line for Articulation of scenarios for societal embedding?
societal embedding?
Included someone responsible for socictal Mapping and monitoring relevant environments
embedding in cross-functional tcam? including socicty at large?
Treated societal actors as stakcholders? Mapping and monitoring alighments using
concentric maps?
Showed openness and willingness to listen Stimulating continuous learning in societal
and change in interactions with socictal embedding creation processes?
actors?

valuable indications of public demands and acceptance. Directly or indirectly, these
actors can influence governmental agencies, and they can influence and mobilize public
opinion. The role of firms itself also changes when society gets a stake in PCP + SECP.
Firms should show a willingness to listen and to change. They have to become a
trustworthy discussion partner, while societal actors are expected to play a constructive
role.

In interaction with society, firms have to tell ‘good’ embedding stories, and give
societal actors a constructive role. By a ‘constructive’ role we mean that the actors
contribute to the product creation process; this includes contributions which signal
difficulties and may lead to shifts in the process, up to decistons to stop altogether. A key
feature of managing for societal quality is continuous learning and improvement.
Creation of societal cmbedding is a continuous learning process. Experience with socictal
embedding creation processes and reflection on it should include reconsideration of one’s
goals, L.e. ‘double loop’ learning,.

The way in which management of PCP + SECP can use the extended management
approach depends on room for learning and learning pressure. Especially in ‘wicked
sttuations’ characterized by little room for learning and large pressures, the approach is
valuable. In principle, the approach is valuable for all PCPs, although not every mapping
exercise has to be done in the same degree of detail, depending on the ‘wickedness’ of
the situation.

Table 2 hists the elements of the approach, but it is their mix which is important, and
the judicious treatment of the dilemmas and ‘balancing acts’ inherent in PCP + SECP.
The first and necessary step is the awareness of the nature of such problems, plus the
attention given to their resolution.

The management approach outlined here has not been tested in full. But elements
of it are visible in practice, and the biotechnology firms studied by Jelsma and Rip* are
‘hard’ tests, becausc their management has felt the pressures and experienced the
dilemmas. In addition, our proposal for an approach relates to a body of empirical
studies of innovation in context, and by building on it, takes advantage of accumulated
experience and insight. So we claim that the approach is robust.

If the approach becomes a regular and recognized feature of the behaviour of firms,
further changes will occur. There will be effects at the level of the firm, e.g. on its public
image and on the way societal actors interact with this particular firm and with firms like
them. There will also be changes in the way societal actors define themselves in relation
o PCP + SECP, if the management of such processes accords them a constructive role,
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