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Abstract

The concept of organizational routine can fosterunderstanding of the behaviour of
organizations and of organizational change (Ne&whWinter 1982, March and Simon 1958,
Cyert and March 1963), but since empirical stuéieploying organizational routines as
analytical perspective are still relatively rarephto conduct such an analysis and what are its
benefits is not yet fully evident. We wish to sHigtht on how employing routines contributes
to understanding the behavior of organizationstardemonstrate the potential of such
analysis. The empirical analysis of the producteligment process at an engineering centre
shows that using organizational routines preseiargages over alternative analytical
approaches. The paper also contributes to sheddighmowto fruitfully employ an
organizational routines perspective in analysirggliBhaviour of organizations, providing the

foundation for further empirical work.

Page 1 of 37



peer-00579785, version 1 - 25 Mar 2011

Keywords: Organizational routines, organization debur, innovation processes, new
product development

JEL Classifications: 031, 032, M10, L23

Page 2 of 37



peer-00579785, version 1 - 25 Mar 2011

Applying Organizational Routinesin Analyzing the Behavior of Organizations

1. I ntroduction®

Understanding the behavior and change of organizativas one of the key motivations in
introducing the concept of organizational routig®snon 1947, March and Simon 1958,
Cyert and March 1963, Nelson and Winter 1982). Merently, organizational routines have
also been posited as a useful focus in analyzimgwork is carried out in organizations
(Hutchins 1991, Pentland 1995, Orlikowski 2000, |8aand Kunda 2001, Pentland 2003a
and 2003b) and in showing how organizations chanegjie operations (Feldman 2000,
Feldman and Pentland 2003, Winter and Szulanski,Zb6llo and Winter 2002). Other
theoretical frameworks and approaches to empianalysis of organizational behavior and

change do, of course, exist, so why choose orgtmied routines as analytical perspective?

To start with, routines are ubiquitous in orgaritmas (see the empirical literature reviewed in
Becker 2004), as well as an integral part of thaity operation. A large part of the work
carried out in organizations is accomplished irtirozed ways. Thus, its routines can be
considered ‘typical’ for an organization. In orderunderstand an organization and its
behavior, analysing its routines thus seems anogptte starting point since they capture
systematic and endogenous (rather than exogenarseenff) performance drivers.
Moreover, routines play an important role in orgational learning and memory, and

contribute to efficiency induced by such learniAggote and Epple 1990). Accordingly,

! Authors’ names are in alphabetical order becausghave contributed to the paper equally. For gaep of
formal assignment, Markus Becker wrote sectionran€esco Zirpoli wrote section 3. Section 1, 4n8 & were
written jointly. We are grateful to Thorbjgrn Knegts two anonymous referees, and participants c2@0&
Academy of Management Meetings and thél@ternational Routines Conference, Nice 2005 hfgipful
comments and discussion of preceding versionsi®ptiper, and to Pasquale Salvatore for reseasi$tasce.
All remaining errors and omissions are our own oespbility.
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using organizational routines means to be ablapbure knowledge- and learning-related

aspects and their effects.

The potential of organizational routines as anafytperspective has not yet been fully
unlocked. Empirical studies of organizations foclisa routines are still relatively rare (for
some examples, see Cohen and Bacdayan 1994, ReatidrRueter 1994, Knott and
McKelvey 1999, Edmondson et al. 2001, Feldman 20802003, Narduzzo et al. 2000,
Szulanski and Winter 2002, Winter and Szulanskil20Burthermore, the question of how to
operationalize organizational routines has turngid@ be more than trivial, making the task
more difficult (recently, a number of papers on tiyeic have been published; see Pentland
2003a and 2003b, Becker et al. 2005 and the asticléhe special section bfdustrial and
Corporate Chang005, 14.5). Finally, precisely what the benefits fsom such an analysis

is yet not fully evident, mainly due to a lack ehgirical studies.

While previous empirical studies employing an oigational routines approach have tackled
specific research questions about organizationgxpéore how using the analytical
perspective of organizational routines contributesnderstanding the behaviour of
organizations and show how to carry out such afysisathus closing a gap in the literature.
The paper is structured as follows. It first biyafitroduces the notion of organizational
routines. The case study is presented in sectiee tisection four explores the contribution of
organizational routines in explaining the behawborganizations, thus answering the

research question. Section five presents conclgsion

2. Organizational routines
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Three definitions of organizational routines carfduend in the literature: (i) behavior patterns
(recurrent interaction patterns), (i) rules (stamtloperating procedures, heuristics, etc.), and
(iii) dispositions.

(i) Currently, most scholars think of organizatibr@utines as repeated behavior
patterns for accomplishing tasks. For example, idenshe task of taking an order by phone,
which is often accomplished by using a particuquence of phrases in a phone
conversation between a call center agent and aroest(Pentland and Rueter 1994). It has
now become standard practice to use the term fresitifor collective (multi-person) and the
term ‘habits’ for individual (single-person) behavpatterns (Dosi et al. 2000). The term
‘recurrent interaction patterns’ provides a morecse term for referring to stability on the
level of behavior that involves multiple actors.

(ii) Viewing organizational routines as rules (stard operating procedures), on the
other hand, captures a different phenomenon. At leaplicitly, rules and standard operating
procedures (such as codified ‘best practices’ andgss handbooks like McDonald’'s
processes for providing fast food; Leidner 19938ggise to recurrent interaction patterns.
Note that rules do not necessarily, however, faiigcify the causal mechanism, that is,
precisely how rules contribute to generating resntrpatterns of behavior. As Feldman and
Pentland (2003) have recently argued, the roleuafdn agency in rule-following, and
probably also the governance mechanisms that promimentives and constraints for
following rules would at least need to be considere

(iif) Some recent articles argue that organizatiooatines should be understood as
dispositiongo engage in previously adopted or acquired behnatriggered by an appropriate
stimulus or context (Hodgson and Knudsen 2004a280db). Rather than patterns of
behavior, routines are ‘stored behavioral capaciiiecapabilities. These capacities involve
knowledge and memory. They involve organisatiotraicsures and individual habits which,

when triggered, lead to sequential behaviors’ (Hodgand Knudsen 2004a, 9). Routines are
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therefore repertoires of potential behavior that loa triggered (Hodgson 2004, 652), such as

the capacity to take and process an order fronstomer in a call center.

In our analysis, we use these different definitiaagollows. First, since our interest is in
understanding the behavior of organizations, argegm of the manifest behavior is
required. Repeated behavior patterns, as in diefinft), are important becaupeocessess
they are actually carried out directly generatdquarance implications (Penrose 1959). For
these reasons, ‘recurrent interaction patternsilshioe part of the analysis. Second,
describing only the ‘surface’ level of manifest beior does not, however, reveal the causes
for certain behaviors in organizations. For ungerding the behavior of organizations,
capturing the causes obviously is important as.Wédrtha Feldman and Brian Pentland
recently proposed a framework that draws togethetwo most commonly used definitions
(routines-as-behaviour [recurrent interaction pattkand routines-as-rules [standard
operating procedures]). They distinguish the ‘ositemaspect’ of a routine, referring to
abstract, cognitive regularities and expectatibiag €nable participants to guide, account for,
and refer to specific performances of a routine, itg ‘performative aspect’, which refers to
actual performances by specific people at spetifies and in specific places. The standard
operating procedures represent the ‘ostensive Biggexroutine, and the recurrent
interaction patterns that implements them is tlefgrmative aspect’. Importantly, between
the two lies human agency. Human agents interggeoye, or adapt rules, for instance, and
give a particular stamp to the recurrent behavattgpns to be observed. They also contribute
to transforming organizational routines slowly lmapting the performative to the ostensive
and vice versa. What concerns us here is thatlbeéts of analysis are required because, as
Feldman and Pentland argue, their interplay matidrs third definition, dispositions, is the
most recent one. We are not aware of any empisicalies in the management literature that

have begun to identify dispositions, and empirioathodology has not yet been discussed in
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management researtifror this reason, and because of the argumentsésstibed for
focusing on the other two levels, we start our dpson there, and later consider the level of

dispositions after having completed the description

3. The case study

3.1  Method

Current literature shows that existing researcrsam fully address how organizational
routines can be operationalized so that they cairibate to the understanding of
organizational behaviour through empirical studiaghis respect, we intend to offer both an
empirical and an analytical contribution. Theselgodie nature of the research question and
of the gaps we found in the literature led us toos® the case study methodology (Eisenhardt
1989, Pettigrew 1990, Yin 1994, Eisenhardt and Bwae2007). Since we are interested in
both rules and standard operating procedures,eanuirent interaction patterns, we need data-
gathering methods able to capture both. While stethdperating procedures and eventually
the gap between the firm’s realized and expecteimpeances could be traced using
documental and archival sources, in order to iflettie recurrent interaction patterns,
observation and in-depth interviews were the owlysible options available. No method

other than case studies can gather the qualitdéitee necessary to study both aspects of

organizational routines.

The empirical material presented in this paper eadlected at a European research centre
specializing in automobile design. It was estalgliishs a ‘green field’ research centre close to

a plant of a major European car maker in 1988 addyt has around 750 employees, mostly

% There is, however, a stream of empirical researctlispositions in psychology. For a pointers #t therature
see Knudsen (2008).
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engineers. Our field study involved employees rasgide for the development of vehicle

engineering (in particular all the mechanical systexcept for the style).

Three data collection methods were used: (1) Aadtseurces (about 2000 pages of company
official documents [norms and procedures] wereyaedl); (2) Extensive semi- structured
interviews (the authors carried out more than a@rfiof interviews, both to explore and to
get a deeper understanding of particular issuesgtinterviews involved the head of the
vehicle department, the head of project managefenehicle department, the vehicle
development function manager, the head of humaouress, the chief engineer of
‘packaging’ (the ‘packaging’ task will be explaingdthe following section), one ‘packaging’
team leader, three ‘packaging’ team members antdhd of ‘project SUV’; (3) one
researcher spent 10 months working at the reseattne; during this time, he regularly took
part in meetings, participated in some of the tagksvided support, and so on. In order to
increase the consistency of our data, we decidéactes our interviews and direct
observations on one project. For confidentialitg, @annot use the real acronym of the
project, so we have named it ‘project SUV'. Thejpcbwas the most important one the

research centre was carrying out during the obtierva

The method was designed to observe the same uratsatysis from different angles,
confirming the reliability of the data when theyreeonsistent and inducing a new round of
interviews when inconsistent. The comparison ofngjtetive and qualitative data, and the
fact that managers from different departments andtfons were interviewed using the same
unit of analysis, made triangulation possible axtdeznely effective. Due to the intrinsic
limitations of case study research (Miles and Huotzar 1994), the sample could be partially

biased by the fact that only one project has bésemwed, which could represent a limit to the
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generalizability of the findings despite the facdmagers interviewed confirmed that the

project chosen was highly representative of thgiraliprojects.

3.2  The task selected for observation: packaging

To analyze organizational routines, first, we maedect a task in order to analyze how it is
accomplished by the organization. Following frora tefinition of a routine, it should be a
task that is recurrent, repeatedly accomplishéthensame’ (or very similar) way. For
purposes of observation, it would also be helgdfthé frequency would be high rather than
low so that numerous observations can be colléateadeasonable time frame. Furthermore,
the task should be closely linked to the organizesi objectives in order to avoid sampling
outliers such as activities that take place ‘atkvbut are not primarily concerned with
accomplishing the organization’s objectives.

Next, we must select the level of granularity atclilto describe how tasks are
accomplished, and this choice can present a probifahe task chosen is too ‘large’ (macro,
high-level), then the description will be very ganend complex, making it difficult to
analyze and to draw conclusions as, for examplenvadne analyzes the entire process of
achieving the principal task of the organizatiomc{sas ‘produce and market high-quality
cars for the upper market segment’). If the tagbseln is too ‘micro’, such as how to push
keys on the keyboard while writing a marketing pldre object of the analysis becomes
meaningless, and the analysis itself might thusimvecmeaningless as well. In either case, the
risk is high that a detailed description of theqass will be of little use in understanding how
accomplishing the task will lead to a certain leveperformance.

Fortunately, the concept of organizational routipes/ides guidance to the
appropriate level of granularity as an intrinsictpH it. First, organizational routines refer to

the collective level (such as group or team), hetihdividual level, which is covered by the
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concept ‘habit’ (Dosi et al. 2000). The analysbgd thus select tasks that require task-
related interaction and exclude individual halditst tdo not contribute to accomplishing
organizational tasks (at least not immediatelyLoBe, the organizational routine concept
provides guidance to which tasks are very imporfanthe organization; the qualifier
‘organizational’ in ‘organizational routines’ indites which routines are important with
regard to this question. As is well-known, the arigation literature considers
interdependence as the key problem that organizatidresses (Thompson 1967), and
coordinating interdependencies is a fundament&ldésvery organization. If organizational
routines capture the behavior of an organizatioey should therefore also play a role in
interdependencies (for instance, by providing co@iibn of how interdependent tasks are
accomplished).

Different kinds of interdependencies between tasksbe distinguished. Thompson
distinguishes generic, sequential, and recipratatdependence. Reciprocal interdependence
is the strongest type, posing the most difficulbrciination challenges, so focusing on
routines an organization uses to accomplish a recahly interdependent task offers a very
good chance of describing something that is medwmling the organization. The criterion
provided by the concept of organizational routsméhus to selegirocesses that implement

reciprocally interdependent tasks.

Given these criteria, we chose a task called ‘pgickg?. In the course of a new product
development project, packaging refers to checkihgtier individual components actually fit

together when assembled in their final positiors. #&xample, imagine all the elements of an

% As far as sampling is concerned, we were lookimrgaih organizational task that was *...very speaiathie
sense of allowing one to gain certain insights tther organizations would not be able to provigiggelkow
2007, p. 20). For this reason we employed theaesampling. This sampling approach reflects the faat
‘cases are selected because they are particuladithbke for illuminating and extending relationshignd logic
among constructs’ (Eisenhardt and Graebner, p.a2d) that our research does not intend to perfoeoryh
testing (Eisenhardt and Graebner). As Eisenhardt Graebner state ‘single-case research typicalplogs
opportunities to explore a significant phenomenoder rare or extreme circumstances’ (p. 27). Weetelour
sampling choice reflects this opportunity.

10
Page 10 of 37



peer-00579785, version 1 - 25 Mar 2011

engine; packaging would check whether the propesgihe could actually fit in the available

space under the hood (see figure 1).

Figure 1. Example of virtual packaging

In the packaging check, particular attention isooh details as minimal distances between

components to assure they do not touch even atspigéd or on rugged surfaces, resulting in

noise and possibly damage of components. Pack#ugmgfore contributes in a major way to

a core objective of the organization and its prodigwvelopment activity: to assure a high

guality standard for the product. Packaging alsalifjes as a core task, its purpose being to

eradicate sources of product failure that can geaaregative customer reactions of very high

impact (such as recall of car models from the mrHéne budget devoted to packaging
makes up 5 to 10% of the overall budget of the gweent of a new car model at this
engineering centre, making it one of the most gaattivities in the development of the car
model. Twenty employees are dedicated to the pangagtivity on a permanent and full-
time basis, constituting a team of an importantedision. Furthermore, packaging is an on-
going activity during almost the whole developmprdject, and most importantly, the
packaging task is almost the paradigmatic examipéereciprocally interdependent task (our
main criterion above). Figure 1 provides a graphlksstration of the highly reciprocal,
technical interdependence: the objective of th&kpging task is to optimize the technical

performance of the overall system by ensuringititetactions between different

11
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combinations of components conform to technicat#éations. As explained in more detalil
below (see figure 2), such reciprocal interdependam the technical level is also reflected
on the organizational level: carrying out the fadickaging check requires coordinating 26
engineering teams who develop the components dndyaiems in parallel and whose

possibilities and constraints in doing so depentherdecisions taken in the other teams.

‘Virtual packaging checks’ (see below) are perfodno& a bi-weekly basis during the entire
life of the development project, from concept depehent to the industrialization phase.
Thus, the packaging activity recurs at least 4&simuring a project (and 20 times during our
10 months observation). When our observationsestathe project had run for two years and
had been overseen by the packaging team fromdheo$tthe project. Since the people
staffed to the team had previous experiences ikguaieg activities for other projects, their
performance is not idiosyncratic to the projectdampbservation. In fact, the packaging tasks
are governed by a set of company norms and proesdi@veloped by the OEM that apply to
all packaging activities performed in the firm. Tkey norm was established in 2003 by a
dedicated team that included company experts ftwalitools. The team members we
interviewed held the same positions in the comgaotiz during the period of observation and
before, as regards their involvement in the “paatgigprocess. This stability was one of the

keys to being able to observe the formation anel oblorganizational routines.

The firm’s management confirmed that this task aasdequate object of observation since
packaging is a typical activity for the engineeraentre and tightly linked to its objectives.
Packaging check results are important inputs feeis# stages in the new product
development process. In many instances, a grelknftigm packaging is a necessary
condition before moving into the next phase of d@wment. This fact illustrates the high

reciprocal interdependence of the packaging tast,radicates how essential a part of the
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development process it is. Most importantly, moexpthe objective of the packaging task is

to coordinate the reciprocal interdependenciebéndevelopment of complex products. To

benefit from the lever of concurrent engineering@mponent design, individual component

development teams need to align and fine-tune tleielopment work through many gates

(checks). The kinds of checks run in packaginginalude the following:

» Checks of project objectives

» Checks of absence of static and cinematic intemfere, compliance with minimum
distances

* Functional and esthetical checks

* Checks on safety and ease of maintenance

» Ergonomic checks and checks of manufacturing enggno

» Checks of manufacturability

Figure 2 shows how development teams are dividedpackaging for mechanics (engine,
suspensions, etc.) and packaging for the chassiddth mechanics and chassis packaging
activities, two kinds of checks have to be perfaimertual checks and physical checks. In
virtual checks, the individual components are desdrby CAD/CAM files stored in the
Product Data Management system (PDM). These fies interact virtually by software that
simulates their interaction (Digital Mock-Up, DMWirtual checks serve to check the
feasibility and coherence of the designs earhlhedesign process, either substituting for
physical checks or complementing them. Note thatittual prototype (Digitial Mock-Up,
DMU) constitutes, over most of the developmentgetjthe reference point and the object on
which development efforts focus. Physical checlsusually carried out late in the process
and involve physical prototypes. In what follows weéer to activities carried out via DMU
for the packaging of mechanics. As this sectiorukhbave made clear, packaging is a
paradigm example for a highly reciprocally interdegent task.
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Figure 2: The structure of packaging

3.3  Procedures regarding the packaging task

Packaging activities are described comprehensmetithoroughly by a whole set of
‘procedures’ (which in this firm refer to how togamize tasks) and ‘norms’ (setting
technological standards, such as threshold val@@spngst others, the following selection of
‘procedures’ and ‘norms’ are pertinent to packaging

= ‘Norm on the product development process’

= ‘Procedure of vehicle packaging’

= ‘Procedure on virtual checks via DMU’

= ‘Check-lists of virtual check via DMU: chassis, rhaaics, manufacturability,

ergonomics’
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= ‘Procedure on use of knowledge management systemisaof CAD in the product
development process’

= ‘Norm on the lay-out of drive-train and engine’

The list could be continued but illustrates thatkaaging is a highly ‘regulated’ activity in the
sense that some very comprehensive and very priesisactions, some having close to 100

pages, exist for how to carry out packaging.

Briefly, to start the packaging process, the ‘raatenial’ for the packaging calculations (we
focus on virtual packaging checks), the CAD filésibthe car's components, are developed
by development engineers grouped into 26 teamssahadrive-train, steering, and so on (see
figure 2). The CAD files they produce are kept idagabase that is called product data
management system (PDM). Designing components tditaas many months, considering
adaptations required to accommodate changes in odngponents, so it is an on-going
activity. Packaging is carried out by the packadgaam, which consists of 20 employees who
do nothing other than packaging. Once a packagitigity is triggered, they transfer the files
that correspond to the components they are chet&ingother computer system (and file
format) and use a DMU (Digital Mock-Up) virtual sitation software to run calculations that
simulate interaction between the components touetalthe effects in the various dimensions
(ergonomy, etc.). All the performances listed ab@wanufacturability, space limits, etc.)
produce a list of anomalies that specifies allanses in which the requirements were not
met? One member of the packaging team then filterslisti$or anomalies that do not create
practical problems or whose cause has already éleaimated, and all the heads of the
different engineering units (engine, interiors, ethen meet to discuss the remaining

anomalies. The anomalies list allows the packatgag and the engineers who are the

* For every check to be carried out, there are lkidtsechnical norms (threshold values such as minim
distances) as well as technical procedures fortoawn the checks.
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‘owners’ of the problem (i.e., the component thdtibits anomalies) to coordinate their
efforts. The anomalies are also registered indbebbok, the official document used by the
development platform to keep track of the projeevslution, record and monitor the
resolution of the anomalies as well as the techsigiaitions adopted, and enable team
members to discuss potential modifications of ttegget’s objectives with the client.

The packaging activity follows a cycle with a regguthythm, described in the written
procedures that prescribe fortnightly cycles ofaktsefor most components (some follow
weekly cycles, but the object we follow in this pagvas subjected to bi-weekly cycles)

(Figure 3).

[ Bi-weekly virtual verification cycles |

Day 1 of month Day 15 of month

~15 days (10 working days)

~15 days (10 working days)

P

——
Virtual verfication analysis and
days compilation of list of anomalies
Discussion of list of anomalies within
- the packaging team;
d Registration of anomalies in log book

NEXT LOOP

and notification of team leaders

corﬁned
Evaluation of anomaly by those
d respons|b|e for the system

ay
ay

Dlscussmn of anomalies in

fortnightly meetings and division of I\ D'SC”SS'OZ of ZeedbaCk; d 3
actions to be taken generaltfefpp Ia!el parts an
day official release

Figure 3: Flow chart of virtual check cycles

3.4 Recurrent interaction patterns in packaging

In this section, we first describe how the tas&upposed to be carried out according to the

procedures and norms and, subsequently, how d@riged out in practice. The description

below follows the nine-step structure of packagsglescribed in the procedures.

Step #1: Releasing the CAD files for use by th&agiag team
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The procedures and norms prescribe that each engiegponsible for a component should
release his or her CAD files periodically (for maesmponents the rhythm is a fortnight).
There are 26 teams of engineers, whose team leaerssponsible for making sure their
team-members release the CAD files on time. Typictie delivery deadline is set a day or
two before the virtual check is run (some transfation of the data has to take place, as the
CAD system and the system used for the virtual khace different and files have to be

transferred into another format).

In reality, updated CAD files are often not dele@ron time. This triggers quite an intense
activity on part of the packaging team, who remendineers to release their files. Two
formal measures can be taken in case updated éPdie not released to the packaging
team on time, depending on the cause of the delasase of hardware or software problems,
often the cause of delays, the problem is addrdsgét people (neither the engineers nor the
packaging people are much involved) but if a dedagdease is related to delays in the
engineers’ activities, no particular action is tako authorization for not releasing the
updated files is required; not even a notice ofitle release or lack of release needs to be
made. Since there are no such requirements, tregegh@€AD files are often released late or
not at all without any notice, preceded by an isgereminder activity on part of the

packaging team.

Step #2: Creating a reference base of files forghekaging software

The second step consists of creating a homogerderence (in terms of the state of the
design) for purposes of the packaging check. Teajdi) a point of time of reference has to
be defined to which the designs of all componernlisbe compared. The CAD files of all
components are then (ii) transformed into filethie format of the packaging software, which

results, in simple terms, in a ‘snap shot’ of thHeole vehicle at that moment. Packaging check
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calculations will be run on this ‘object’. Accordjrio the procedures and norms, the person in
charge of packaging should, after the point fixedederence, download the CAD files from
the product data management (PDM) system (whei@/dll files are kept centrally), identify
the CAD files that correspond to the componenthefvehicle (there might be more than one
file per component, and several components tozealn assembly), and then upload them
into the DMU software. The procedures also condaliack-up procedure so that in case of
late release, an override folder is created. Bpulefthe system then automatically
downloads all CAD files, picking the last availabiersion previous to the point of reference.
In reality, due to the late delivery of updated CAlBs (i.e., so that only ‘old’ files, already
used for the last cycle of the packaging checkaaeglable in the product data management
system), the process in step two already divenges that specified for the procedure.
Another divergence also arises in step two: igrptite procedure on the override folder, no
one on the team creates the override folder. If) flaour interviews, all members of the
packaging team told us they had never used it, samae saying they had not even heard of
such a thing. Rather, the packaging check is simpiywith the last available files (as
identified automatically by the system). At the satime, the packaging team attempts, by
way of informal communication with the engineeriegms, to assess how serious the
omissions and their consequences are (and whétheverall packaging check might be
feasible without the new files).

This step of the packaging process has a secordtaspit as well. There are two ways in
which members of the packaging team can go abartirgj the packaging calculus. The
direct way is by transforming the CAD files intogdaging software format and saving them
in the product data management system (PDM). Tédtres the same data in two formats in
the PDM system. The packaging software then calltha files in the PDM system. The
indirect way is by transforming the CAD files inbackaging software format, then saving

them in the packaging system (VisMockUp), not tb#/Psystem. Both ways are described in
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the procedures. The direct way, however, provideglaer degree of control of the process
because the packaging calculus, run on the cesgraér, leaves a record on the system that
can be useful. In practice, however, due to unstibperformance, the packaging team

prefers using the indirect way.

Step #3: Release of override folder
The procedures prescribe the release of the oeeiwider and notification of its creation to
the head of packaging. In practice, as the ovefdliter is not created in the preceding step, it

can obviously neither be released nor announced.

Step #4: Selection of the individual files to bedus the packaging calculus
In the fourth step the type of version of the prido be checked is selected (for example, the

type of engine). Its correct execution is clos@ikéd to the execution of the second step.

Step #5: Uploading the files into the packagingvsafe

At this point, there are two possibilities. Eitlwly the files required for a particular
packaging calculus can be uploaded in the packawyisigm, or all files for the whole vehicle
can be uploaded. In the procedures, the latteoojgiindicated as best practice for virtual
packaging checks, and it is also what happensactige. Obviously, as opposed to the partial

upload, the demands on IT resources are heavier.

Step #6: Running the packaging calculus and geiweraif its output

The calculus itself is run by the software. Having through the preparation described in the
previous steps, the action demanded from membeaheqgiackaging team at this point is just
to start the calculation. Packaging team membearshaose between three modalities of
running this session: interferences and anomafies® (group of) component(s) against one,
one against all, all against all. The norm on vatpackaging suggests utilizing almost
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exclusively the modality ‘all against all’. This jgecisely what we observed in practice, too:

no gap was observed.

Step #7: Analysis of anomalies identified

The output of the analysis is a list of anomalidsclv, as described above, can be very long.
In analyzing it, packaging team members therefgeefilters. The norm on virtual packaging
suggests filtering the results according to typ&tus and result. In practice, we observed that
packaging team members filtered by sorting thermaltresult’, thus sorting by decreasing
criticality. Going through this list from the toghey then compare each potential anomaly (the
list identifies ‘theoretical’ anomalies, indicatimghere limit values have been violated) with a
checklist to determine whether the anomaly is Yikelbe only of minor impact (for instance,
a minimum distance could not be kept, but the tarxdgpare supposed to touch each other).
For each line of the table, the result of this éhisaecorded. It is here that a very small
difference between the procedures and practicdhearoted. Employees do not usually note
‘P’ (positive) or ‘n’ (negative) outcomes of thismfrontation with the checklist, but only

mark the cases that are problematic.

Step #8: Following up on the relevant anomalies

For those anomalies that are considered relevaotdiag to the check in the previous step,
the packaging team staff needs to individuate dmponents responsible for the anomaly
(remember there are always several componentsviedah producing an anomaly, but the
cause could be one of them, such as a part thatrhaseven surface and rubs against another
one, causing damage). Once the component thatd#us@anomaly has been identified, the
responsible engineer is also identified. Those ali@® that cannot be attributed to one
component or team member are assigned to the tsdei of packaging who then

determines who is responsible for the anomaly.Hemnmbore, the packaging team member
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compiles an anomaly record, in which the anomadlescribed. A record of the anomaly is
also put in the project log-book, and a link to #momaly record is created in the log-book.
The responsible team member is then notified bgraail with the complete log-book
attached, which he or she can filter to see thaslthat concern him or her. At this point, a
slight divergence from the procedures can be ndtked.procedures prescribe a notification of
the responsible party in the official record of thehicle platform. Rather, only the email is

sent, leaving less on record. The effect is thgawoizational memory is weakened.

Step #9: Reporting on packaging
This step consists in compiling indicators on thekaging activity, anomalies found, and so

on. This phase is usually not carried out compjetel

4. Analysis

The research question tackled in this paper is Mdbas employing routines as analytical
perspective contribute to understanding the belnafiorganizations?’ In the analysis
presented in the previous section, employing omgdimnal routines as an analytical

perspective has allowed us to do a number of things

Capture how tasks are actually accomplished in pcac(performative level)

Describing recurrent interaction patterns has wimé to be useful for capturing and
describing the behavior of organizationsaatually carried out. Moreover, two further
insights relating to this point have emerged frbmm ¢ase study. Threcurrentinteraction
patterns not only describe how tasks are actualigied out, but they also capture how tasks
areusuallyaccomplished. They capture what characterizefirthgfor instance, how

assembly on a production line takes place at Foddah Toyota characterizes the ‘Ford way’
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or ‘Toyota way’ of producing cars). Recurrent itetion patterns thus contribute a sharp and
focused descriptive device. In step #1, for instami@scribing the recurrent interaction
patterns to be observed, one realizes that theageam-time delivery rate is almost always
below 100%. It is typical for the organization weadysed to deliver late, and a whole spate of
other tasks and routines were triggered by that (mrson even had the official task to
remind the others).

Second, this device can make visible what befengained invisible to managers. In
the packaging process, for instance, managemeniangedy unaware that no systematic
record was available of which tests that shouldeHaaen triggered by the list of anomalies
had actually been carried out (step #7). This isxample of the knowledge-related issues
that, as we discussed in the beginning, organizatimutines can capture. In our example,
analysing the packaging process in terms of orgdioizal routines reveals that no systematic
organizational memory is provided for regarding ethof the tests that should have been
triggered by the list of anomalies has actuallyrbegried out (and in particular, in case the
result was negative, i.e., where there was no proplin consequence, management only
perceives the effects (such as interferences);drutot identify their causes. For instance, in
our case, engineers ran certain tests but dideaotl any trace of a negative test result (the
problem was not linked to this test). Leaving raxé, however, made the diagnosis later
much more difficult. Identifying how tasks are asgaished in practice (i.e., by which
recurrent interaction patterns) therefore contabudt least two important things for
managers: the description provides a record, aanizgtional memory and such a
description, by uncovering aspects that before \m&téen from managers’ view, can then be
the basis of management efforts. There are two wayshich this is important. Knowing
whatusuallyis the case allows managers to focus their effortsystematic rather than one-
off events, errors, problems, biases, and perfoomalnivers. Recall that much research

supports the idea that many processes in orgamizasire routinized (Cyert and March) so
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‘acting on’ and influencing those processes, rathan one-off events, should be an important
focus for managers. (One could even argue thabwdtn sometimes strategic decisions and
adaptations to external shocks need to be takeh,adaptations subsequently will involve
precisely the adaptation of recurrent interactiatigrns, specifying how tasks will be
accomplished under the new circumstances.) Moredveranagers are not aware of how
tasks are usually accomplished in practice, it balldifficult to design and implement
systematic interventions that will be effectivesternd, their acts will be based on the
description contained in the rules (i.e., as tis&gahould be accomplished), perhaps with a
huge gap to the actual recurrent interaction padtérat could render managerial action

incongruent and ineffective.

Identify the ‘governance gap’ by contrasting howkimare actually carried out in practice
with how they should be carried out according te sfiandard operating procedures

Once a description of how tasks are actually acdishmgd in practice is available, it can be
compared with how these tasks should be carriedaedrding to the standard operating
procedures. The gap that often appears betweea tivedevels can thus be described (see
figure 4). (Note that if managers do not have adpson of how tasks are actually

accomplished, the gap by definition, but most lkedt in practice, will be zero.)

Procedures

and norms interaction
(ostensive level) Governance patterns
gap (performative
level)

Recurrent

Figure 4: Gap between standard operating proce@me@securrent interaction patterns
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Being able to describe the gap between the stargencting procedures and the recurrent
interaction patterns prepares the ground for desiggovernance mechanisms that can
address it. A description of organizational beharidearly boosts the possibilities for
designing interventions of organizational change amganizational development that
improve the structures and mechanisms that govganaational behaviour. In the
packaging task, we identified significant gapsase of the release of CAD files late (step
#1), how the packaging team used its time (incregygi running to convince engineers to

release their files) (step #1), and the (lackirgp af the override folder (step #2).

At this point, one could argue thay description of the actual behaviour allows a
comparison between it and the rules and procedardstermine whether they were
implemented faithfully. Note, however, that a dgstarn that uses the organizational routines
framework enables to examine much more than justhedr rules were followed or enforced;
other frameworks (such as business process reangigecould do this, too. Applying the
concept of organizational routine in the analys@vmles much more than a ‘rule-enforcing’
lens. It provides a vantage point that allows thalysis of the behavior of organizations more
profoundly because the framework systematicallgsakto account a range of causes of
behaviour (and performance drivers) that is wittentjust the design and implementation of
rules. (For instance, dispositions for helping eajues catch up delays in the delivery of their
files to the packaging team might explain why sdefays are continuously occurring.) We

will develop this aspect in more depth in sectibn s

Identify the performance effects of the recurretdriaction patterns, and of the ‘governance
gap’
Providing a description of recurrent interactiott@ans and identifying the governance gap

provides the possibility of understanding the disvef particular positive or negative
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performance effects and linking these effects liadkeir causes. In packaging, for instance,
the benefits realized from concurrent engineeriegta a considerable extent determined by
the release of the CAD files and whether they happetime for all 26 engineering teams.

The gap in step #1 has the most significant coresszps for performance of the

packaging task: due to a lack of monitoring instemis and of the requirement to
communicate lacking or delayed release, behavi@sudt that remain hidden or ‘invisible’ to
management (which relies on summary indicatoresults to follow the process). Moreover,
the process is structured in such a way that ibimes the responsibility of the packaging
team leader not only to chase the CAD files, bsib & identify the cause of the delayed
release. This structure confers a hidderfactopower onto the engineers who design
components, as their (non-)compliance with theasdedeadline has immense organizational
consequences. If one or more of the 26 engineéegngs do not release their CAD files on
time (maybe even after postponing the deadlin@efirtual packaging by some hours or
days), the effects are the following:

» The packaging check as a whole has a much loweifis@nce, as it is based only in
part on the latest version of all the componemighé extreme, it is close to useless or
already outdated, as the design teams that haveleased their latest set of files will
most likely have changed the designs over thetpastveeks.

* The teams who did not release their files (on timé)work for another two weeks
without feedback on whether their designs interfeitt any of the other components
or show any other anomalies. If that should beréiselt of a later packaging check,
time will be lost, and it will be much more costtyreverse the design changes made
in the meantime. Furthermore, there is a risk @mamalies have ‘increased’ in the
meantime and might now require changes on partharalesign teams also.

» There are important effects on employees as waikibns between the engineering
teams and the packaging team, distraction of ressuand time of the packaging
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team, danger of de-legitimation of the packagingosts results, and the risk of
demotivation of the packaging team.
The gap between the procedures and the recuritenaation patterns in this step has serious
consequences because of the importance of runaitkpging checks (their lack might cause
serious quality problems, for instance) and becafisiee multiplicator effect of errors and
deficiencies over the following iterations of thecgaging check. In our case, there is not
even a mechanism to know how many CAD files wetter@leased on time, which aggravates

the problem. This factor alone could seriously damghe benefits of concurrent engineering.

Step #2 also creates significant performance effédt creating an override folder
substantially reduces the capability to control ghecess in real time, of monitoring it over
the whole life of the project, and to reconstriidaier from organizational memory to learn
from earlier experience. Without the override faldeis difficult to know on what basis the
packaging was carried out (which files were updated which ones were not). All of these
details remain invisible to management becauseltekyprofound and detailed knowledge of
how tasks are carried out in practice (includinfgimal variations on the official procedures,
which are tolerated and have stabilized). Becaas&gging team members spend time
communicating informally with engineering team memsbto convince them to release the
latest version rather than use the override folitier workload shifts to informal
communication, which is less powerful in terms gjanizational memory, remedying
problems, and lead time. It also involves higheptgce requirements, an increased exposure
to potential sources of error, and possibly andase in the number of anomalies that are
identified by the packaging check (some might alyelaave been taken care of in the

meantime).
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In step #6, as a consequence of checking interdeseim ‘all-against-all’ mode, in
combination with the choice of uploading the conlides describing the vehicle (step 5),
the calculus becomes very time- and resource-coinguiih also produces a very long list of
interferences and anomalies. The effect on theyaisabf the anomalies is negative, since the
packaging team must spend more time going throlighigt, increasing the rate of error in
assessing it.

The description of the recurrent interaction patteand their gap to standard operating
procedures thus helps to identify performance &fe@ur analysis of step #2 identifies some
causes for employees choosing to create direatr#itan indirect VisMockUp sessions for
running the packaging calculations. The transfallb€AD files into the packaging software
takes a long time because the network is somevdatfer such purposes. If there are
problems, the workstations have to be rebooted)gadven more time. Furthermore, a
software bug on the server does not allow recallimgcks that were run in the direct mode.
Similarly, in step #5, uploading all files into thackaging system, rather than only the files
needed for the check to be run, enables runningkshfer things were not planned at the
outset without leaving the active session andistaet new one (which requires starting again

from step one).
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exhibited and therefore cannot also describedtssesat the same timéTherefore, we find

that in future research on organizational routizned behavior, we need to attempt to create a
close match between empirical constructs on thehane and a theoretical framework on the
other hand that has something to say on the cadigspoused behavior. While that is not at
all surprising, that is not always what one cawl fimthe literature so far.

The empirical analysis has shown that organizatiooutines focus on phenomena of
crucial interest to students of organizations siloceising on reciprocally interdependent
tasks examines tasks that pose crucial organizdtdrallenges. As remarked recently in
organization literature, it is not always easy itknits of analysis that capture the
phenomenon under inquiry in a way that it is fulifior an analysis by organization scholars
(Heath and Sitkin 2001, Hackman 2003). The indicegifrom our empirical analysis are
therefore promising.

Finally, our empirical analysis makes an importzotribution to the conceptual
discussion of how to define an organizational meitiprecisely the multi-level perspective
that the organizational routines concept pointisa® turned out to be of great help for the
empirical analysis and drawing conclusions fronTite most recent addition, the level of
dispositions, points to a fruitful avenue to explar the future. Because dispositions clearly
refer to the causes of espoused behavior (Hodg308, Xnudsen 2008) and do so more
immediately than rules or standard operating proces] they seem to hold yet more potential

for the concept of organizational routines as pegtpe in analyzing organizations.

° We refer to the same point of time here. We dowwit to imply that behavior in a previous timepstan not
influence, or cause or trigger, behavior in a sgbeat time step.
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