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Chemists Who Sell and Chemists Who Don’t: Embedding
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Abstract

This paper presents a case study of product dewelopin production chemistry,
which is a sector of the upstream petroleum ingustmcerned broadly with the
regular application of chemicals to ensure contiguproduction from oil and gas
fields. Production chemistry companies have ardegence base and offer a hybrid
of chemical solutions and services to oil companiesreasingly, they are also under
pressure to innovate in order to demonstrate vatuéheir customers. Product
development is a locus previously dominated byregebut is now a focal interest of
sales personnel. Following recent interest in dyoambgnitive, distributed and
embedded understandings of both sales (Turley agideG 2006) and innovation
(Nightingale, 1998, 2003), this paper locates thestjon of the early involvement of
sales personnel in product development in extewedgdition. The paper finds that
agents involved in developing the focal companyigersce/technology activities and
its sales activities develop their understandingsl articulations of product
development with respect to different social sgiirand with respect to different
concepts, artefacts and codes. Any aspirationthéofearly involvement of sales’ in
product development, particularly under the guiseoslocation, should contend with
the established social settings of selling and pecodn. Sales personnel have much
to offer especially in shaping incremental innowafi but their involvement is not
simply a matter of co-location and closer and eanvorking relations. Thus, the
paper proposes an understanding of product developrhat is processual and
iterative and suggests that the roles of salesaigtce as well as their interactions in
these processes be re-evaluated.
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1. Introduction

Product development has long been seen as a sototi@ company’s quest to secure
the conditions of its own continuation. This i tbase irrespective of whether
product development is contained within a compargrganization, or extends to
include formal or informal collaboration with custers, suppliers or competitors. It
is well established that product development caerii&nced greatly by the early and
continuing involvement of sales and marketing pensd usually because selling
implies that sales and marketing personnel knowutbmustomers, demand,
competition and the end use of products and sex\(sze for example Gupta, Raj and
Wilemon, 1986; Griffin and Hauser, 1996). Equallyjs well-established that the
uni-directional model of innovation, in which newogucts are the technological
manifestation of basic science, is a misleadinguarieklpful representation of product
development processes.

Researchers can argue with some confidence thdugrrdevelopment should
take place in multi-functioning teams, in whichesaland marketing personnel have
comparable status with scientists and technolagidtsis oft-replicated and widely
accepted finding implies that sales and marketieggnnel are otherwise somehow
‘naturally’ excluded from product development, esplly in early phases, and that
intervention is required to correct this suboptitesdency (Bechky, 2003a, b). Sales
personnel may be off-site regularly, or at leastated away from research and
development laboratories or production sites, ory mha@ excluded strategically
because of perceived propensities to pour cold matenascent proposals. It could
just be that product development in all its man#Bens requires that personnel
articulate otherwise personal or tacit understagglsnd visions, which cannot occur
without close working relations, for instance asisted through co-location.

The above assumes that if only different persoromlld articulate their
differing understandings of potential products aately or objectively, product
development would be more effective. It is asailes and marketing personnel can
speak for demand, users, consuming and competamhthat scientists/technologists
can speak for a firm’s productive and scientifipaailities. If such an articulating
encounter could take place, the focal company cdoddefit by means of new
products as mediating effectively between as yetetwed wants and as yet
unexploited productive capabilities (Tushman, 1977)

Presenting a case study of the development andfyseduction chemistry in
the upstream petroleum industry, this paper prapasdlifferent view of product
development, in that the interactions of sales/eiamg and science/technology
personnel are framed in broadly cognitive term&e Traming brings together recent
conceptual and empirical research in innovatiordiesi (Nightingale, 1998, 2003;
Hellstrém, 2004) and in sales (Turley and Geigé0&), which propose that cognition
be understood as embedded, situated or extend#wkr rthan in mentalist and
individualist terms. Extended cognition differsrn mentalist understandings in that
humans articulate and represent plans and propagalsnd through concepts, codes
and artefacts that are close-at-hand and so aatngtitand re-constitutive of contexts
(Hakanson, 2007). Mentalist understandings, bytrash anticipate that individual
agents imagine new products through their own ieolitand in personal and
idiosyncratic ways, and hence with a uniquely peatanderstanding of context or
situation, before articulating and sharing theilamags in a social setting.

Following extended cognition, descriptions and oeasy in support of new
products are made through direct and simultaneausiiement of concepts, codes



and artefacts. The tools and the cognitions tlenerate are immediately analogical,
connective and social and so do not pre-exist heidlic or social articulation in a
mentalist or highly personal state. This impliesattlthe tools shape product
development directly, rather than indirectly as cmmication tools. Understanding
product development as generated through extematgaiton still anticipates that its
processes can be improved through regular commiorcand interaction between
technologists and sales or marketing personnelweder, the interaction process,
conceived as extended cognitiemwhere development takes place, rather than being
the articulation and amalgamation of previouslabkkshed personal and tacit visions
of new products.

Extended cognition prepares researchers and prdéuetopers for a radically
different understanding of interaction in which guots are understood as being
shaped in a setting that is necessarily social inddides tools and artefacts. So,
critically, the analytical focus extends to thedhes, concepts, tools, formula and
other means of formulation and articulation tha elose-at-hand in the contexts of
product development, and also to how product deweémt came to be located in
particular contexts. In other words, innovatiomcls as product development,
concerns coping with combinations and re-combimatigNightingale 1998). An
extended cognitive approach to innovation inviesearchers to consider how many
agents, including sales personnel and the toolsandepts they employ, can develop
roles in articulating a new product and the proldewill address.

The following section explains how understandingdoict development as an
instance of extended cognition provides a novesgestive on the interactions and
encounters between science and technology persandetheir sales and marketing
colleagues. Section Three presents the case sadging on the activities of a UK-
based production chemistry company. Section Faoawsl out the practical and
conceptual implications for understanding the entens of science and technology
with sales and marketing as instances of extendguitton and articulating instead of
a designed arena for articulating otherwise tacd personal knowledge. Section
Five concludes.

2. Sales-Science Interactions and New Product Déopment

Research into the critical success factors in needyct development has long
established that the early involvement of salesraadketing is important. If this is
so obvious and so well verified, researchers mé#yeeirespond with a, ‘if it is so
obvious how can instances of non-compliance evefobhed?’” More pressingly,
researchers may respond with, ‘if it is so obvioasd sales and marketing are
working in product development from early stagestely things cannot go so
smoothly, given the radically different bases inlsland experience?’ The basis of
this paper is that the question of sales involvameti technologists and scientists is
far from resolved by multi-functioning teams.

This section seeks to redefine the problem of satesproduct development
away from the empirical concern with co-located,ltifunctioning teams and the
early involvement of sales and marketing persornheiein to consider what such
interaction can achieve and how it might be acldevin order to do so, the section
frames the question broadly in terms of extendeghition. Extended cognition
draws researchers’ attention to how agents catealati communicate through the use
of tools and in so doing, shape understandingshaitwew products should look like,



how they should function and for whom, in advandettweir development as
prototypes and in tests. As is common with vitguall recent research in product
development, this section rejects the fabled ureational model where science is the
basis of new developments that are subsequentiyeldaover to sales and marketing
for commercialisation (Nightingale 1998). In soirdp it rejects the simplistic but
coherent role of sales as a down-stream commesicigliagent and so poses the
guestion of how sales personnel become involvethénearly formulation of new
products as solutions to (others’) problems. Gilgiit raises the question of how
sales and technology (or science) personnel magracit what might the
conversations sound like, given that the functiospkcialisms imply radically
different expertise, artefacts, training and mumdarperiences? The section ends
with a consideration of product development beidgntified with an interface
between sales (or marketing) and technology (cense), and so also marking a
significant boundary that may have little directbieg as a locus of activity on the
established structural concerns with corporate tates (Araujo et al., 2003).

2.1 If Firms Need Product Development, Do Scieamug Sales Personnel?

Product development requires a complex extendedrthef cognition because it
disrupts established action networks, including Hases of making calculations
(Callon and Muniesa, 2005). Viewed in calculatingrms, Schumpeterian
entrepreneurship is usually presented as requiingon-rational discontinuity or
break from the action network pertaining to estt#il products. Any talk of
‘breaks’ is odd because those involved in develppiew products seem often to cope
quite well and companies, and networks of comparsesm to maintain a sense or
expectation of continuation. The question of trapgr pertains to how agents produce
and maintain continuity in the face of Schumpetgrsposed destructions, which
extend to activity networks, and to discontinuitiescalculation. It is in these areas
where extended cognition can be investigated agyaofvcoping with continuation in
uncertainty and also as a means of articulatingngnaectors who draw on different
experiences and relationships during product deveént.

In order to understand new product development, n@ed to grasp the
understandings of this activity of the individual@rs involved. This section develops
from the assertion that firms undertake new prodiestelopment, with an important
reason being as a means of competition. So famave implied that the firm has
interests in product development that are sharemhgnits personnel. If greater sense
can be made of different conceptions of producetigament once the uni-directional
model is forgotten, extended cognition allows usnake a much more radical claim
about product development than is possible in tingigcal research projects that
drew attention to the joint endeavour as a critstedcess factor for the firm.

The implication of extended cognition is that nevodquct development is
innovative and involves research and development@sentially at least — activities
shared across different actors, such as sciensislss people and product or service
users. Is it only the possibility of interactioaraess professional disciplines or roles
that promotes product development? There may beelbenefits from specialization
in product development, but these do not map welh professional identities such as
science or technology, or sales or marketing. B® dctivities of selling and of
science/technology need new products in the samsedbat the firm itself does? In
isolation, do sales and marketing personnel a#dteuldifferent (incompatible?)
versions of product development compared with egiles in science or technology?



If there is an identity of sales and technologyvitets with the firm’s continuation, it
is in their interaction, which is the broad propiasial basis of this section.

So what can we expect from sales and marketingradyzt development?
Obviously not selling because the product is bairigulated, developed in prototype,
tested and adapted (Henderson, 1995, 1998). nibtiseady for selling yet. So the
involvement of sales and marketing personnel idpco development has something
instead to do with them being able to speak on Ibefidghe new product’s potential
users. The challenge for sales and marketing peetds to articulate, for instance by
analogy, something that does not exist based on ddes exist (perhaps offered by
rival firms), or on what customers, clients or gseay that they would like, or
otherwise seem to need but do not yet have. Aniduéation through extended
cognition is generated in a network of conceptslesoand artefacts, which is often
unique to sales and marketing — such as the conteptue discussed below.

Similarly, it is not obvious once we leave behihd uni-directional model that
those involved in science, for instance througliming and professional allegiance
and identity, should be interested in product dgwelent (as a manifestation of
technology). The heuristic of science is in propgsew findings and in assessing
the validity of such findings. There is no necegsamomentum in this science
heuristic that continues towards commercialisatbimyond assessment to specific
applications in the form of technology. For exaepkcience can draw upon
experiments that isolate proposed causes, butaémynalso copes with interactions
and combinations of elements, materials and used#ferent settings. Not only are
science and technology different heuristics, budlaigon and combination are
different activities. So scientists doing scieace not easily connected with product
development.

New products are manifestations of innovation,owhirms require for their
continuation. Reasons have been presented asy@&onnel with roles in sales
and in science are not expected to participatejaina endeavour that could be called
‘product development’. Established research argtieg sales and marketing
personnel should be involved from an early stage]ying that science or technology
personnel are ‘naturally’ the originators of newegucts. Yet, science and sales and
marketing are radically different heuristics, neittof which seem overly well suited
to developing new products. Both have useful erpee in articulating what new
products can look like, and especially in develgpimew products once some clear
visions have been described. Expecting scienéists sales personnel should talk
regularly is not that revealing of how they shotdtk, and about what, given these
discrepancies. Each specialism, each mundane isatiem, has its own extended
cognition, shaped by cognitive tools (such as Iftvare or science labs), theories,
artefacts, processes, prototypes, and regular sfisms (Hutchins, 1995; Suchman,
1987, 2005). The innovation heuristic is identifyiand articulating a stable end
point in the form of a new product, but how actargve at this stable end point in
their interactions remains contested. The follguase will examine this question in
more detail.

3. The Case: Product Development in Production Cimeistry
This paper’s focal company, referred to as SubcHaogs the fundamental business

problem of deciding how much innovation it should bndertaking, how much
product development it should be doing, and howratdtions between sales and



science should be shaped in these processes.séttisn draws upon the case study
to explain why it is so difficult for all actors wolved, or potentially involved, to
determine how much innovation, how much productettgyment and through what
interactions. Nevertheless, product developmentirscregularly and is recorded in
Subchem’s products database. This section higsligjie roles of Subchem’s science
personnel and its sales personnel in undertakirggyat development, and in
contributing to the resolution of ‘how much’.

Subchem has an extensive science base (which albertakes testing for
sales activities in other countries), competeshim UK with five other production
chemistry companies, offers a complex hybrid ofdoici and service, and produces
for a range of customers with varying knowledge amgreciation of production
chemistry. It employs around 90 people, of whoouad 25 work in or in support of
sales and around 30 work in technical services.stMales people had previously
worked as chemists, undertaking lab work and fielals. Many employees have
chemistry degrees, with recent recruits also haywogtgraduate qualifications in
chemistry. Subchem is part of larger chemicalsugrowhich gives it access to
fundamental (molecular) chemistry research. Ib aperates in all the upstream
exploration and production locations world wideghalugh this paper concentrates on
its UK activities. The majority of its sales irethUK are with one major oil company,
and an even larger proportion of its sales are woted through medium term
chemical management service contracts, which areuiuo tender every four or five
years by the major oil companies and also by ttgetandependent oil companies.

Subchem offers a complex of chemicals products serdice (Araujo and
Spring, 2006). The products include demulsifictsat separate oil and water),
corrosion treatments, scale treatments, biocided, teeatments which inhibit the
accumulation of waxes and other deposits. Thei@e@aspect is vital, and includes
regular testing and monitoring of products in udi@gnoses, recommendations for
new products and logistics to arrange for the ynualivery of the related products
and services.

Demonstrating an innovative capacity is a vital elision in the tendering
processes for Chemicals Management Service (CMBjamis, and demonstrating
product development forms part of most customersifggmance reviews for
established contracts. But judging or calculahiegy much innovation, or how much
product development, appears to be incredibly diffi especially where it is not
clear to all involved that customers are capableatiing and evaluating the benefits
of product development. Occasionally, competitiamur between production
chemicals companies where one company ‘challengesher’'s chemistry’ with
respect to a single product, allowing customers miakes sense of product
development at least as manifest in one type afyob

As a medium sized industrial firm, Subchem doeshane specific marketing
capabilities. Sales people or account managersatalktke role of marketers, speaking
on behalf of and to customers. Rather than beimgaiwed of as a unit for research
and development, Subchem’s technology group is megent of a basic science
laboratory, charged specifically with recommendiagd testing chemicals for
suitability and from which product development ragly emerges. Thus, the
interface in this case is a specific, industriglaimation — perhaps even prototypical —
of the general interface between marketing and R&D.

3.1 Methodology



The research method is the case study method {984). A single case design was
chosen to provide ‘richness’ of empirical illustoais and findings (Weick, 2007).
According to Siggelkow (2007), conducting a singése study of organisations can
be a valuable research approach in three distih@t®ns, namely for purposes of
motivation, inspiration, and illustration. Oursas inspirational use of the single case,
consistent with an aspiration of inductive theorgneration (Eisenhardt, 1989;
Eisenhardt and Graebner, 2007; Easton, 1995). é/é#hilsting theories of innovation
and multi-functional teams in product developmemt abundant, most of these are
based on consumer goods manufacturers, or eldbe inase of business-to-business
networks, on a limited understanding of the inteoas, ruptures and tensions of
multi-functional teams. Thus, this paper sets autekplore the ‘how and why’
(Edmondson and McManus, 2007) of extended cognitimanifest as product
development and technology at the intersection aléss and science through a
grounded investigation of a single case companke flhal objective is to develop
theoretical insight regarding the processes of ygebdlevelopment particularly in
industrial settings.

Subchem was chosen for the frequency and indeequitypiof product
development in a broad sense (standard produdtséeanly as a small proportion of
the overall value offer to clients), the clear iistion across its science base and
industrial selling, and for ease of access (Eisaithend Graebner, 2007). Subchem
was first approached in late 2005 and first siggtviconducted in early 2006. It soon
became clear that instances of product developmeotnded and that there were
tensions between the sales and science groups vn these instances became
articulated and negotiated. Given the profusiomnbvative instances, as defined by
a projects database, it was decided that it woakt to utilise a theoretical sampling
of innovative products/processes (Glaser and Strdi#67). This was carried out with
the help of Subchem’s projects database captufimyaluct development processes
and corresponding outcomes (products developehyif or otherwise) from 2003 to
present. The database revealed not only a histahegroduct development, but also
key personnel involved in the individual processnirthe science department, from
manufacturing, from sales and from the client side.

Theoretical sampling of cases (processes/produaitf)in-the-case was
conducted on two grounds: a maximally diverse ranfeclients, covering both
contract and non-contract clients as well as smailtel bigger operators in the oil
industry, and a range of perceived complexity/stadidation of the product
development process. Six cases of product developmere chosen for sampling;
key personnel of these cases were subsequentlpatedtand interviewed. During
2006, 19 in-depth interviews were conducted of alwme hour each. Ten of these
interviews were directly case-related and ninehienrtwere with senior managers
covering their involvement in the individual caseswell as general discussions of
coordination between the science group, sales amlifacturing. The interviews that
focussed on particular cases were conducted byessarcher and all but two of the
interviews with senior managers were undertaken bbyh researchers. Most
interviews were recorded, transcribed and analysitg QSR NVivo software, with
five others being transcribed from detailed notamnsafter the interview. In addition,
database entries for each project case were adalysd email exchanges and tender
documents were examined.

The research moved into a second phase in late\2086 the researchers also
met with personnel at two of Subchem’s most imparcaistomers. In both instances,



quarterly performance review meetings were atteniojedone of the researchers,
followed by meetings with the customer’s lead buyed lead chemist.

Together, the range of data provides a rich indigiot what could be analysed
as the company’s three different modes of intevactietween sales and technology
groups in product development, identified as: meitbusiness, continuous innovation
and radical innovation (see Table 1), which arelieafed below. After a review
meeting with one of the senior managers (also ésearchers’ main point of contact
at Subchem) in which the three modes of interacttere presented, one further case
was explored to complete the researchers’ theataticderstanding and a feedback
meeting was conducted with representatives of saldsscience teams, which led to
further refinement of the analytical distinctions.

3.2 Three Categories of Interactions between SaldsTechnology in Subchem

3.2.1 Routine Business

Routine business is something of a residual agtfat Subchem in that it involves
something like repeat prescriptions, given the l@gwnormal monitoring of
established products in use. The part of Subchd&ussness that fitted the research
category of routine business occurred within egghbtdl Chemical Management
Service (CMS) contracts lasting between three amdylears. However, the activities
within CMSs cannot be reduced ex ante to a sebuwfirres and practices because
development plans are integral to Subchem’s relakips with its customers, are
written into its contracts, and form part of itguéar performance reviews. As such,
routine business, considered ‘in the round’, caly @@ recognized in an ex post
sense, in which product development proved unnacgsd his raises the question of
why product development proved to be unnecessamncéthe residual status of the
category of routine business.

Routines and routine practices in the micro-sensatribute to the
reproduction and stability of Subchem’s structune &s business processes, but the
category “routine business”, writ large as the ®ai this subsection, can perhaps
over-do stability. Ultimately it makes only somgeuof Subchem’s science base and
is of limited value to their customers, hence tfdistrategic value to the company
commercially speaking. As researchers, we notatltttere were standard operating
routines and that these sometimes manifested ttesss@ something akin to repeat
prescriptions as potentially the firm’s normal gityi. Our key informant at Subchem
placed a different interpretation on the categdryrautine business’. He saw the
second category — increment innovation (discusstdw) — as Subchem’s normal
activity. In this sense, routine business couldresent a sense of failure for
Subchem, of questioning why no product developnawit place in that project. Of
why Subchem failed to develop manifestations oint®vative capacity that could be
demonstrated to the customer, and what roles saldstechnology groups have in
these stabilising, rather than innovating actisgitie

Considering routines and routine practices firsybchem, like many
businesses, has a highly codified system of stanolaerating procedures. These are
arranged around a collection of databases, inajuftinprojects and products. At any
one time, Subchem has hundreds of live projecta alatabase and thousands of
current products. Some projects last for a matteveeks and some, exceptionally,



continue for two or three years. A project is Ulyuaitiated by someone in sales as a
request for monitoring or a retest of an estabtispeoduct to a colleague in the
technology group. The request is formalized asminy on the projects database.
The project is then investigated by a member of oheéhe technology group’s

personnel, with tests being scheduled and undertakBechnology personnel will

select from a number of standard tests, which #&@ped by standard testing
equipment, such as ovens, refrigerators and impretanks.

Projects usually involve interpretations of a pevbldescribed in the request,
testing for alternative solutions and writing a ghecientific report in support of a
recommendation. A project is closed once the rewendation is accepted in sales,
although the database also requires a short fekdbam to be completed, which
provides an opportunity for someone in sales tcries the customer’s use of the
product associated with the technical recommendatibis possible (though rare) for
a project to be completed with only email commutiica between sales and
technology personnel mediated through the progatabase. Sales personnel may be
embedded in a customer’s premises and organizatiwh in any case sales and
technical personnel are in neighbouring sites,erathan being co-located. Thus,
physical distance often promotes the extensiveotifee database and interaction tool
in this category.

Timing is critical and scheduling lab time is arearof contention. Sales
personnel need tests to be performed so that reeotetions can be given to clients.
Technology personnel need to receive samples @gbogas) from the field quickly as
aged samples are less reliable. Interviews witerea personnel showed they knew
which tests to perform. While all activities drawpon routines in the form of
standard operating procedures and normal praciiash were tied closely with and
mediated through the projects database, routinenéss became realized (and so
identifiable to the researchers) by repeat reconaagons. Tests produced results
that demonstrated to sales personnel and to cusiatim@& no change was required
(for instance in Case 1 in Table 2). For routinsibess to emerge from the routine
practices and standard operating procedures, appoes for product development
have not been pursued. While this may seem to Hesaed — because stable —
outcome for the technology group, in these caskes $mve failed to demonstrate an
important concept to their customers, namely tihé&adding value’ (see below).

3.3.2 Incremental Product Development

Subchem undertook incremental product developmémbugh four kinds of
processes: (1) An interviewee described each @il fas having a chemical regime,
which could change through the field’s continuingquction and hence maturity
(Cases 1, 2 and 4); (2) Subchem devoted a greatoflesttention to changes in
environmental regulations, which required the pihgsut of some chemicals and
hence of some products to which ‘substitution sdeere attached (Cases 2 and 3);
(3) Sales personnel, usually in collaboration witistomers, identified some Subchem
products that could be ‘changed out’(Cases 2 an@dml (4) Production chemistry
companies can instigate phases of competition khallenging one another’s
chemistry’, pertaining to particular products (Cd9e Case 5 is unusual in that it
involves a member of the technology being part ofmarketing activity at an
international trade fair.
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To briefly discuss the interaction between saleg stience teams in each
case, oil and gas fields and their associated ptadufacilities are unique and from
Subchem’s perspective can be described as pregentarticular chemistry regime.
In geological terms, oil reservoirs have unique lggical formations and
constitutions. Case 1 refers to an oll field thadl recently begun production, but the
production infrastructure was exposed to bariunptsatie through the barium in the
‘produced water’ that had accumulated alongsidecihén the geological reservoir.
Such problems tend to intensify as more and motkehydrocarbons are produced
because the ‘water cut’ increases relative to doevered oil. With high oil and gas
prices, it pays oil companies to develop meansi@rvening to enhance production,
such as re-injecting produced water into a resesmithat its pressure is maintained.
This results in even higher proportions of producedter being re-circulated.
Environmental legislation which regulates the dsgloof produced water further
enhances the attractiveness of re-injecting. Tdmoregular testing, the need for
adjusting prescriptions as the chemical regimegbduction installation changes can
be detected. Testing either leads to routine ppgmns as in Case 1 or incremental
product development and an adjustment of the ppser to the changing production
environment.

Cases 2 and 3 were both driven by the need focue®mer and Subchem to
“change out” a product supplied by Subchem, whiad b substitution notice on it
with respect to environmental regulatonWith Case 3, environmental legislation
was a major impetus to incremental product devetapnand provided significant
opportunities for Subchem to bring together its Wienge of environmental
regulation with its ability to develop products ritochemical bases developed by
researchers in the chemistry labs of its parentpamy. The chemical bases included
innovative molecular chemistry such as insertinggex molecules which enabled
chemicals to break up and disperse rather thannadete. Typically, these cases
were driven by the technology group but had to éeetbped in close interaction with
the customers, as represented through the sales tea

As an example of the reverse scenario, Case 5biexhhow sales and
marketing can lead product development. Subchetolsal marketing manager in
Houston argued that Subchem seemed to be lackimagge of products for use in
deepwater, which is a significant and now mainstrgaoduction activity in the US
Gulf of Mexico, as well as West Africa. He propdghat a range be presented at
trade fairs in 2005, and identified that Subcheafismistry group in the UK should
lead this project, given its pre-eminent statuss mMixes of chemical solutions, the
products existed in nascent form. But to becomepwaater products that could be
presented at trade shows and sold to oil compattiegproducts had to be calibrated
and authenticated through testing. A sample rafigeisting products were selected
to form the deepwater range, and were tested iditons that synthesised deepwater
conditions, and also with respect to US environmlerggulations. The purpose of the
marketing effort was really aimed at proving to @bmpanies that Subchem
understood the demands of deepwater productionhaddthe technical capacity to
develop products that would operate effectivelyhi@se more challenging conditions.
As a consequence, Subchem had to acquire newgestjnipment and have this
verified, representing a considerable disruptiothotechnology group and a rare and
seemingly uncomfortable case of ‘marketing activitythe sales group, who usually
act upon much more familiar requirements of indinalclients.

‘I challenge your chemistry’ is an iconic motif tife sales perspective of this
paper’s research project and is exemplified throGglse 1. Like many duals, there
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are accepted rules of conduct and process. Satesnpmel who issue a challenge
know what they are letting themselves and their mamy in for, and what demands
they will be making of rival companies and alsoaatipular customer. Challenging
another’'s chemistry makes sense in the contexteo€tMS contracts prevailing in the
industry. Oil companies do not want to isolatenteelves from the broad field of
production chemistry as a consequence of selectipgrticular tender submission.
When Subchem is awarded a CMS contract (as witle @sit still has to supply
what then become third party chemicals from othedpction chemists, many of
which are a legacy from previous CMSs. Subchemergoy profit margins of 30 to
40 percent on its own products, where it can chiygeally a five percent handling
fee in delivering the incumbent products suppligdtrd parties. So Subchem has a
development plan to ‘change out’ the third partydurcts with its own. This is a main
target of sales personnel in their roles as acomamagers and is again closely related
to demonstrating superior ‘value’ to customers.

At the same time, other product chemistry compartas approach oil
companies with proposals for new products even vthey do not hold a CMS. This
is regarded to be the most challenging dimensiones¥ business development for
sales personnel, of instigating a chemicals chg#leand so developing new business,
or defending their own business in case of a comgpstchemical challenge.

In both routes — change out when taking over a @G¥& issuing a chemistry
challenge as an outsider — sales personnel haweetaome the risk aversion of an oil
company’s field manager, perhaps extending to amenior business unit manager.
These are unlikely to be chemists. Oil compana@dract out production chemistry
and usually retain one or two senior chemistsrothicing new chemicals is a risk
and can put at risk field managers’ prospects biesng production targets. The risk
can be militated against by Subchem’s sales peetomorking closely with the oil
company’s senior production chemists, such thatepsional bonds can overlay the
strong commercial imperatives. Further, chemitallenges are usually refereed by
one or two widely-regarded independent chemistog,lavhich provide independent
adjudications as to each product’s characteristics.

To summarise this subsection, incremental innowaticaws attention to the
very active role of customers — and by implicatsales personnel — in shaping
product development in production chemistry. In ehses, Subchem’s sales
personnel have to persuade customers of the wabélihew and improved products,
for instance by arranging lab tests and then ftells. Customers have different
needs for and understandings of production cheynatd sales personnel have to
take on an active role in guiding incremental irstoyn. By contrast, most cases of
incremental innovation will be piped into the teoclogy group by the same standard
operating procedures that are also prevalent inn@ulusiness. Thus, where in cases
of incremental innovation sales have an acute wtaleding of product development
requirements, technology personnel may perceiva bategories (routine business
and incremental innovations) through the same quscéools and artefacts (such as
lab time scheduled or test to be conducted).

3.3.3 Radical Innovation and Product Development

One of the cases identified from Subchem’s projdetabase (Case 6 in Table 2) is
an instance of radical innovation. The productismeans of releasing chemicals
slowly through embedding them in reservoirs rathigan continually injecting
chemicals through tubing, with accompanying adaptatto the chemicals so that
they can tolerate being released slowly in siflihe chemistry group has hosted this
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episode of product development and has been abtedbon off a proportion of

funds, space and the time of a senior chemist. prbgect has led to a family of

products which have performed very well in fieldals and have attracted
considerable interest among oil companies in whichost the trials. The product is
appealing in principle because it ‘piggy-backs’ atimer necessary interventions in
reservoirs, such as fracturing, and so reducesébld for additional interventions to
deliver chemicals.

From a selling perspective, the innovative produas proven problematic.
Production chemicals companies have property pahtsccess in most production
infrastructure because the tubing is built in téivée chemicals. And technical and
sales personnel are welcome on production instatsito supervise the application of
chemicals and to oversee or undertake field tridlee innovative product does not
use these built-in facilities, but rather relies‘pmggy-backing’ activities undertaken
by other companies. These other companies justdmappo be much larger trans-
national service companies that offer a wide ranfjgechnologies such as well
development. Consequently, Subchem can only delisgoroduct in collaboration
with the larger and more powerful service companith which it has signed a
marketing and sales agreement. Furthermore, Sobgheduces its products at its
UK site, usually by combining different chemicalasks. The chemical bases are
designed at the parent organization’s lab, but mgiband logistics are undertaken in
the UK. Product manufacture and logistics arenglthwith the conventional means
of application. The innovative product’s novelsyin its radically different means of
delivering and releasing chemicals within reses/oiSubchem has no capability in
manufacturing these media, and has experiencedcudiff in persuading other
companies to undertake production in anything otf@n test batches. While this case
is an instance of successful innovation as undedstny the technology group, it
caused significant disruption to standard salesqe®es to an extent where the new
product’s value for the firm is questioned by saled manufacturing personnel.

4. Analysis: Articulating Product Development thraugh Concepts, Artefacts and
Codes of Extended Cognition

Subchem faces a dilemma over how best develop @guidieits science base. Each
of our cases provides perspectives on Subchemimalaioutines and practices and
activities in product development. Its sales pensb are tasked with creating new
business, which can include anything from updatiagown offering as supplied to
particular oil companies, to issuing chemical avadles, to assembling tenders for
CMS contracts. The chemistry group practices chiEgnias a technology informed
by science in whichever context is required andtlimas connection with standard
operating procedures, with the rare exception skesaof radical innovation. The
dominant operating procedures fit most closely witle residual case of routine
business, but shape and are also tested regulamhciemental product development,
ands as such as impose ‘limits to inquiry’ and baeé ‘intelligent adaptation’
(Flaherty, 2000). Sales experience less routingbss as most of their activities are
guided by customers’ concerns with ‘value’ and esponding performance
measures, prompting sales personnel to seek owgugmbrt innovative activities.
Analytically, the case of Subchem raises the aaitguestion with respect to
the discussion in Section 2 (above): Which tootsjcepts and codes do Subchem’s
technology and sales personnel draw upon in aaticyg product development?
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Empirically, applications and assessments of thecept of extended cognition are
difficult to present. Extended cognition is afedra high-level philosophical critique
and development of mentalist cognition and als@$ebn counter-factual arguments.
Anthropological research projects into situatednitign, such as Hutchins (1995),
rely on researcher observations of actors usingequs, codes and artefacts. Our
approach in this section is to highlight where @pts, codes and artefacts have been
drawn upon in connection with product developmevialue is an important concept
across Subchem'’s science base, its selling anclgtomers. Codes are shared by
scientists and sales personnel and by customerssritsn into Subchem’s database
and into those customers that use performance caoie Artefacts include the
database, the testing equipment in the lab, sanfpbes oil and gas fields, and
scorecards.

4.1 Concepts of Extended Cognition — Value

Extended cognition prepares researchers to undérsiacial contexts as comprising

concepts, codes and artefacts. Subchem’s salesnpe are in continual interaction

with customers, especially where relationships reeoh CMS contracts, and with

potential customers. In some cases, sales pels@meelocated at customers’

premises. Sales personnel continually encounsduér as a dominant concept. Sales
personnel are expected to create value for their @mpany and also for customers.

Value is a notoriously difficult and subjective cept to make operational. In
industrial settings, where a few significant redaghips have the multiple dimensions
of contractual obligation, means of exchange, resgumeans of communication, and
potentially a source of a large and indivisible amioof business in the future, simple
measures as articulations are instable and incdenpln the second phase of this
research, we instigated informal and open-endedtingseof just over an hour to
include our key informant at Subchem and a coupglaepresentatives from a
customer. In both meetings, the customer reprasees covered technical chemistry
and commercial roles. The question of value wasprent in both meetings. In one
meeting, participants commented that they rarelg bpportunities to discuss the
matter, just assuming that it was articulated reabty well in contracts. In Section 2,
we argued that concepts were one tool by which pesducts could be articulated
within extended cognition.

Subchem’s sales personnel need to demonstrate t@laestomers, but the
following excerpt from a meeting (of February 20@hHows that Subchem and its
customer have differing views about value, and hbis changes, and also have
different ways of articulating value as a concepil (L is the customer’s contracts
manager, Oil 2 is the customer’s lead producticenuit and SC is the key informant
at Subchem):

Oil 1: Yes. But that’'s where it comes back to itfgmg your drivers, so there are
some drivers that you just think, ‘that’'s not quse important but these are
key to us’ so yes.

Oil 2: What's our biggest driver just now? [Foi.u€hemistry. What's the biggest
driver [for us]?

Oil 1: Well we're always driving oil, up-time, biits a combination of oil and [als0]
water legislation, calcium nathinate we mentionedd basically scale
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management basically is big here because we nedadp all the wells
flowing every day...

Oil 2: Keep the oil flowing.

SC: See, my biggest driver, rather than sellingenory biggest driver would be to
increase my margin and if | could do that and keslé the organisation would
be delighted with that.

Oil 2: Then | suppose what we're trying to then sayhow can we then explore
doing that? Because | don’'t know how you wouldvarrat that situation
because it sounds as though you would need tonee# to [us] in order to get
it to cost less. So how would you increase yourging

SC: To increase margin we have to look into thécieficy of products, maybe
new technology but also looking at some sort ofouation, innovation
perhaps. So that if there’s additional value b&irggated for [you], perhaps we
could share a little bit of that.

Oil 2: [We're] reasonably receptive to that, yes.

The excerpt shows each speaker explaining theepdnaf value through
situating it and themselves in typical businessiades. Production chemistry allows
the customer to continue its production of oil whisatisfying environmental
regulations. Subchem’s manager is keen to takedhgersation forward and bring
the company’s innovative capacity to the fore. Toaversation indicated a close
working relationship between the companies, buhese the discussion only begins
to probe the possibilities of working together tonsider ‘additional value being
created’, and whatever this means for product dgwveént activities. The concept of
value is useful in this conversation to demonsteat®ng the speakers that they both
share the concept and also express it differefitig technology group often misses
out on this formulation of the concept of valuetwithstanding the fact that
indirectly, it will guide its activities with regdrto this customer.

4.2 Artefacts of Extended Cognition: Performancer8cards and the Chemistry
Laboratory

The concept of value is such a crucial one for Sabts customers and salespeople
that scorecards and key performance indicators YKBfte designed by some of
Subchem’s customers to materialise and stabilsedhcept of value. They are used
in business meetings and quarterly reviews to exalthe key sales personnel as well
as the company as a whole. Again, members of tthentdogy group are absent from
these meetings, so only experience this represemtaf value second-hand as a
potential shaping force of their activities. Sgbessonnel, on the other hand, have to
justify both routine business and the differentetyf innovation in relation to points
on their performance scorecard. For sales persotime central question in any
development endeavour will be: Can this produchter@alue for my customers? And
if it can, how can this value be best communicated demonstrated? Products are
shaped through the value concept and its articulahrough KPIs; they are, for sales
people and customers, value materialised, utilisiegbuyer-seller relationships as a
conduit for extended cognition.
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While sales personnel are driven by the artefatt&Pls and scorecards,
technology personnel work with an array of artefact Subchem’s lab that shape
their cognitions. These include samples of oiletakrom producing oil fields,
synthesized samples of produced water, sampleshemical bases from which
Subchem’s products can be reproduced at experimeo#de, testing equipment,
some of which is developed on site and some of hvheguires external validation.
Sales personnel frequently visit the technologypgt® office complex adjacent to the
lab, but rarely visit the lab itself. In contrasime customers spend time in the labs,
especially in conducting monitoring exercises. ek, the lab seemed to be a quiet
place in which chemists set up and revisit expemisiéo monitor progress. The lab is
where the requests for tests, received througld#tebase or other communication
with sales personnel, are materialised and prodsatsequently formulated. In
comparison to the apparently volatile world of Hates group, the lab appears to be
dominated by a greater degree of stability andiptaioility.

4.3 The Projects Database — A Code of Extended iGagn

While the concept of customer value and the artefédat the laboratory equipment or
KPIs represent shape product development in arrattose manner, the projects
database exemplifies a narrower framing of exteradgphition in the form of a code,
shaping interaction between the groups directly apenly. The projects database
thus represents an interesting ‘trading zone’ @l Orlikowski and Yates, 2006)
between sales and technology. Sales personnelderdlre impetus for most entries
that are classified according to customer impogarmusiness risk and projected
commercial value. Thus, the envisaged product as dhtcome of the project
trajectory is first framed by value concepts thitotige perspective of the salespeople.
There is however a disconnect between the codvigdion of value, as expressed in
the database, and the concepts of value encouniteredstomer interactions or
through KPIs. The database, as a means of comntiamicand ‘trading zone’,
necessarily simplifies these concepts and artefagtsus, through the database the
technology group encounter a much diluted versibrthe end point of product
development than that originally framed in the oustr-sales interaction. It then
proceeds to carry out the project (one or sevatabriatory tests) that will lead to a
product outcome, thus shaping the envisaged predeatbodiment through their
laboratory equipment. They will however have to tise database to communicate
what has been done, why, and at what cost, battletcommercial side of Subchem,
in keeping with the codes the database imposeshisncommunication. In this
instance, the project database represents a highified zone of translation between
envisagement and embodiment of innovation (StarGmesemer, 1989).

4.4 Summary of the Analysis

Hakanson’s (2007) discussion of articulating inwadvconcepts, artefacts and codes
draws on combinations of ways of generating comeatiins and understandings,
the crucial point being that the dimensions intesatd come together generatively.
Our subheadings in this section refer to the ge¢imeraof new products through
situated cognition, but the incidents do not connegether seamlessly. Customers
struggle to form judgements with respect to valeeanse chemicals and laboratory
equipment are used in a number of heterogeneotisgset The occasional chemical
challenge provides another fleeting and situatedpasison of different companies’
offerings specific to that challenge’s setting.leSpeople struggle to articulate value
as the prime means of doing so is through the piogatabase, which allows projects
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to be ranked by taking into account highly codifre@éasures such as the customer,
the likely sales and the estimated chances of sacéer a resulting product.
Similarly, chemists match expectations of valuecaded in the projects database,
with experiments which set up and then select recendations among alternative
solutions.

5. Implications and Conclusions

This paper’s premise is a recasting of the estadtisempirical finding, of the early
involvement of sales and marketing in product dewelent being a key success
factor, within the framing of extended or situatamynition. Spatial proximity alone
presumes that product development is improved tirovegular and informal
communication. Extended cognition allows reseash®assess how communication
can take place where expertise and experiencetéstwined and manifest with
particular tools, including concepts, artefacts armtles. Product development
benefits from specialization in training, experienand practice, but is itself a
generative and interactive activity in which actersespecially sales and science
personnel in Subchem’s industrial setting — aréiteiinew products through different
tools. At Subchem, chemists understand the conmiepalue and perform product
development in close connection with their testamgl experimenting apparatus and
receive messages formatted or coded through aaksateinforced through telephone
and face-to-face conversations. Sales personreelirmrmany cases located at
customers’ premises and understand the concepéalaé through artefacts such as
scorecards in connection with performance reviears]y as claims written into
tendering documents.

The implication is that co-location of itself ismaisleading inference when
seeking improved performance in product developmeRbr instance, Subchem
contributes to many locations, including the basieence of the labs of its parent
company, its chemistry labs, its operations locgtibe on-shore locations including
those of customers where sales and accounts petsarork, and the off-shore
production installations where its products arengaised and where field trials are
conducted.

Similarly, an argument that all tools (conceptsefaccts and codes) should be
shared and interaction increased is invalid. Edeen cognition extends from
individuals’ training, experience and situated pis. Where tools are shared, their
meaning and significance is developed through odiores with other tools, which in
combination are unique to each actor. For instameest of Subchem’s sales
personnel began their careers as chemists undegtébsts and experiments in labs
and in field trials (so are close to chemistry) atgb work regularly with customers
who in most cases are not chemists. The combinafiexpertises will lead to unique
understandings and thus inherent disruptions veithriology personnel, who in turn
have their shared history with many salespeople nmwt also interact in highly
specific professional networks,

In conclusion, the framing of extended cognitiamses the question of how
different groups develop products through intecandi in related and significant
settings. Sales and accounts personnel develaeseqations of chemistry labs
often through reflecting upon their earlier caresperience working there. Similarly,
sales and accounts personnel have regular contsitts customers’ worlds;
sometimes being active participants at custometss.s Chemists represent the
worlds of their colleagues in sales and of custemaainly through samples and
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testing and experimenting apparatus, for instancgy/mnthesizing produced water and
mixing this with oil samples in order to test desifying products. Co-location may

be a means to address the problem of bringing meghui representations of

customers’ worlds into the lab, but representatiwilsalways be generated through
tools of articulation such as those discussed above
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Table 1: Six Cases within the Case

Chemistry characteristics

Selling characteristics

—

n

Case 1 Simple diluting of scaling |[Selling to non-CMS custome
[treatment on a new installatil8n’'l challenge your chemistry

Case 2 Bio-infection on an Getting customer to act, gresq
established installation chemistry

Case 3 Corrosion & carrying water|Technical collaboration with
within a pipeline customer

Case 4 Un-programmed problem |Close network, selling to nev
solving, demulsification at aentrant
mature oil field

Case 5 Testing & validating Technology personnel
established products for nejundertaking marketing at tragle
use vr;how

Case 6 Developing new chemicals{Radical innovation, disruptio

delivery medium

excellent field trial
performance, disrupting sale
& production

-

vJ
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Table 2: Three Versions of Subchem’s Activities

\VVersion 1, routine [Version 2, incremental [Version 3, radical

business innovation innovation
Technology [Tests & repeat [Diagnosing problems New products froi
Iprescriptions tests, product novel ‘green

recommendations, fielchemistry’ bases;
trials, independent

trials
Sales Sales personnel  |Change-outs, Green chemistry fo
lembedded at substitution warnings ffield trials; new
customers’ premiseg| challenge your delivery medium
acting within CMS |chemistry’ sold via another
company
Customers [Cost focus Demonstrate value tgSome companies

us, undertake changewilling participants
outs as promised in [in trials, given
tender irst-use discount

! Companies compete by developing products, inclutfimgature industrial settings. Schumpeter
(1943) is synonymous with ‘creative destructionhigh Flaherty (2000) develops as ‘intelligent
adaptation’. Creative destruction refers to afeoapany’s established products, and activity
networks involved in developing, producing andieglthese, extending to customers as end users, as
much as it does to its competitors’ products. Cetitipn by product development recasts
considerations of price and costs. Sure, compaoiegete on margins for established products, but
price wars, empirically, are rare. Rather, manafeoncerns with costs extend from the activity
networks of established products to include thogxteudevelopment. The costs of development
activities are within the ambit of managerial aauting, even if the expected revenues are highly
uncertain in magnitude and timing. And pricing nemeducts is made more complex by the imperative
to recover development costs, and perhaps suppeel@bment activities generally, as well as being a
highly visible dimension of the creative destruntglyle of competition and selling.

2 The main focus of environmental regulation is@®PAR agreement, which covers the North Sea
(the Convention for the Protection of the MarineviEmnment of the North-East Atlantic, or OSPAR
Convention, was opened at the Ministerial Meetifithe Oslo and Paris Commissions in 1992).
Subchem’s UK activities extend to the Norwegiartaeof the North Sea as oil companies are tending
to merge UK and Norwegian activities into North Beginess units. Norwegian environmental
regulations tend to lead those in the UK, and aiegmerged through the OSPAR process.



