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Abstract

Previous research has demondtrated the significance of ateam’s climate for innovation on work
team innovativeness in different organizationa settings (Anderson & West, 1998). This paper
reports a study of the relationship between team climate and project team performance and
innovation in Research and Development organizations. It is argued that research teams have
greater scope for novel and innovative ideas than product development teams, and hence the
rel ationship between team climate and innovation would be stronger in Research teams than
Development teams. Members of 18 research teams and 13 development teams completed the
Team Climate Inventory (Anderson & West, 1994), which measures four aspects of team climate
for innovation: objectives, task orientation, participative safety and support for innovation.
Team performance was measured on the number of innovations produced and ratings of team
and individua innovation. No differences in mean scores were found between research and
development teams on team climate or measures of innovation. However, the relationships
between the four team climate factors and team and individua innovation were generaly
stronger for research teams than development teams. The significance of the findings for

fogtering innovation in teams engaged in knowledge work is discussed.



The innovation imperative: The relationships between team dimate, innovation, and

performance in research and devel opment teams.

Teams can be hotbeds of innovation. By drawing on the combined knowledge and
expertise of individuas with different skills, perspectives, and backgrounds, they provideided
conditions for generating new and useful products and processes (Lipman-Blumen & Leavitt,

1999).

Not surprisngly, however, the redity of producing innovaions in teams is not
dgraightforward, because teamwork involves socid and psychological processes that can
influence the generdtion, evauation, acceptance and implementation of new idess within the
team. For example, team members are unlikey to generate and communicate novel and unusud
idess if they expect these to be summarily dismissed or criticized (Mumford & Gustafson, 1988;
West & Anderson, 1996). Rather, what is required is a team and organizational environment that
dlows cregtive ideas to be openly communicated, fairly evauated, and properly implemented
(Amabile & Gryskiewicz, 1987). Climates conducive to innovation have been investigated at the
organizationd level (eg. Abbey & Dickson, 1983, Amabile & Gryskiewicz, 1987; Ekval,
Arvonen &Wadenstrom Lindblad, 1983). However, in teambased organizations, the climate
for innovation at ateam levd takes on increasing importance (Anderson and West, 1998).

West (1990) proposed that team innovation can be encouraged in a team climate where
cregtive ideas are vaued and supported, can be presented without fear of reprisa, and where
team members are focused on achieving both organizational and task objectives. He developed a
four-factor modd of team dimae for innovaton, comprisng.  “Paticipaive
SAfety” (interpersondly  non-threatening atmosphere and participation in teams), “Support for

Innovation” (articulated and enacted support of attempts to introduce new and improved ways of



doing things), “Objectives’ (formerly “Vison’; darity, visonary naure, attaingbility, and
sharedness of team gods) and “Task Orientation” (shared concern with excelence of task
performance).

Team dimate for innovation has been examined in a range of <etings, usng a
questionnaire developed to measure these constructs (Team Climate Inventory (TCI), Anderson
& Weg, 1994). Agrdl and Gudtafson (1994), studying a sample of work teams drawn from
different organizations, found that Participative Safety and Objectives corrdated Sgnificantly
with externd raings of innovatlve team production, but not with the quantity or qudity of
products. Burningham and West (1995) studied oil company teams and found that Participative
Safety, Support for Innovation, and Task Orientation al correlated above .3 with externd ratings
of innovaion. West and Anderson (1996) used a wide range of innovation measures in ther
investigation of hospitdl top management teams, including individuas and teams ratings of
ther innovation, lists of innovations, and experts ratings of the magnitude, radicaness and
novelty of innovations listed by the teams. They found that al TCl scdes corrdated above .5
with overdl innovation and sdf-reported innovation, and Participative Safety and Support for
Innovation correlated above .3 with the number of innovations indicated by these teams. Task
Orientation was ggnificantly correlated with experts ratings of innovetion radicadness, and
Support for Innovation with their ratings of innovation novelty. From these dudies, it is clear
tha a team's cdimate for innovation is associaed with innovation, paticulaly where it is
characterized by high Paticipative Safety, cregting a safe forum for dl team members to

communicate new ideas and participate fully in the team’ swork.



Innovations and innovations

Most teams would be expected to change and improve their practices over time, which
will involve some form of innovaion. For example, innovations over a Sx month period for
West and Anderson’s (1996) hospitd teams included gppointment of new gtaff, purchase of new
equipment, edtablishing audits, and edtablishing support for clients with specid language or
emotiona needs (see West & Anderson, 1992, for a more extensve list of innovations for these
teams). As these were consdered new and useful to the team/hospitd, they were classfied as
innovations, but generdly were only new to the team or organization. Mogt of these innovations
were not highly nove or cregtive, or new to an industry or the world.

In contrast, tams working in a research and development (R&D) context typicaly have
an imperdive to produce mgor, novel and cregtive innovations. Teams in R&D are required to
produce new knowledge, and/or apply knowledge in new ways. For example, they may be
required to create a materid that can withstand high pressures, or develop pant that is more
weather-resstant than competitors  products. Innovation in this context often involves
producing something that is not only useful, but is new to an industry, consumers, or even new to
the world. There is an onus on teams to produce credtive idess, and trandate these into tangible
improvements in products, processes, or scientific knowledge. Moreover, to be an R&D
innovation, an implemented idea must be more than new or useful, in comparison to the
examples of adminidrative innovations in hospitd management teams mentioned above.  Rather,
for R&D work to be deemed innovative, it must satisfy the particular and specific innovation
requirements specified by cusomers, in terms of solving a particular problem, meeting specific
performance criteria, or having required properties (eg. chemica or physica properties).

Due to the expectation of dgnificant and important innovations, and the centrdity of

innovation to their existence, teams in R&D condtitute a unique domain for studying factors that



produce innovation. Although a team’'s climate for innovation has been associated with the
production and implementation of new and useful idess in other seitings its importance in

producing innovations in an R& D setting has not been examined.

Team Climate for Innovation in Research and Devel opment

As R&D work is focused on producing innovaions, a team’'s climate for innovation is
expected to be vitdly important in this setting. The creative aspects required in the development
of new knowledge involve high leves of risk, and cregtive ideas need to be tested and evauated
before they can be treated as innovations. Therefore, al four of the team climate dimensons
identified by West (1990) are likely to be important. Participative Safety may be crucid, as a
non-threstening and participatory atmosphere is likey to facilitate the generation and evauation
of credtive ideas, and provide a safe forum for radical ideas that nay catdyze mgor innovations.
Support for Innovation is aso important, as new idess that arise in the team are likely to require
sgnificant supports and resources for further investigation and testing.  Acceptance of objectives
is important in ensuring that the innoveation gods pursued ae conggent with customer
requirements, and a high Task Orientation will guide the search for the most degant, effective, or
pars monious solution to the team’ sinnovation task.

Even though R&D activity is focused on producing specific innovations, the scope for
innovation for different types of R&D projects is likdy to vary. A didinction can be made
between basic/epplied research (Research), which requires high levds of new knowledge
cregtion, and technica service or development work (Deveopment), involving the gpplication of
exising knowledge to a new setting or to solve particular problems (Lefer & Triscari, 1987).
Research projects typicdly involve a large dement of the ‘unknown’, with high levels of risk,

but provide extensve opportunities to make magor contributions to broad-based scientific and



technologica knowledge, as well as the gpplication and implementation of this knowledge. In
Development projects, objectives are usudly tightly defined, with substantia opportunities to be
innovative within the parameters of the project, but fewer opportunities to produce innovations
of mgor stientific and technological sgnificance. Hence, as the scope for innovations in these
project types is wider for Research projects, it is expected that that a team climate supportive of
innovation may have a greater effect on the innovativeness of Research teams than Development
teams

A team’'s climate for innovation may dso be supportive of a team’'s performance more
generdly. In addition to innovativeness, R&D team performance involves adhering to budgets
and milestones, deding with unavoidable difficulties, and improving the skills of team members
Teams characterized by clear objectives, a high concern for task performance, and a participative
atmosphere, are likely to perform better overal than teams that are week on these factors. Hence
the asxociation between team climate for innovation and R&D team peformance is dso
examined.

In brief, in this sudy we investigate the reationship between West's (1990) four-factor
theory of team climate for innoveation and the performance and innovativeness of R&D teams.
We examine whether the reaionships between the four team cdimate factors and the level of
innovation in the teams is moderated by the scope for innovation in the team's task (ie. Research
or Devdopment). The specific ams are to examine the rdationship between team climate for
innovation and the innovation/performance of Research and Development teams, and to test

whether these relationships are stronger for Research teams than Devel opment teams.



METHOD
Data were obtained from R& D workers from four Augtraian organizations with

subgtantiad R&D operations, as part of alongitudind study of project teeamsin R&D

organizations. From atotal sample of 54 R& D project teams, teams were chosen for

andysesif the project on which they worked: (1) could be classfied as primarily Research

or Development; and (2) team members (including the leader) displayed agreement in their

ratings of team climate for innovation as indicated by arwg rating (James, Demaree &

Wolf, 1984, 1993) of more than .7 on at least three of the four Team Climate Inventory

scades. Thisresulted in asample of 31 teams (18 Basic/Applied; 13

Technical/Development) with 174 team members, including leaders (90 worked on

Basic/Applied projects and 84 on Technica/Development projects).

Participants were mailed the following questionnaires as part of alarger

guestionnaire pack:

1. Team Climate Inventory (TCI; Anderson & West, 1994). The development and validation of
this questionnaire is described in Anderson and West (1998). The rdiabilities of the TCI
scdes for the R&D teams in this sample were dl above .8 (Dunning, Pirola-Merlo, Hird,
Mann & Atkins, 1998);

2. Team performance was rated on afour-item scae, covering the selection of appropriate
drategies and the achievement of task gods. A sampleitem is*The team has succeeded in
mesting project objectivesmilestones’. Cronbach’s alphafor this scale for R& D workers was
.78. Although performance ratings from customers were obtained, these were not used in
analyses due to low response rates, and so the team leader’ sratings of performance were used

3. Four measures of innovation were obtained:

Team innovation. Team leaders ratings of how innovative work on the project overal




had been in the month before completing the questionnaire, using an 11-point scae
labeled 0 “Not a dl innovative’ to 10 “Highly innovative’;

Individud innovation. Team members raings of their own levd of innovation in the

month before completing the questionnaire; using the same 11-point scae;

Later team innovation. Team leaders ratings of the innovativeness of the project 15-18

months after questionnaire adminigration, to alow time for innovative outcomes to be
more accurately assessed. This was afour-item scae rating the novelty, ussfulness,
creetivity and innovativeness of the project’ s outcomes, using 5-point scales from 1 ‘Not
aadl’'to5'Vey,;

Number of innovations. The number of new/improved products or processes generated

by the project, as reported by the team leader.

RESULTS

Leaders rated the risk level of the project, reflected in the generd view within the
organization a the beginning of the project of the likelihood (percentage) that it would achieve
its mgor objectives on time. Research projects were rated sgnificantly lower on ther likelihood
of success (Mean, 41.3 percent, sd., 25.6) than Development projects Mean, 59.3 percent, sd.,
23.6; F(1,29) = 4.17, p = .05). This difference is consstent with our assumption that Research
projects have more scope for innovation than Development projects.

Differences between scale scores for the Research projects and the Development projects
ae examined fird, followed by andyss of the links beween TClI scdes ad
performance/innovation. Correlations were calculated usng Pearson’sr.

No differences were found between Research and Development projects on any of the

teeam climae for innovation, innovation, or performance messures. At the individud levd,



results for the TCI factors were dl nonsignificant (for al factors, F(1,181) < 1.0, ns). Mean
scores, aggregated to the team leve, are shown in Table 1. Ovedl, dmog dl teams rated
raively highly on the TCl scaes, with aminimum score of 2.7, to amaximum of 4.6.

The reported levd of team innovation was smilar for both project types, (6.3 for
Research, 5.7 for Development). However, the mean number of innovations reported by the
leader was higher for Research projects (6.8) than Development projects (4.1), athough this
difference was not sgnificant (F(1,21) = 1.2, ns). There was a very large variance for the
number of innovations, especidly for Research projects. The corrdation between leader-rated
team innovaion and team peformance was subdantidly, but not sgnificantly, higher for

Research projects (.35), than Development projects (-.03).

Team climate for innovation and project effects on peformance and innovation

TCl scdes were corrdlated with the innovation and performance messures for Research
and Development projects, with the results shown in Table 2. For the team-levd innovation
meesures, later team innovativeness corrdated sgnificantly with number of innovations (r = .47,
p < .05), and pogtively with team innovation (r = .40, p = .05). However, team innovation in the
previous month was not corrdlated with the number of innovations (r = .04, ns). The
correlations between individua innoveation and team innovation measures were not computed

because they occur a different levels of andyss.
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Table 2 shows that for Research projects al scales showed moderate positive associations
with individud innovation, and high corrdations with team innovaiveness over one year later.
All TCI factors, except Objectives, showed moderate postive corrdations with Team innovation
in the previous month. However, no notable correlations were found between the TCI scales and
the number of innovations the team produced. In contrast, for Development projects there were
few reationships between TCl factors and innovation.  Task Orientation had moderate
asociations with individud innovation, team innovation, and number of innovations but was
negatively related to team innovativeness more than a year later. The corrdations between the
Objectives factor and innovation measures were generdly week and negative for Development
projects. One-tailed Fisher's z-tedts indicated that the correations between TCl scales and later
team innovation were higher for Research projects than Development projects on the factors of
Support for Innovation (z = .86, p < .05), Task Orientation (z = .76, p = .05), and Participative
Safety (z = .70, p = .07). Although the Objectives factor was not sgnificant in these anadyses,
consgtent with expectations it had a ggnificantly higher corrdation with individud innovation
for Research projects (r = .23) than for Development projects (r =-.09; z = .3, p < .05).

The TCl scdle scores corrdlated strongly with leeder-rated team  performance for
Research projects (Participative Safety, r = .58; Support for Innovation, r = .58; Task
Orientation, r = .44; Objectives, r = .34). However, for Development projects the Objectives

scale score had the highest correlation with team performance (r = .36).
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DISCUSSION

Asinnovation is an essentid god for R&D teams, they provide a unique context in which
to examine the impact on innovation of a postive team climate for innovation. Within this
domain, it was found that Research projects were associated with higher levels of uncertainty
than Development projects, although, contrary to expectations, there were no significant
differences in the levels of innovation ratings between Research and Devel opment teams.
However, congstent with expectations, ateam’s climate for innovation was reated to innovation
and performance, and generally showed a stronger association with innovation and performance
for Research projects than Development projects, with differences becoming significant in
innovation retings more than a year later.

The effects of team climate for innovation, however, were not consstent across all
innovation measures. Correlations between innovation measures were generdly not high,
athough corrdations for the outcome measures (Later team innovation, Number of innovations)
were sgnificant and pogitive. Asthere are no perfect innovation measures, thisresult is
encouraging because it shows a correspondence between more objective and subjective measures
of performance. However, it gppears that innovation in the short term often does not correspond
closdy to innovation in the longer term

For Research teams, al four innovative climate dimensions were correlated with later
team innovation. Moderate, but not Sgnificant, correlations were found between team
innovation in the previous month and team ratings of Participative Safety, Support for Innovation
and Task Orientation in theteam. All TCI scales had wesk to moderate correlations with
individua innovativeness, but there was little association with the number of innovations
produced. Hence, where scope for innovation is high, it appears that ateam’s climate for

innovation has awesk effect on the immediate innovativeness of teams and their members, but



has a stronger effect over alonger period, leading to more novel, useful and crestive outcomes,
athough it was not associated with more numerous innovations.

In contrast, for Development projects, where there is less scope for mgor innovation,
team climate for innovation showed only limited effects on both innovation and performance.
Task Orientation was the only climate factor sgnificantly associated with any measure of
innovation or performance. However, moderate, non-sgnificant postive associations were
found between the scales of Support for Innovation and Objectives, with later team innovation.
Further, moderate positive correlations were found between Participative Safety, Support for
Innovation, and Task Orientation, and team innovation. It may be that a participative, safe
environment with a desire to excel on the task and support for new idess helps innovativenessin
Development work.

The differences in relationships between team climate for innovation and innovation
across the different project types suggests that R& D teams need more than an innoveive
environment to produce innovations, asit is necessary to adso have sufficient scope for
innovation in the task. Where team objectives alow for mgor innovetions, then team climate for
innovation is associated with novel and creetive outcomes. However, there was no link between
team climate for innovation and the number of innovations, unlike West and Anderson’s (1996)
findings. Thismay be due to the domain-pecific conception of innovation used in this sudy, in
which qudity of innovation is regarded more highly than quantity.

In relation to team performance, team dlimate factors generdly showed sgnificant and
strong correlations with the performance of Research teams, dthough this relationship was
weaker for the Objectives factor. Conversaly, Objectives had the highest relationships with the
performance of teams working on Development projects. Where thereis great scope for

innovation in ateam’ stask, ateam climate conducive to innovation helps teams pursue
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appropriate strategies and deliver on project milestones. However, where there is less scope, as
in Development projects, a climate that provides a clear sense of objectives becomes most
important.

Asdmog al teams were rated quite highly on the TCI scales, the evidence of strong
correlations for Research teams indicates that innovation and performance are highly sendtive to
changesin team dimate. Even smdl differencesin climate for innovation were rdaed to
leaders ratings of the creativity, novelty, innovativeness and usefulness of the innovations
produced by the team. Where the scope for innovation was lower (ie. Development teams), this
relationship failed to emerge.

There was no single team climate factor that was most predictive across the various
measures of innovation. For both Research and Development projects, Task Orientation was the
only dimension associated with individua innovation, and Objectives was the only scale not
showing moderate correlations with team innovation in the previous month. Overdl, however, it
gppears that different agpects of ateam'’s climate for innovation had varying relationships with
innovation measures for Research teams. For Development teams, Task Orientation showed the
strongest positive relationships with individual and team innovation over the previous month, but
was negatively related to later innovation ratings. Perhaps Task Orientation facilitates
innovation in the short term, but undue emphasis on performing well on the task suppressesthe
search for more *left-field’, innovative gpproaches.

These findings can be contrasted with those from previous dudies investigating West's
(1990) four-factor theory of team climate for innovation, where innovetion was defined widdy,
and was not a central task objective. In these dtudies, Participative Safety showed the most
condgent podtive asociation with  innovation measures, showing that for these teams

innovation was most relaed to the generation and communication of idess. In R&D teams
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however, creating and communicating idess is not generdly a mgor problem, as the more crucid
climate factors involve ensuring that ideas can be supported and implemented, and that the team
is focused on ensuring those ideas can hep them excd in achieving task requirements. Hence, in
the R&D teams, Task Orientation and Support for Innovation emerge as important correlates of
innovation, in addition to Paticipative Safety. However, in Development teams where there is
less scope to produce innovative outcomes, the TCI factors have little rdaionship with measures
of innovation.

These conclusons are based on findings from a smal sample of 31 R&D teams, dthough
these were comprised of a totd of 174 team members who showed high levels of agreement on
ratings of the TCl factors. Hence, analyses were based on teams with clear and consstent shared
views of the team’s cdimate, strengthening our confidence in the results.  Of course, there is a
need to replicate this sudy with a larger sample of R&D teams, and it would be interesting to
investigate those teams with low agreement on team climate measures, to hep understand the
processes by which team climate conceptions are formed and develop. Although attempts were
mede to ameliorate the effects of biases in the measures used, it would be useful if future
research on team innovation were to use multiple raters of performance, including externd raters
such as cusomers and experts.  Expert raings would be difficult in this setting, as the R&D
teams in this sudy covered a wide rage of scientific areas. However, atempts were made to
obtain customer ratings of performance, but there were too few responses to conduct meaningful
anayses.

A number of unanswered questions about team climate for innovation reman, some of
which are curently under investigetion. For ingtance, it is important to address the issue of the
relative contribution of team cdimate for innovation as compared to other factors, such as

leadership and organizationd levd supports in R&D, topics which we ae currently
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investigating. We are ds0 addressing changes over time in team cimate, and the reciprocd
influences of team dimae for innovation and innovation. This dudy aso shows how the
rdaionships between team cdimate and innovation are a function of the specific focus and
doman of the team’'s task. Further invedtigation of how team climate affects innovative ideas
and outcomes across a range of different task activities and different organizational settings is
warranted. The important issue of the processes involved in innovation is aso not addressed,
dthough thisis currently being examined.

Ovedl, this dudy shows that a podtive team cdimate for innovaion dSgnificantly affects
the innovativeness and performance of teams engaged in knowledge work. As predicted, this
effect is more ggnificant for Research teams, where the scope for mgor innovation is large, than
for Development teams, where there is less scope.  For Research teams, dl dimensions of West's
(1990) four factor theory of team climate for innovation contributed to higher innovetion retings
and outcomes, and innovation appeared to be highly sendtive to smdl changes in cimate
Unlike other settings where team climate for innovation has been invedigated, innovation is the
reason tha R&D teams exis, and this sudy indicates that a strong team climate for innovetion is
extremdy important in facilitating mgor and breskthrough innovations, especidly in the longer-

term.
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Table 1. Mean scoresfor projects on TCI, peformance, and innovation measures (source of

raing in parentheses).

Dimension/scale Research Development All projects
projects projects
(n=18) (n=13) (n=31)
Mean (sd) Mean (sd) Mean (sd)
TCI scales (team —level):
Participative safety 3.7 (4 3.8 (4 3.8 (4
Support for innovation 3.7 (.3 3.8 (4) 3.7 (4)
Objectives 40 (.3) 40 (4 40 (.3)
Task orientation 3.4 (4) 35 (.3) 35 (4)
Team innovation in last month 6.3 (1.8) 5.7 (2.0) 6.0 (1.8)
(leader)
Later team innovation (leader) 3.9 (.6) 3.7 (.8) 3.8 (.7)
Number of innovations (leader) 6.8 (7.4) 4.1 (3.7) 5.5 (5.9)
Individual innovation in last month 5.0 (2.1) 4.8 (2.3) 4.9 (2.2)
(member)# (n=84) (n=76) (n=160)
Team Performance 3.8 (.6) 3.8 (.6) 3.8 (.6)

#:. reduced sample Sze due to missng data
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Table 2. Corrdations between TCl scaes (aggregated to the team level) and leader-rated team

performance and innovation.

Team Later team  Number of Individual Team
TCI Scales innovation innovation innovations  innovation  performance
Research projects (n=15) (n=16) (n=10) (n=83) (n=17)
Participative Safety 27 .66** -.01 18 58**
Support for Innovation .33 .81+ .10 .20* 58**
Objectives .01 .64+ .19 23* .34
Task Orientation 42 2% .02 .20* 44*
Development projects (n=12) (n=10%#) (n=10) (n=76) (n=13)
Participative Safety .20 .09 -11 A1 27
Support for Innovation 31 .26 .01 .08 .09
Objectives -.23 .29 10 -.09 .36
Task Orientation .29 A5 18 25* 21

Notes: Correlations of .32 and above represent at least 10% commundlity of variance;
*p < .05 (one-taled); ** p < .01 (one-tailed)
# One outlying case was identified and removed from thisanayss.
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