
1 Introduction 

The process industries span several industrial
sectors such as minerals and metals, pulp and paper,
food and beverages, chemicals and petrochemi-
cals, utilities and pharmaceuticals, thus constitut-
ing a substantial part of all manufacturing indus-
tries. A key difference between companies in the
process industries and other manufacturing indus-
tries is the often long, complex and rigid
supply/value chains prevailing in the process indus-
tries (Tottie and Lager, 1995). Another important
difference is that the products supplied -- and often
also delivered in the process industries -- are main-
ly semi-finished materials or ingredients of differ-
ent kinds, not components. One kind of innovation
activity related to such products lies in the area of
helping its business-to-business (B2B) customers

to make more effective use of the supplied prod-
ucts, thereby assisting them in improving their
processes and products. This area is generally des-
ignated “application development” by industry pro-
fessionals. In this study, the slightly modified def-
inition of application development presented by
Lager (2010) has been used:

Application development is not product devel-
opment but the significant development of the
customer’s use of the supplying company’s prod-
ucts. The development is primarily intended to
optimize and to improve the customer’s prod-
ucts and/or production system or to give addi-
tional opportunities for other customer cost
savings.
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Application development constitutes the iden-
tification of new application opportunities for a
firm’s existing products and sometimes also the
potentially required adaptation of those to new
application requirements. Therewith, it is positioned
– from the perspective of the application-develop-
ing company – at the interface between incremen-
tal product development, new business develop-
ment and marketing. 

Application development in the process indus-
tries has thus far been scarcely researched, and an
initial literature review of publications in this area
resulted in surprisingly few hits using the key words
“application development”. The meagre results
from the preliminary literature survey suggested
that the concept needed to be grounded in anoth-
er kind of conceptual framework, starting with pre-
vious research in the areas of inter-firm collabora-
tion, open innovation, supply-chain collaboration
and product-service integration (Chesbrough and
Crowther, 2006, Schiele et al., 2011, Klioutch and
Leker, 2011, Shankar et al., 2009). 

The authors’ own industrial experiences con-
firm that companies in the process industries have
long since identified this area of development as
one of industrial importance. However, there seems
to be a scarcity of information or guidelines in aca-
demic or industrial publications on this subject area
or on how to efficiently manage this kind of devel-
opment activity. For this reason, a study was initi-
ated in order to close this research gap and inves-
tigate different aspects of application development
in the process industries with the aim of establish-
ing a first-hand platform of knowledge for further
research. Based on the empirical findings from this
survey of major process companies in Sweden, the
results from three previous publications (Lager and
Storm, 2012, Lager and Storm, 2013) on different
aspects of application development have been
merged into a coherent framework.  However inter-
esting the findings from each previously published
article did appear, this present review and analy-
sis of the combined results not only emerged as a
more holistic and usable industrial framework for
company improvements but also created an over-
all perspective of this topical area to guide further
research. The article is organized as follows: In the
next section, a synthesis of the previously published
articles has been made as a conceptual framework,
followed by the research design and study popu-
lation. The selected empirical findings from the
total study are then presented, followed by a dis-
cussion of the results and a presentation of the
managerial implications. Finally, the conclusions
and areas for further research are put forward.

2 A conceptual framework

During tough economic times, companies need
new ways to innovate, stimulate growth and drive
revenues. By combining a product with service (ser-
vice in the form of innovation) or vice versa, firms
can improve their bottom and top lines (Miller,
1986). Customers increasingly demand integrated
solutions that fit their individual needs instead of
buying standardized physical goods. Value bundles
are, thus, a mixture of physical products and intan-
gible services (Becker et al., 2010), but in such hybrid
offerings firms must comprehend which combina-
tion is most appropriate (Garcia and Bray, 1997, Gau-
thier and Meyronin, 2011, Shankar et al., 2009). A
study of the competitiveness of the Swedish process
industry (Storm and Bellgran, 2006) noted the
importance of the meta-product and customer
services. A review of product-service packages found
that the greater the degree to which firms cus-
tomize their products, the more they tend to link
products and services into packages; its conclusion
was that customization enables firms to learn much
more about clients’ long-term needs (Marceau and
Martinez, 2002). This study also showed that many
firms in all positions in the supply chains were, in
fact, producing packages of goods and services and
not just products alone. Services with a direct rela-
tion to industrial products are, thus, gaining impor-
tance in efforts to evolve from producers of goods
to problem-solvers for their customers (Lay, 2002),
and Rangan & Bowman (1992) also emphasize the
service dimension for producers of commodity-like
products. In the process industries, application
development is one out of many services a prod-
uct-supplying company can offer its customers,
together with its products. 

Figure 1 depicts this by the targeted supplier –
customer relation representing a bundle of prod-
ucts and services (Lager and Blanco, 2010). There is,
however, an important differentiating aspect
between “application development” and normal
“technical services” provided by the supplier, inso-
far as the first is an innovation activity related to
existing or new products and the second is sup-
port based on already available technical know-
how, often addressing problems with malfunction-
ing existing products. Application development is,
thus, a service provided by a supplier as an active
involvement in the customer’s process and prod-
uct innovation activities. Referring to Figure 1, one
can also note that application development is a
service provided solely to B2B customers, since firms
supplying products to consumers do not normal-
ly engage in application development activities. In
Figure 1, application development is depicted as
the relation between a supplier of functional prod-
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ucts and its customer.
However, it is also not uncommon that down-

stream commodity product suppliers actively
engage in application development in order to
secure a long-term market share. Because of that,
application development is to be regarded not only
as an industrial marketing tool but also as an impor-
tant a vehicle for understanding customers’ and
customers’ customers’ present and future demands
on supplied products. Some companies in the
process industries are positioned in the middle of
long industrial supply/value chains; for this reason,
there are a number of candidates for collaborative
application development, which is further illustrat-
ed in the conceptual model in Figure 2.

Companies may carry out process development,
product development and also application devel-

opment apart from other activities like applied
research and technical support. The first and most
obvious target for the supplier is, naturally, the
immediate customers in the supply chain, but appli-
cation development with the customer’s equip-
ment suppliers and end-users may be optional activ-
ities. Both functional product suppliers and some
downstream and upstream commodity suppliers
may benefit from application development. Accord-
ingly, application development, as an institution-
alized function in process industry firms, thus focus-
es on bridging the gap between a product suppli-
er's knowledge of the product's performance scope
and the customer's knowledge of its own produc-
tion process requirements. However, depending on
customer needs, application development may not
only target the improved use of the supplied prod-
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Figure 1 Modelling the supply chain in the process industries from raw materials to finished products at the end-user, 
adapted from Lager and Blanco (2010).
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uct (process innovation) but can also target the
improved properties of the customer’s manufac-
tured products (product innovation). The term “col-
laboration” between firms emphasizes a long-term,
effective and continuous relationship between
companies, as opposed to limited transactions
and/or exchange of information (Frishammar and
Hörte, 2005). Regardless of collaboration mode,
however, external collaboration as such has both
advantages and disadvantages. Advantages include
access to resources, economies of scale, risk and
cost sharing, enhanced product development, learn-
ing and flexibility (Hamel, 1991). Disadvantages
include loss of proprietary information, increased
complexity in management issues, financial risks,
increased resource dependence, and loss of flexi-
bility (Hamel et al., 1989). Since there are both advan-
tages and disadvantages to collaborations, it is
important for firms both to identify their own
expected outcomes (drivers) for carrying out appli-
cation development and to clearly identify expect-
ed customer outcomes.

3 The study

Because of the scarce research in this topical
area, an exploratory survey was considered as a
proper research approach. 

3.1 Research design and study population

The questionnaire focused on descriptive infor-
mation gathering, which is a normal approach when
researching new topical areas (Yin, 1994). Although
the “population of interest” for the study is the
global process industry, it was decided early in this
research project to include only Swedish compa-
nies from the process industries; these companies
became the selected “study population”. Since this
was an exploratory study, it was decided that the
authors’ first-hand knowledge of Swedish compa-
nies in the process industries would not only aid
in the actual conduct of the survey but would also
help to define the study population and facilitate
contact with knowledgeable respondents in the
companies. The selected companies were located
in Sweden, not necessarily having their registered
offices in Sweden, but with major production sites
and other marketing and sales activities in that
country. Only companies estimated to have sub-
stantial B2B activities were selected, and most of
them had customers on the global market, but
some had customers only on the European mar-
ket. Many were major players within their respec-
tive industry sectors and had substantial applica-
tion development activities. The selected compa-
nies are presented in Table 1. The industry sectors

included the forest, mineral, steel and chemical
industries. The companies were positioned in their
industry supply/value chain as either upstream or
downstream companies. An upstream manufac-
turing company is either a producer starting with
raw materials or a refiner of raw materials, often
into commodities. The downstream producer may
then start as a B2B customer for such products,
often refining them into more functional products
for B2B customers.

3.2 The survey

The questionnaires were distributed after com-
panies and suitable respondents had been locat-
ed. In most cases, a named person within each com-
pany’s R&D organization was contacted by tele-
phone before the mailing, but in a few instances
the respondents were simply contacted by e-mail
with the questionnaire attached. The response rate
was 74% out of a total mailing of 23 questionnaires.
For some sectors of the Swedish process industries,
the survey can be viewed as a census at the time
of the inquiry, as all major companies in the Swedish
forest and mineral industries responded. The ques-
tionnaire was answered by only one individual
respondent in each company, but care was taken
to identify a respondent with intimate knowledge
in the area of application development. However,
in some large multidivisional organizations with
different products and customers, the answer from
one respondent may represent only one part of the
organization. Six respondents did not respond to
the questionnaire even after several reminders. 

4 A synthesis of empirical findings

4.1 Defining the “application development” con-
cept 

In the survey, it was important that all respon-
dents answer the questionnaire starting from a
common and well defined application develop-
ment concept. Thus, it was necessary to propose
such a definition in the first part of the question-
naire. The option of presenting alternative defini-
tions or asking the respondents to use their own
definition was, therefore, not feasible. In order not
to give too much of a bias to the question about
the proper definition of the application develop-
ment concept, the respondents were encouraged
afterwards both to comment on the definition used
and to suggest alternative definitions. 

There was very strong support for the proposed
definition (Lager and Storm, 2013). Out of the 17
respondents who answered the question, 14 agreed
with the definition without adding any further sug-
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gestions or comments. Three respondents did not
agree. However, two of those respondents did not
reject it outright but suggested improvements.
“May improve” was considered a bit too weak a for-
mulation in the definition, and it was felt that the
outcome of product improvements should be more
strongly emphasized. 

4.2 The importance and execution of application
development 

The importance of innovation to long-term cor-
porate survival and prosperity is never questioned
nowadays, and this often includes product innova-
tion, process innovation and, sometimes, also serv-
ice innovation. The area of application develop-

ment is however not yet well recognized. The results
from asking the respondents how important this
activity was in their company showed that appli-
cation development is an activity of strong impor-
tance to many companies in the process industries
(Lager and Storm, 2013). On an ordinal scale (1=No
importance; 5=Company top priority), the mean
value of 4.2 can be considered a high rating; no rat-
ing less than three was given, and five companies
gave a rating of five. On the other hand, excellence
in application development (1=Very poor; 5=World
class) received a mean value of 3.7, indicating that
there are possibilities for improvement. Five of the
respondents stated that their application develop-
ment capabilities were only average. 

Application development in the process industries

Table 1 The study population of Swedish companies in the process industries.

Industry sector
affiliation

Position in the industrial
supply chain

Annual 
turnover 

(billion Euro)
Main market

Share of the 
Swedish industry

sector
Forest Downstream (B2B & B2C) 2.0 Mainly European

Census (all)

Forest Upstream (only B2B) 1.0 Mainly European

Forest Downstream (many B2C) 12.1 Global

Forest Upstream & Downstream 10.3 Global

Forest Upstream (only B2B) 2.2 European

Mineral Upstream (only B2B) 3.2 Global

Census (all)Mineral Upstream (only B2B) 4.1 Global

Mineral Upstream (also B2C) 53.4 Global

Steel Upstream & Downstream 4.4 Global

About 40%

Steel Upstream & Downstream 4.2 Global

Steel Downstream 21.7 Global

Steel Downstream 0.9 Global

Steel Downstream 9.2 Global

Chemical Downstream 14.6 Global

About 20%
Chemical Downstream 1.6 Global

Chemical Downstream 12.9 Global

Chemical Downstream (many B2C) 6.4 Mainly European 



4.3 Company drivers and expected customer out-
comes

4.3.1 Drivers for company application development

There may be different motives, “drivers”, for
companies to engage in application development,
and the respondents were asked to rate the impor-
tance of a list of six potential drivers. This list is pre-
sented in Table 2 together with the means and stan-
dard deviations (Lager and Storm, 2013). The top-
ranked driver was “An opportunity to build long-
term sustainable customer relationships and secure
future product sales (top line growth)”; it received
a mean value of 4.6, and its largest number of fives
stands out. The question is, unfortunately, “dou-
ble-barrelled”, as it covers two areas in one ques-
tion.  However, it clearly gives an important sum-
mary of overall objectives for application develop-
ment. The second-highest-ranked driver, “An oppor-
tunity to learn about customer needs and feedback
to own product development”, received a mean
value of 4.2, indicating another important aspect
for application development in a company. It points
out that one kind of development work in a com-
pany, application development in this case, pro-
vides important input to another development
area, and, thus, that the company’s development
could benefit from a more holistic perspective on
different kinds of innovation activities. 

4.3.2 Customer expected outcomes of application
development

The customer may get different outcomes from

application development, and the questionnaire
proposed the two alternatives as an improved pro-
duction process or improved finished products.
From the results presented in Figure 3, it is evident
that both product improvement and process
improvement are possible outcomes (Lager and
Storm, 2013). Because of the limited number of
respondents (two companies did miss to answer
the associated questions), one cannot draw too
definite conclusions from this material, but there
seem to be rather different outcomes for individ-
ual companies, even within each sector. This may,
of course, be related to different positions in the
previously presented value chain in Figure 1 but
possibly also to the different divisional affiliations
of each respondent. The limited scope of this
exploratory survey cannot determine which of these
is the case. If one were to try to interpret the dis-
tribution at all, there is possibly a tendency for more
customer product improvement in the steel indus-
try compared to more customer process improve-
ment for the mineral and forest industries. The
large span between 100% improved customer
processes to 80% improved customer products is
interesting to reflect upon, as such.

4.4 Resource allocation and a suggested typolo-
gy of application development

4.4.1 Allocation of total company R&D expendi-
tures to application development

Figure 4 presents the percentage of companies’
yearly R&D expenditures allocated to application
development by the bars shaded in dark grey.
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Table 2 Potential drivers for companies to engage in application development.

Drivers for application development Mean St.dev

An opportunity to build long-term sustainable customer relationships and
secure future product sales, (top line growth) 4.6 0.6

An opportunity to learn about customer needs and feedback to own product
development 4.2 1.0

An opportunity to maintain product price margins if “price creep“ is common,
(bottom line growth) 3.5 1.2

Giving a possibility to obtain a “lock-in“ effect and make customers dependent
on the firm as a knowledge provider 3.4 1.2

An important part of the “meta-product“ or a “bundling tool“ for other 
associated products or services 3.1 1.2

Giving an opportunity to charge part of the costs or even make profit 2.8 1.5
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Resource allocation to application development
with the customers varies between 5% and 100%,
with a mean value of 31%. The results indicate that
the various levels of companies’ application devel-
opment expenditures are more related to each
company’s business environment than to its belong-

ing to a specific industry sector. Since an average
of one third of total R&D spending is allocated to
application development, it can be concluded that
application development is a significant and impor-
tant area of R&D for most of the companies in this
study.

Application development in the process industries
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The percentage of application development
expenditures allocated to collaboration with end-
users is illustrated in Figure 5, showing the some-
what surprising fact that nearly all companies (82%)
in this study actually collaborate in application
development with the customers’ customers.
Resources for application development with end-

users as part of overall application development
expenditures vary from 0% to 65%, with a mean
value of 10%. Also in this case, there seem to be lit-
tle co-variation on an industry-sector level. 

Accordingly, the main body of application devel-
opment for most companies is carried out imme-
diately downstream in the supply/value chain, since
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Figure 5 The percentage of application development expenditures allocated to collaboration with end users.

Figure 6 A suggested typology of application development. The figures are mean values of respondents’ distribution of
resources for application development; adapted from Storm and Lager (2014).
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only minor resources are used for collaborative
work with the customers’ customers (with the
exception of one chemical and two forest compa-
nies who do not show any application develop-
ment in collaboration with the customers’ cus-
tomers). 

4.4.2 Distribution of company application devel-
opment resources - a typology

The respondents were asked to position and
distribute their company application development
expenditures using a matrix presented in the ques-
tionnaire. In the results analysis, the structural
dimensions and scales from the original matrix
were retained, but the number of areas in the matrix
was reduced to four, a common practice in socio-
logical data analysis (Barton, 1955). Those four areas
were also labeled by the authors in the research
results analysis, thereby creating a typology of appli-
cation development areas and of customers’ dif-
ferent levels of newness. Figure 6 presents the
results, where the figures are mean values. Select-
ed associated comments from the respondents
regarding the different areas of the matrix (pre-
sented in the following in italics), guided and high-
light the labeling of the different matrix areas.

As presented in Figure 6, the main body of appli-
cation development is carried out together with
well-known customers and as application devel-
opment of little newness to the company. The area
“bread and butter application development” can
thus be looked upon as a “comfort zone” for appli-
cation development, since it seems to be an easily
accessible area for application development. This
area is obviously the “schwerpunkt” and focus for
application development to which most company
application development resources are distributed.
One comment from the respondents:

This is where most application development is
done with old customers improving the use of
the supplying company’s products. Application
development in this area is focusing on cost
effectiveness for both suppliers and customers.
It is very important to have a good and open
relationship with customers, in which you can
discuss their process problems and try to find
solutions to them.

The area “sales-oriented application develop-
ment” can be looked upon as a “grey area” when it
could be partly agglomerated with other business-
and marketing activities. However, the different
competence profiles of people involved (Lager and
Storm, 2013) merit the inclusion of these activities
as true company application development. One

comment from the respondents:

This is a natural area for companies expanding
into new markets and using application devel-
opment experiences to develop new customers.

The area “customer-focused application devel-
opment” is analogous to the sales-oriented appli-
cation development area. The cost-efficiency per-
spective and desire to retain existing customers
may explain the higher figure in this area com-
pared with that of sales-oriented application devel-
opment. One comment from the respondents:

This is a truly customer-focus area, when you
follow your (hopefully important) customers in
their development activities. Application devel-
opment in this area has a high chance of suc-
cess because you can move into unchartered
waters with a trusting and trustworthy part-
ner. A key application development area to be
in, when moving into new applications.

In the area of “innovative application develop-
ment”, it is possible that the overlap between prod-
uct development activities is more common, since
the newness of the application development area
in combination with new customers may result in
a need for more product adaptions. One comment
from the respondents:

This is innovative application development in
need of joint company internal technical and
marketing efforts in the innovation process in
order to implement new applications with new
customers. A high-risk area but also with a high
reward potential.

After using the matrix, the respondents were
asked about its usefulness for the characterization
of different kinds of application development. The
mean value was 3.4, making it evident that the
matrix did not appeal to all respondents; howev-
er, some respondents believed it was very useful,
since 55% of the respondents rated the matrix with
4s or 5s. 

4.5 Selection of collaborative partners

Table 3 presents a summary of the empirical
results. Around one third of companies’ total R&D
resources are allocated to application development
as defined in this study and the figure for the Chem-
ical industry stand out. Referring to the second col-
umn, the bulk of those resources are spent imme-
diately downstream since the figures in this col-
umn show that only average 10% of the company



resources for application development are spent
on application development with the customers’
customers. Referring to the previously presented
Figure 6, those resources are mainly allocated to
well-known customers and application areas (the
“bread and butter” area of application develop-
ment). The companies in the chemical industries
and, to some extent, the forest industries, stand
out in terms of the amount of total resources allo-
cated to application development and the amount
of resources spent immediately down-stream in
the supply chain. In column 3 it is shown that the
majority of all companies in this study carry out
application development with the customers’ equip-
ment suppliers. This indicates that collaboration
between companies in the process industries and
equipment suppliers is an important activity and
an area of interest for further research (Lager and
Frishammar, 2012).

4.6 Success factors and the application develop-
er of excellence

Success factors for application development
have been structured on three firm levels: strate-
gic success factors, tactical success factors and oper-
ational success factors (Lager and Storm, 2012).
Company strategic success factors are those for
application development related to decisions and
behaviour on the firm group level or R&D top man-
agement level. Tactical success factors in this study
are those related to the capabilities of the applica-
tion engineer and the personal traits of the appli-
cation developer of excellence. Finally, operational
success factors are those more related to the behav-

iour of application engineers in the context of, and
collaboration with, customers.

4.6.1 Strategic success factors

The respondents were asked to suggest poten-
tial areas for further improvement of their firms’
application development on a strategic level. Sev-
eral of these were left blank, possibly because they
shared the same view as some other respondents
who said outright that this kind of information was
confidential.  However, some of the respondents
came up with suggestions for strategic success fac-
tors, presented as follows:

Application development ought to be included
in the company’s business development activ-
ities and strategic planning.

Necessary resources should be dedicated to this
area, and they should be better co-ordinated in
large companies.

Potential areas for application development
should be analysed better in order to identify
opportunities that may have been overlooked,
like improved logistics and material handling.
Get away from too many inside-out perspec-
tives.

Start a separate application development team
focusing only on the development of new appli-
cations (becoming a trend-setter).
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Table 3 Summary of empirical findings related to collaborative partners.

Industry sector

R&D expenditures
allocated to
application 
development

Percentage of application
development expenditures
allocated to development
with the customers’ 

customer

Percentage of companies
that carry out application
development with the 
customers’ equipment

suppliers

Chemical 56% 3% 50%

Mineral 23% 30% 100%

Forest 28% 5% 80%

Steel 19% 11% 80%

Total 31% 10% 82%



There is a need for a better evaluation of the
firm’s application development and project
screening methodology, also from an econom-
ic point of view.

4.6.2 Tactical success factors

The respondents were asked to characterize the
present and future “application engineer of excel-
lence” (Lager and Storm, 2012). This part of the ques-
tionnaire generated many traits of such a person;
the following statement gives a flavor of the respon-
dents’ answers:

The application development engineer should
first of all have an excellent knowledge about
the customer’s production processes and prefer-
ably own experience. It is important that he/she
understands that each customer is “unique”
and thus that the first move is to comprehend
this uniqueness. The person should preferably
have a university education as a platform.
Product Manager, Company F

All answers were treated using an affinity tech-
nique, and the total answers were thus reduced
into the four areas (italics) introduced as follows.
An engineer with a solid background, preferably
with a university education as a platform and
recruited, if possible, from the customer industri-
al sector rather than from one’s own ranks. As such,
the person should have an excellent knowledge of
the customers’ production processes but addition-
ally have a good commercial knowledge and busi-
ness sense. In order to be able to carry out efficient
application development, he/she must possess
strong project management skills. That includes a
strategic skill in project selection and a capability
to “drive” his/her own organization more than the
customer’s organization and a capacity to com-
plete started application development projects.
Finally, the person should possess an eagerness to
achieve results and an ability to work closely with
marketing people. The application developer must
be socially competent and generally pleasant behav-
iour is desirable, such as a quality of listening to
the customer in order to understand his needs but
also an ability to communicate well internally and
with the customer. 

The application developer must have an atti-
tude that transfers a “win-win” application devel-
opment goal to the customer and, last but not least,
the application developer of excellence must have
an innovative personality. The following traits were
mentioned as belonging to such a personality:

A capacity to generate good “key ideas”

An open mind ready for new ideas

Trustful and reliable in customer relations

An easy-going and optimistic nature

Having a general philosophy that each customer
is unique and that the first move is to under-
stand this uniqueness

An instinctive behaviour of trying to imagine
the impact of improved use of products sup-
plied to the customer

Collaborating in either product or process inno-
vation at the customers’ premises is presumably a
rather difficult undertaking that requires long expe-
rience by an application engineer. The respondents
presented a list of personal qualities and skills that
support this notion. It is, thus, not only necessary
that the application development engineer have a
solid engineering background and expert knowl-
edge of the customer’s product and process tech-
nology but he/she must also have strong project
management skills, be socially competent and,
probably foremost of all, be innovative! The con-
clusion is, thus, that selecting or recruiting such a
person into an organization is an activity of strong
importance and, thus, also very likely to be an impor-
tant tactical success factor for application devel-
opment. 

4.6.3 Operational success factors

Table 4 presents operational success factors in
ranking order of the number of fives from the
respondents. The top-ranked success factor received
12 fives out of 17, while the lowest-ranked received
only 3. Out of the 15 potential success factors, the
three top-ranked ones were: 

1) Respect for the customer and the customer’s
arguments and points of view; 

2) No problem for personnel to visit the cus-
tomer’s production site (willingness to travel);

3) Ability to estimate the process and product
benefits for the customer (customer’s “value in
use”).

Being a good listener is a virtue that is often
preached by salespeople as a way to discover a cus-
tomer’s needs. The second success factor stresses
the importance of visiting the customer, a fact that
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may sound trivial but, nevertheless, is the most
important prerequisite for every successful appli-
cation development project. The third success fac-
tor points out the importance of trying to estimate
customer benefits received from application devel-
opment. 

5 Discussions and managerial implica-
tions

If a company recognizes the topical area of appli-
cation development as relevant and important, it
is recommended that it should not only be dis-
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Table 4 Success factors for application development presented in ranking order using number of fives.

Total Forest Mineral Steel Chem.

Success factor No. of
fives Mean Std. Mean Mean Mean Mean

A respect for the customer’s and arguments and
points of view 12 4.7 0.5 4.8 4.3 4.6 5.0

No problem for personnel to visit the customer’s 
production site (willingness to travel) 10 4.4 0.9 5.0 3.7 4.0 4.7

An ability to estimate the process or product benefit
for the customers’ customer’s „Value in use“ 10 4.2 1.2 4.8 4.3 3.4 5.0

An understanding how the company’s own product
will function together with the customer’s other raw
materials or commodities

9 4.4 0.7 4.8 4.3 3.8 4.7

A good knowledge of the company’s own products
and their applications (an intimate understanding
when the company’s own product is functioning well
or not so well for the customer)

8 4.4 0.6 4.4 4.7 4.4 4.0

Regular Application Development meetings or 
seminars with the customer 8 4.1 1.0 4.6 4.0 3.6 4.3

An ability to select the proper form for contacts; a
good speaking partner (meetings, seminars, etc.) 7 4.0 1.1 3.8 4.7 4.2 4.0

An ability to select the proper form for development
(more or less formal projects, trouble-shootinig, etc.) 7 4.2 0.8 4.4 4.3 4.0 4.0

Easy for customers to contact company 
representatives for Application Development 7 3.9 1.2 4.4 4.3 3.4 3.0

Not afraid to make suggestions for new solutions to
the customer (self assured) 7 4.3 0.7 4.8 3.7 4.4 4.3

An ability to reach a mutual agreement on where to
conduct the development work (at own company’s
test facilities, customer test facilities or other external
test centres)

6 3.8 1.1 4.6 3.7 3.8 3.3

An ability to select the cheapest and/or best test envi-
ronment for the application development project
(simulation, laboratory, test work pilot plant test work
or tests in the customer’s production plant)

5 3.4 1.3 3.6 3.0 3.4 4.0

A transparent work process that has been communi-
cated well to the customer 4 3.6 1.0 4.4 3.3 3.6 2.3

A good command of the customer’s language or
preferred second language 4 3.9 0.9 4.4 4.0 3.8 3.7

Flexibility in working hours with the customer 3 3.3 1.0 3.2 3.3 3.6 3.3



cussed on an R&D management level but also be
elevated to the group management level, taking a
fresh look at the company’s present application
development activities and also reviewing project
screening and resource allocation. It is also sug-
gested that the company could use the presented
results from this study in their own improvement
efforts, not only to develop complementary com-
pany-specific drivers for application development
but also to benchmark the importance for the com-
pany of the potential drivers presented in this arti-
cle. On a company strategic level, it is important to
distinguish between supplier-customer collabora-
tions on a project-by-project basis and collabora-
tions on a strategic level, when application devel-
opment is viewed from a long-term, holistic per-
spective. On a company tactical level, since appli-
cation development often requires a substantial
share of the supplying company’s technical
resources, it is also important to carefully analyse
with whom to collaborate. The presented matrix
has, then, the potential to be useful in discussions
of what application development is all about and
with whom to collaborate, thus helping to “projec-
tify” such development activities. It might then also
be appropriate to consider whether the balance
between different types of application develop-
ment activities is good or, conversely, whether strate-
gic changes are needed in the future. 

Since collaborating in either product or process
innovation at the customers’ premises is presum-
ably a rather difficult undertaking requiring long
experience, the company ought not only to be con-
stantly on the lookout for persons with such skills
but should also plan skill development of existing
staff that includes providing proper supplemen-
tary training, if needed. The list of potential per-
sonal traits for an application development engi-
neer could be an embryo and a template for explor-
ing this area further; it could also be developed into
some sort of benchmarking instrument for man-
agement use in discussions with the staff. The rated
list of operational success factors, together with
the list of new potential success factors for appli-
cation development, can be used as a guideline and
trigger for internal discussions of good behaviour
on a more company operational level. The applica-
tion engineer, with an intimate knowledge of the
company’s products and their uses in the customers’
production processes, is in an excellent position to
set up development activities in collaboration with
the customer’s production experts in order to
improve the customer’s overall production econo-
my and to add value to the customer’s production
system. Improved use of the supplying company’s
products on the customer’s premises may, howev-
er, also give interesting opportunities to improve

and add value to the customer’s products. The lat-
ter is an area probably not so well explored in some
companies, since it requires good relations not only
with the customer’s process development organ-
ization but also with its product development teams.
A company that today focuses on either product
or process innovation as customer outcomes could
possibly benefit from reflecting on whether the
other alternative is also worth exploring. Depend-
ing on whether the target is product or process
improvements for the customer, this may possibly
require different application development strate-
gies and, by extension, different skills in applica-
tion development.

6 Conclusions and further research

Improving company market shares in B2B cus-
tomer relations not only depends on competitive
products but also on the collaborative development
of the customer’s use of those products. The impor-
tance of a company’s product and process devel-
opment is not usually questioned at the top man-
agement level, and the results of this study sug-
gest that application development should also be
considered a complementary and important aspect
of company R&D in the process industries. 

This has been illustrated in Figure 7, and the
study area has because of that been given a black
shading. Another area of importance for compa-
nies in the process industries is raw-material devel-
opment. This area is not normally discussed and
has thus been given no shading at all, symbolizing
that this is a “white space” on the R&D Manage-
ment research map for the process industries. It is
important not only to balance company total
resources and capabilities for all four different devel-
opment activities well but also to improve compa-
ny work-processes that facilitate their integration
and synergy. The arrows to the right in the figure
are thus symbolizing the material flow, while the
arrows to the left are symbolizing the necessary
flow of information and customer demands that
should be progressed backwards into the compa-
ny organization.

However, the outcome of application develop-
ment in collaboration with company customers
may vary significantly in the “customer process/cus-
tomer product” development space. Whether
improving the customer’s product performance
(top-line growth for the customer) or reducing the
customer’s process costs (bottom-line growth for
the customer) or both, the area of application devel-
opment should be considered in the future as a
development area of importance equal to that of
product development and process development in
the process industries. 
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Moreover, product development projects in the
process industries may, in a three dimensional devel-
opment space, also contain a share of process devel-
opment and application development. Because of
that, it is important not only to balance company
total resources and capabilities for all three differ-
ent development activities well but also to improve
company work-processes that facilitate their inte-
gration and synergy. Application development, as
an institutionalized function in firms in the process
industries, focuses on bridging the gap between a
product supplier's knowledge of the product's per-
formance scope and the customer's knowledge of
its production process requirements and demands
on delivered products. Therefore, identifying the
required capabilities for mediating between these
knowledge pools is highly relevant and seems to
be a missing piece in the collaboration and open
innovation management literature. One limitation
of this study is that the study population includes
only process companies that are based in Sweden.
However, because most of them have production
plants and customers on a global market, it is argued
that the research findings may be relevant and of
value to the larger worldwide population of inter-
est.

Not only does this look like an interesting new
avenue for further research, but the present research
results can already give initial suggestions for com-
pany improvements. It is evident from this study
that both product and process improvements are
possible customer outcomes from application devel-

opment. Since most studies on supplier-customer
relations focus only on product innovation improve-
ments for the customer, the findings are new evi-
dence that ought to be considered in further
research. The different possible targets for the appli-
cation developer may thus require quite different
approaches and personal capabilities, which may
be of interest for further exploration. Because appli-
cation development is mainly carried out at the
customer’s premises, sometimes in a close collab-
oration with equipment suppliers and customers’
customers (end-users), the development of formal
work processes for application development is rec-
ommended for further research. Prior research has
paid less attention to innovation in the process
industries than to innovation in other manufactur-
ing industries. Previous research on managing inno-
vation in the process industries has focused main-
ly on product development and to a lesser extent
on the area of developing new process technolo-
gy. Application development is now another area
that should be added in innovation management
research.
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