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Objectives:  Hospital  wards  are  required  to exploit  current  knowledge  and  explore  for  new  knowledge.
Ambidexterity  (i.e., the capability  to combine  both  exploitation  and  exploration)  is a  major  issue  in
healthcare  as result  of  the  growing  expectations  that  hospitals  wards  have  the  capability  to manage  the
trade-off  between  high-quality  delivery  of care  and  cost-containment.  This  study  sheds  novel  light  on
the  determinants  of  ambidextrous  behaviours  in  hospital  wards.
Methods:  A  theoretical  framework  has  been  built  on  the  extant  literature.  The  main  determinants
of  ambidexterity  are  opening/closing  leadership,  organisational  support,  organisational  creativity  and
environmental  dynamism.  The  model  has  been  tested  empirically  through  data  collected  via  survey
administered  to  head  physicians  in charge  of hospital  wards.  After  the quality  check,  80  questionnaires
were  available  for the  statistical  analysis  based  on  a hierarchical  sequential  linear  regression  model  (with
enter methodology).
Results:  Results  showed  that  opening  (� = 0.389;p  <  0.001)  and  closing  (�  =  0.288;p  <  0.01)  leadership,
as well  as  organisational  creativity  (� =  0.499  p < 0.001)  are  necessary  to materialize  ambidextrous
behaviours  (Adj.R2 =  0.529).  Environmental  dynamism  does not  moderate  these  relationships.  While
rganizational Support
rganization
trategy
hange management

opening  leadership  (� = 0.375;p  < 0.01),  organisational  creativity  (� = 0.270;p  < 0.05)  and  environmen-
tal dynamism  (�  = 0.224;p  < 0.1)  are determinants  of exploration,  closing  leadership  (�  =  0.506;p  <  0.001)
and  organisational  creativity  (� =  0.529;p  <  0.001)  are  determinants  of  exploitation.
Conclusions:  Head  physicians’  leadership  style  as  well  as organizational  creativity  play  a  pivotal  role  in
materializing  ambidextrous  behaviours  in wards.

© 2019  Elsevier  B.V.  All  rights  reserved.
. Introduction

Slow economic growth in recent years has restrained both public
nd private financial resources, making it difficult to meet health-
are needs worldwide [1]. These financial constraints have affected
ospitals, which are required to improve both the quality and the
fficiency of their services [2]. As a result, healthcare professionals
ave to rethink care delivery [3] according to the human and eco-

omic resources available, and by managing the tensions between
igh-quality and safe delivery of care and cost containment [4,5].

∗ Corresponding author at: Politecnico di Milano, Department of Management,
conomics and Industrial Engineering, Via Lambruschini 4/b, 20156 Milano (MI),
taly.

E-mail address: emanuele.lettieri@polimi.it (E. Lettieri).

ttps://doi.org/10.1016/j.healthpol.2019.10.004
168-8510/© 2019 Elsevier B.V. All rights reserved.
These tensions emerge as result of the strategies implemented in
hospitals to enable both exploratory and exploitatory behaviours
[6]. While exploration plays a pivotal role in experimenting and
looking for novelty and innovation [6], exploitation is salient to
recombine current knowledge and abilities for meeting new needs
in settings characterised by a paucity of resources [2]. Enabling both
explorative and exploitative behaviours over time can be particu-
larly complex [6,7]. In fact, while exploitation refers to refinement
and efficiency, exploration is deemed as discovery and searching
[8].

As a result, hospital managers are nowadays focusing their
attention on how to balance their explorative and exploitative
efforts [2,9], striving to develop ambidextrous organisations [10].

Ambidexterity is defined as the ability to both use and refine
existing knowledge (exploitation) while creating new knowledge
to overcome knowledge gaps identified in the execution of the
work (exploration) [10], thus demonstrating “alignment and adapt-

https://doi.org/10.1016/j.healthpol.2019.10.004
http://www.sciencedirect.com/science/journal/01688510
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http://crossmark.crossref.org/dialog/?doi=10.1016/j.healthpol.2019.10.004&domain=pdf
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bility across an entire business unit” [11]. Despite the urgency
nd relevance of this topic [12,13], very little is known about the
echanisms that might fuel ambidextrous – i.e., explorative and

xploitative at the same time – behaviours in hospitals [14].
Hospital wards represent the most correct unit of analysis

o investigate ambidexterity in the healthcare domain. In fact,
ards have complex internal dynamics, requiring a high level of

oordination among different professionals, who have to combine
xploratory and exploitatory efforts on a daily basis [14]. In addi-
ion, since ambidexterity is a wide and complex process, studying it
n an entire hospital would introduce too many confounding factors
n the analysis.

Moving on from these premises, this study aimed at investigat-
ng the inner mechanisms that might be conducive to ambidextrous
ehaviours in hospital wards. An ancillary objective was  to inves-
igate the inner mechanisms influencing either exploitation or
xploration as independent behaviours in hospital wards.

The results of this study are original and contribute to further
he ongoing debate on how to sustain performance improvement
nd innovation in hospitals, as well as to provide hospital man-
gers with evidence-based insights on how to enable ambidextrous
ehaviours.

. Research design and theoretical background

Grounding on past contributions on ambidexterity [e.g.:
,14–17], four constructs were taken into account, as independent
ariables that might explain the inner mechanisms that enable
mbidextrous behaviours. They are: (i) opening and closing leader-
hip, (ii) perceived organisational support (POS), (iii) organisational
reativity (OC), and (iv) environmental dynamism (ED). These fac-
ors have been found to play a relevant role in other sectors, with a
ignificant demonstrated impact on the achievement of ambidex-
rous behaviours. In this view, we assumed their relevance also in
ealthcare – with particular focus to hospital wards – and accord-

ngly, we designed a study for empirically testing our hypotheses.
he lack of specific evidence about what drives ambidexterity
ithin the healthcare setting, we had to develop hypotheses based

n findings in other domains but healthcare. Testing the replicabil-
ty of the same findings within the healthcare setting – and verifying
he validity of our hypotheses –, we gathered evidence about what
ospital managers should do to enable ambidextrous behaviour in
he hospital wards, thus allowing the exploration of new knowl-
dge for improving the delivery of care, as well as the exploitation
f current knowledge for the same purpose [2,8].

.1. Opening and closing leadership

Leadership is a process of social influence by which a person can
nlist the aid and support of others to accomplish a common task
15], and could be described as an important predictor of innovation
16]. An ambidextrous leader is able to foster both exploration and
xploitation in followers, by increasing or reducing variance in their
ehaviours and flexibly switching between those behaviours [17].
his behaviour, also described in other industries and settings, is
oth valid and problematic for the healthcare context.

The role of leadership may  be distinguished into two spe-
ific factors [17]. Opening leader behaviour includes doing things
ifferently and experimenting, giving room for independent think-

ng and acting, and supporting attempts to challenge established
pproaches. As result, professionals are allowed to experiment and

evelop breakthrough innovations [17]. This has been found in
any different settings, and we assume that it works similarly

n healthcare. Conversely, closing leader behaviour includes tak-
ng corrective actions, setting specific guidelines, and monitoring
lth Policy 123 (2019) 1298–1307 1299

goals achievement. A closing leader also aims to conduct efficient
activities devoted to the achievement of specific and clear-cut goals,
levering exploitation [17]; for example, the achievement of budget
objectives for an hospital ward.

Thus, a well-managed hospital ward presents the coexistence
of both opening and closing leadership. A hospital leader can fos-
ter exploration by opening behaviours and exploitation by closing
behaviours, and flexibly switching between these according to sit-
uational task demands [18], balancing the need to be efficient and
effective in the healthcare processes.

The following assumptions were therefore proposed:

• H1.A: in a hospital ward, opening leadership presents a positive
impact on exploration, due to the continuous development of
innovative technologies and processes to improve the quality of
healthcare services:

• H1.B: in a hospital ward, closing leadership has a positive impact
on exploitation, guaranteeing the focus on goal achievement and
efficiency;

• H1.C : both opening and closing leadership have a positive impact
on ambidexterity in a hospital ward, balancing the needs to
achieve efficiency and innovate.

2.2. Perceived organisational support

Perceived Organisational Support (POS) measures how organi-
sations directly benefit from employees, as well as how employees
show commitment to the organisations [19].

POS is an important antecedent of ambidexterity in healthcare
organisations, especially for what concerns how a professional feels
in operating “in and out” of their competencies. Age, role and work
experience of medical staff could influence the level of POS [20].
In particular, greater exposure to the requests of hospital manage-
ment and negative work experience could generate resilience to
change management, thus having a negative impact on POS.

In addition, the nature of the healthcare organisation could be
a factor influencing POS [20]. University hospitals and healthcare
organisations devoted to research activities could better support
exploitation, due to the higher level of knowledge concerning
research [21]. Literature states that POS could support the continu-
ous learning development of any healthcare organisation, fostering
innovation processes [19,22]. Research [23] has revealed the capa-
bility of POS to assist and sustain healthcare decision-makers
in the formal redesign and evaluation of patient processes, thus
optimising their clinical pathway, achieving a higher efficiency,
and leveraging exploitation activities. Therefore, POS is strategi-
cally relevant in hospital settings, being related to the quality of
results achieved, spending less time for their achievement [19], and
impacting hospital policies [24].

With regard to POS, the following hypotheses were therefore
defined:

• H2.A: in the healthcare sector, POS has a positive impact
on exploration, leveraging the fact that hospital wards are
knowledge-intensive structures, even in the case of general
rather than research institutes;

• H2.B: in a hospital ward, POS has a positive impact on exploitation,
fostering improvement in the efficiency of the clinical pathway
and hospital activities;
• H2.C : as a result, in the healthcare sector, POS should demon-
strate a positive impact on ambidextrous behaviours, leveraging
both exploitation for efficiency, and exploration for continuous
learning and quality improvement.
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.3. Organisational creativity

Organisational Creativity (OC) is the capability to develop novel
nd potentially useful ideas [25]. Hence, employee creativity often
epresents the starting point towards innovation and ambidexter-
ty [26]. Literature shows that, in a dynamic environment, OC is
erceived as a possible source of advantages to organisations [27].

n healthcare, the desire to suggest new and creative solutions
s often linked with high risks and unknown effects. Therefore, a
ood trade-off is required between clinician requirements, quality
f care, the need for constant learning, and innovation [28].

OC enables employees to enhance their organisations’ per-
ormance, thus seeking out innovative technologies, processes,
rocedures and ideas [27]. It could also have a positive impact on
ime constraints and available resources, thus achieving efficiency
29,30] and supporting healthcare professionals in solving clini-
al, communicational and organisational problems. Although new
nowledge could influence exploration activities, it could have a
egative impact on performance, requiring attention to continuous

mprovement of existing resources and processes, and leveraging
xploitation activities [31]. The following hypotheses were there-
ore formulated:

H3.A: in an hospital ward, a dynamic and knowledge-intensive
environment, OC positively impacts exploration behaviours of
clinicians, healthcare professionals and employees in general;
H3.B: in the hospital setting, OC positively influences resource and
efficiency management, impacting exploitation behaviours;
H3.C : implementing OC in solving problems, from communica-
tional, economic, clinical and managerial points of view, presents
a positive impact on ambidextrous and divergent behaviours,
both coexistent in the decision-making process of high complex-
ity context.

.4. Environmental dynamism

Environmental Dynamism (ED) is defined as the degree of
hange and level of unbalance in the external context [32],
mpacting acquiring and developing new competencies [33]. The
oexistence of exploitation and exploration may be considered
ssential for the implementation of good organisational strategies
33]. This is especially true in the healthcare sector, in which intro-
ucing process and clinical innovations could significantly modify
he working flows and the final outputs and outcomes for patients.
or example, an innovative drug for patients who could not receive
ther therapies could modify their clinical pathway. In the absence
f treatment, such patients could die – the worst clinical outcome,
ithout solution, and incurring expenditure for the system. The

ntroduction of the new treatment could completely modify the
linical pathway, improving patient outcomes, and decreasing the
evel of hospital costs. This type of change depends on the typical
ealthcare ED.

Evidence demonstrates that exploration and exploitation have
 positive relationship with ED since turbulence and pressures
owards care improvements should stimulate innovation [14].
ndeed, under some dynamic conditions, the appropriate response
o environmental change is a renewed focus on exploring inno-
ative activities, as well as exploiting existing knowledge and
pportunities [34], to positively influence the coexistence of both
ehaviours.

The following hypotheses concerning ED were defined.
H4.A: in the hospital setting, ED has a positive and pushing impact
on exploration activities;
lth Policy 123 (2019) 1298–1307

• H4.B: in a hospital ward, ED also has an influence on the existing
knowledge and processes, leveraging on exploitation opportuni-
ties;

• H4.C : because ED in the healthcare sector influences both
exploitation and exploration positively, it could impact on
ambidextrous behaviours.

ED may  also be conceived as a moderator of the relationship
between leadership, POS, OC, exploration and exploitation [14].
In this case, dynamic environments such as hospitals are charac-
terised by unpredictable and rapid changes [32,35], derived from
external pressures such as laws, delivery of services, industries,
patient needs and organisational reforms.

These dynamic changes, coming from the external environment,
and being difficult to foresee, could negatively affect the hospital’s
internal processes, as well as the organisational efficiency and will-
ingness to innovate of the entire healthcare organisation, reducing
POS and OC.

When exposed to such constant changes and modifications,
organisations need to look elsewhere for new ideas, or to
solve internal problems, finding new opportunities externally
[14,36–38]. In these conditions, hospital leaders could experience
high levels of stress and anxiety [39], with a negative impact on
their working activities.

These considerations could limit the achievement of ambidex-
trous behaviours, decreasing both the capability to work efficiently
and the capability to foster innovation [40,41].

The following hypotheses were therefore proposed:

• H5.A; H5.B; H5.C : ED limits the capability for hospital leaders to
foster innovation and work in an efficient manner, due to the
possibility of high levels of stress and anxiety;

• H6.A; H6.B; H6.C : ED negatively moderates the relationship
between POS and the dependent variables, due to unpredictable
changes that could affect internal hospital processes;

• H7.A; H7.B; H7.C : ED limits the possibility to generate novel ideas,
due to the continuous and new laws, patient needs and organisa-
tional reforms, thus reducing the relationships between OC and
the dependent variables.

3. Methods

3.1. Definition of the measures

Scales useful to test the hypotheses were selected, because of
their validation in the literature, considering both industrial and
healthcare fields [17,26,42,43].

In particular, with regard to the independent and dependent
variables, Table 1 depicts the constructs used and whose consis-
tency within the healthcare sector was verified.

As suggested by literature [44,45], ambidexterity was  calculated
as the sum between exploration and exploitation values.

In addition, other dimensions acting as control variables were
investigated, in order to have a more complete comprehension of
explorative and exploitative behaviours in the healthcare sector.
Size of the ward, age of the professionals working in the ward,
ownership of the hospital, research orientation of the ward, and
hospital strategy represented the control variables under investi-
gation [33,46–50], evaluated as synthesised in the followings:
• Size of the ward, considering the number of full-time equivalent
professionals working in the hospital ward [33,47];

• Age of the professionals working in the ward, suggesting the level
of average seniority of the ward [48,49];
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Table  1
Items used to measure constructs.

Construct Items

Exploration [29]
[1 – completely disagree to 7 –
strongly agree]

Interaction with top management to acquire new knowledge
Professionals find information on new technologies and protocols by producers
Interaction with patients’ associations
Professional interface regularly with specialists of other structures
Professionals face professionals from other units
Professionals face professionals from third parties
New opportunities to serve our patients are quickly understood
Professionals are fast to recognise shifts in the healthcare field
Professionals quickly analyse and interpret changing market demands

Exploitation [29]
[1 – never to 7 – always]

The hospital ward is always updated on changes of the offer in terms of products and services
Results of the research are accessible and reviewed by the staff
The hospital ward recognises the usefulness of acquiring new knowledge from external sources to improve the existing knowledge
Medical staff gain a great understanding through evidence and empirical experiences
The  hospital ward acquires systematic knowledge from outside (other hospitals, providers, publications)
Professionals of the hospital ward deal with regional and local structures for understanding the evolution of the health sector
The  medical staff works efficiently in carrying out clinical activities and researches
The patient is very important and considered
Professionals of the hospital ward have a clear understanding of roles and responsibilities
The  hospital ward improves the efficiency of its internal processes every year

Opening Leadership [17] [1
–  never to 7 – always]

Have different ways to accomplish their duties
Experiment with different ideas
Take risks
Think and act autonomously (limited to its activities and responsibilities)
Generate and express their ideas and their points of view
Have the chance to make mistakes
Learn from their mistakes (learning by doing)

Closing Leadership [17]
[1 – never to 7 – always]

Monitor and control the achievement of objectives
Establish rules and routines
Implement corrective actions
Monitor adherence to rules
Underline errors for internal growth
Adhere to agreed plans and objectives, with hospital management
Pay attention to level tasks

Organisational Support [38]
[1 – completely disagree to 7 –
strongly agree]

The hospital management appreciates the contribution that my operative unit/service brings to the entire organisation
The  hospital management appreciates the innovations brought by my  operative unit/service
The hospital management listens to all my  complaints
The hospital management cares about the wellbeing of my  operative unit/service
When my ward gets important results, the hospital management recognises its effort
The hospital management cares about the satisfaction of the clinicians involved in my ward/service
The  hospital management is very interested in my operative unit/service
The hospital management is proud of the objectives achieved by my ward/service

Organisational Creativity [23]
[1  – never to 7 – always]

Suggest new ways to achieve goals
Propose new ideas to improve the performances
Try to implement new technologies, processes, techniques
Suggest new ways to improve quality
Are a source of creative ideas
Are not afraid to take risks
Promote and reward the ideas of other colleagues
Exhibit creativity when they have the opportunity
Develop appropriate plans for the implementation of new ideas
Often have new and innovative ideas
Propose creative solutions to solve problems
Often have a new/different approach to find a solution for problems
Suggest operational innovations to clinical and / or managerial activities fulfilling

Environmental Dynamism [37]
[1 – never to 7 – always]

Clinical practices in our specific healthcare setting are changing or have changed significantly in recent years
Patients regularly ask for new procedures/new technologies, and/or services
In  our setting, the supply of technologies or services for patients is very similar between different hospitals
In  the healthcare sector of reference there are constant changes regarding clinical practices
There have been many changes in the last year
Suppliers are constantly changing their offer of technologies and services
There is a growing demand for healthcare services delivery
The decision-making process in the healthcare sector needs to consider a significant number of factors
Innovations in healthcare sector could derive from many different directions and trends
It  is difficult to know the innovations proposed and tested by other colleagues in other hospitals and research institutions
It  is difficult to obtain information concerning the healthcare market and the related performance
In  healthcare field, it is difficult to base the decision-making process on reliable information and data (evidence-based information)
The  operative units/services are aware of the population healthcare needs
There is information on healthcare activities and procedures, but data are not always available
In  healthcare field there are trends related to changes in the services supply
Despite many changes in the supply of healthcare services, it is difficult to understand their evolution
The planning of healthcare activities is difficult to be predicted and it could be influenced by several factors
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Ownership of the hospital, considering the private or public
nature of the organisations;
Research orientation of the ward, defining the number of research
activities with universities or research entities;
Hospital strategy, evaluating three different approaches to the
organisational strategies, as stated in literature [50]: clinical
excellence, technology leadership and profit maximisation.

.2. Adaptation of existing scales to the healthcare setting

An exploratory factor analysis was carried out to establish
hether changes introduced in the adaptation process for the
ealthcare sector affected the structure of the scales, thus prov-

ng the validity of each construct. In particular, all items presenting
 factor loading higher than 0.3 were included in the definition of
he variables, because of the maximisation of the variance of each
onstruct. In addition, to ensure their reliability, the assessment of
ronbach’s alpha was applied, to investigate how well the items
easured the same constructs [51], thus allowing the replicabil-

ty of the scales in future research activities, proving the freedom
f the scale from the random error, and establishing their internal
onsistency. A value greater than 0.7 was assumed to test items, and
reate the new variables [52] necessary to verify the hypotheses.

.3. Data collection

The sample was composed of clinicians responsible for man-
gerial functions, all afferent to Italian hospital wards. Once the
uestionnaire was defined, it was accurately tested by eight clini-
ians, in order to verify both its consistency in the healthcare setting
nd its comprehension. In addition, the same eight clinicians were
nterviewed to gather their perceptions about any difficulties they
aced in replying to each domain, thus ensuring that the question-
aire could be easily completed.

After the pilot test, 116 questionnaires were administered. A
pecific online survey tool was used, a qualitative research instru-
ent, which had the advantage of ease in reaching a large number

f people, facilitating the reply process and reducing the response
ime [53]. Analysing the level of accuracy of the answers collected,
0 questionnaires were taken into account because of their com-
leteness, achieving an effective response rate of 69%.

Besides the personal information of the respondents (gender,
ge, working organisation, professional role, seniority and working
xperience), and the related hospital and ward characteristics (type
f healthcare organisation, hospital ownership and strategy, total
umber of clinicians per ward, average age of members working

n the ward, and research orientation), the questionnaire was com-
osed of 15 questions using a seven-item Likert scale. In particular,
he questionnaire aimed to determine the professionals’ insights
oncerning different domains, following the constructs presented
n Table 1.

.4. Data analysis

Since the study involved only one representative per ward, the
roblem of common method variance was addressed and solved
ith an ex ante (by maintaining the anonymity of respondent) and

n ex post approach (by conducting the Harman’s single-factor test,
n order to verify an acceptable level of bias; variance explained
rom the EFA is less than 50%).

At each step, all items below 50% were deleted from the specific

imension, in order to have more precise and defined measure-
ent scales. All the investigated variables were loaded into an

xploratory factor analysis, through an unrotated factor solution
54].
lth Policy 123 (2019) 1298–1307

Next, the data derived from the questionnaire were analysed
considering descriptive statistics, frequencies and distributions.
Preliminary analyses were performed to ensure no violation
of the assumptions of normality, linearity and homoscedastic-
ity.

Inferential analyses were then conducted. Relationships
between variables were investigated using the “person product-
moment” correlation coefficient, to test the existence of small
(from 0.10 to 0.29), medium (from 0.3 to 0.49), or large (from
0.5 to 1) correlations [55]. A final investigation of the relationship
among variables, using a hierarchical sequential linear regression
model (with enter methodology), was  implemented to test the
hypotheses, defining the predictors of exploration, exploitation
and ambidexterity, useful to establish the impacts of control vari-
ables, input variables and moderators, respectively. In particular,
the adjusted R2 was  examined in order to control the explanatory
power of each model [56]. Three different models were developed,
defining the influence of the different variables (control, inde-
pendent and moderator variables), as suggested by other authors
[3,57]:

• Model 1: composed only of the control variables (size of the ward,
age of the professionals in the ward, ownership of the hospital,
research orientation of the ward and hospital strategy);

• Model 2: composed of Model 1, with the inclusion of the inde-
pendent variables (closing/opening leadership, POS, OC and ED);

• Model 3: composed of Model 1 and Model 2, with the inclusion
of the moderator variables.

All statistical analyses were performed using the Statistical
Package for Social Science of IBM SPSS (Version 22).

4. Results

4.1. The sample under investigation

The present study involved 80 healthcare professionals from
different Italian hospital wards, mostly in Northern Italy (96%).

The sample was composed predominately of males (64%), with
an average age of 53 years (range: 32–65 years), and individuals
had been working in the wards for 15 years. Respondents had been
covering, on average, the organisational role for 15 years. A total of
8.8% of the sample worked in administrative or managerial depart-
ments (thus justifying the wide range of sample age) and 91.2%
worked in clinical departments. Professionals were affiliated to the
wards of public (91%) and private (9%) hospitals, most of them with
a defined research orientation (82% versus 18%). Furthermore, 40%
of the wards presented a clinical excellence strategy, followed by
profit maximisation (33%) and technological orientation (27%).

4.2. Reliability of the variables

Table 2 depicts the reliability of the scales used to test hypothe-
ses. Some items related to ED and exploitation were deleted since
their component value was  below the defined threshold of 0.3. All
scales related to both dependent and independent variables under
assessment were accepted since they presented a value of Cron-
bach’s alpha largely above 0.7.

4.3. Hypothesis testing
Table 3 depicts that ambidexterity was influenced by opening
(p < 0.001) and closing leadership (p < 0.001), POS (p < 0.001), OC
(p < 0.001) and ED (p < 0.05). The same trend emerged considering
exploitation and exploration. No relationships were reported con-
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Table  2
Resume of variables.

Construct N Number of items in the original scale Number of validated items Explained variance (%) Cronbach’s alpha

Opening Leadership 78 7 7 66.588 0.813
Closing  Leadership 80 7 7 71.732 0.933
Organisational Support 80 8 8 78.763 0.961
Organisational Creativity 80 13 13 73.461 0.968
Environmental Dynamism 80 17 14 63.221 0.836
Exploration 80 9 8 80.405 0.784
Exploitation 80 12 12 76.264 0.874

Table 3
Correlations among variables.

1 2 3 4 5 6 7 8 9 10 11 12

(1) Ambidexterity 1
(2) Exploration 0.849** 1
(3)  Exploitation 0.870** 0.499** 1
(4) Opening leadership 0.497** 0.463** 0.396** 1
(5)  Closing leadership 0.389** 0.138 0.537** 0.190 1
(6) POS 0.478** 0.397** 0.454** 0.457** 0.500** 1
(7)  Org. creativity 0.521** 0.418** 0.478** 0.191 0.013 0.305** 1
(8)  Env. Dynamism 0.309** 0.232* 0.295** −0.004 0.160 0.146 0.275* 1
(9)  Opening Leadership x Env. Dynamism 0.079 0.112 0.068 0.083 −0.003 0.118 −0.004 0.099 1
(10)  Closing Leadership x Env. Dynamism −0.021 0.053 −0.055 0.034 −0.039 0.056 −0.284* −0.039 0.373** 1
(11)  POS x Env. Dynamism 0.055 0.070 0.058 0.128 0.062 0.114 −0.160 0.012 0.496** 0.725** 1
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(12)  Org. Creativity x Env. Dynamism −0.175 −0.078 −0.194 0.04

ignificance levels: *p < 0.05; **p < 0.001.

erning the moderator effect of ED on the investigated dependent
ariables.

With regard to the independent variables, POS, opening and
losing leadership, and OC were related (showing a p < 0.05). Fur-
hermore, a significant correlation was reported between ED and
C, demonstrating that in case of increase in the dynamism level,
linicians are more stimulated to propose creative and innovative
deas.

After testing the correlation among variables, a regression
nalysis was conducted to test hypotheses (Table 4), considering
he three models developed for ambidexterity, exploration and
xploitation.

Results (Model 2) showed that both opening (� = 0.372;
 < 0.001) and closing (� = 0.280; p < 0.01) leadership, as well as
C (� = 0.412; p < 0.001) were required to achieve ambidextrous
ehaviours (adjusted R2 = 0.535). Opening and closing leadership
ere confirmed as necessary behaviours to pursue ambidexterity,

hus also integrating OC as a fundamental component to create
nnovation. Model 3 confirmed the relevance of the above inde-
endent variables, and no significant effect emerged of ED as a
oderator.
With regard to the ancillary models, it emerged (Model 2) that

pening leadership (� = 0.375; p < 0.01), OC (� = 0.274; p < 0.05) and
D (� = 0.219; p < 0.05) are antecedents of exploration (adjusted
2 = 0.349). Focusing on the ED (in terms both of dependent vari-
ble and moderator, as shown in Model 3), a positive relationship
merged with regard to exploration, demonstrating that a turbu-
ent context could motivate clinicians in proposing new solutions
nd searching for innovation outside of hospital.

Exploitation (Model 2) was well explained by closing leader-
hip (� = 0.523; p < 0.001) and OC (� = 0.429; p < 0.001), reaching
n adjusted R2 equal to 0.469. A closed leader is useful to better
xploit internal resources, and for being efficient in ward activities.
t the same time, being creative is not only necessary in exploring
ew knowledge, but also in administering this new information in

uccessful ways.

No significant effects of ED were reported, in terms of modera-
or, with regard to ambidexterity, exploration and exploitation. The
ame trend emerged considering the control variables (Model 1).
−0.286* −0.153 0.076 −0.339** 0.241* 0.205 0.179 1

5. Discussion

The results aimed to show possible determinants of ambidex-
terity, being something that literature has not yet completely
investigated within healthcare settings.

The following considerations emerged:

• Size, ownership, research orientation and hospital strategy do
not affect contextual ambidexterity in the healthcare sector. This
means that ambidexterity is the result of social and organisa-
tional mechanisms. This is in contrast with the practice in other
settings, where career experiences and knowledge of individuals
can enable ambidextrous approaches [48,58].

• The coexistence of two  different styles of leadership may be
required to reach ambidextrous behaviours, consistent with pre-
vious literature [17]. A good clinician, in order to be innovative,
should not only monitor and control professionals but also
promote ideas and risk-taking. Healthcare managers should be
active, pursuing change adaptation, and being promoters of inno-
vative processes [59], able to switch between opening and closing
attitudes.

• Despite literature [43] reports that POS should positively affect
the achievement of innovation, in the present study it is not
conducive to ambidexterity. This confirms that hospitals are
decoupled organisations where managers are not able to man-
date change. In fact, clinicians prefer working autonomously and
do not share their own abilities, creating a distance between the
hospital direction and the ward [60]. Despite this, POS plays a
major role in enhancing the creativity of employees, where they
will be motivated to upgrade the organisation’s performance and
productivity [27].

• OC positively affects all the dependent variables, and it is related
to the leadership behaviour previously described because clin-
icians are a source of innovative ideas and solutions. They
understand the complexity of the healthcare sector, allowing

professionals to spread successful practices [61]. The results
demonstrate that creative ideas are a necessary condition for
innovation, in terms of exploring new sectors, as well as better
exploiting existing activities. New ideas are not only important
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Table 4
Hierarchical regression for dependent variables.

Dependent variable: Ambidexterity Model 1 Model 2 Model 3

Control variables
• Ward dimension 0.087 0.121 0.117
•  Average age of people working in the ward −0.028 0.061 0.076
•  Hospital ownership (public or private) 0.013 0.081 0.105
•  Research orientation 0.033 −0.006 −0.003
•  Hospital strategy −0.064 0.061 0.036
Independent variables
• Opening Leadership 0.372*** 0.389***
•  Closing Leadership 0.280** 0.288**
•  Organisational Support 0.031 −0.029
•  Organisational Creativity 0.412*** 0.499***
•  Environmental Dynamism 0.177* 0.094
Moderators
•  Opening Leadership x Env. Dynamism 0.052
•  Closing Leadership x Env. Dynamism 0.191
•  Organisational Support x Env. Dynamism −0.086
•  Organisational Creativity x Env. Dynamism −0.126�

R2 0.012 0. 596 0.616
Adjusted R2 −0.057 0.535 0.529
F  value 0.174 9.731*** 9.741***
�  R2 0.012 0.584 0.020
F(�R2) 0.174 19.066*** 1.160

Dependent variable: Exploration Model 1 Model 2 Model 3

Control variables
• Ward dimension 0.066 0.080 0.081
•  Average age of people working in the ward 0.072 0.94 0.094
•  Hospital ownership (public or private) 0.018 0.89 0.089
•  Research orientation 0.057 −0.008 −0.007
•  Hospital strategy 0.009 0.132 0.133
Independent variables
• Opening Leadership 0.375** 0.375**
•  Closing Leadership — —
•  Organisational Support 0.125 0.128
•  Organisational Creativity 0.274** 0.270*
•  Environmental Dynamism 0.219* 0.224�

Moderators
• Opening Leadership x Env. Dynamism 0.001
•  Closing Leadership x Env. Dynamism —
•  Organisational Support x Env. Dynamism −0.010
•  Organisational Creativity x Env. Dynamism 0.007
R2 0.015 0.426 0.426
Adjusted R2 −0.054 0.349 0.318
F  value 0.218 5.522*** 3.957***
�  R2 0.015 0.411 0.000
F(�R2) 0.218 11.984*** 0.364

Dependent variable: Exploitation Model 1 Model 2 Model 3

Control variables
• Ward dimension 0.083 0.139 0.128
•  Average age of people working in the ward −0.119 0.031 0.038
•  Hospital ownership (public or private) 0.004 0.027 0.037
•  Research orientation −0.001 0.051 0.040
•  Hospital strategy −0,118 −0.040 −0.053
Independent variables
• Opening Leadership — —
•  Closing Leadership 0.523*** 0.506***
•  Organisational Support 0.025 −0.012
•  Organisational Creativity 0.459*** 0.529***
•  Environmental Dynamism 0.065 −0.014
Moderators
•  Opening Leadership x Env. Dynamism —
•  Closing Leadership x Env. Dynamism 0.066
•  Organisational Support x Env. Dynamism 0.067
•  Organisational Creativity x Env. Dynamism −0.132
R2 0.030 0.530 0.546
Adjusted R2 −0.036 0.469 0.463
F  value 0.458 8.646*** 6.614***
�  R2 0.030 0.500 0.016
F(�R2) 0.458 18.337*** 0.878

Significance levels: *** p < 0.001; ** p < 0.01; * p < 0.05; � p < 0.1.
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Fig. 1. Ambidexterity fram

for acquiring new knowledge, but also to better use these inno-
vative solutions in the ward, and to share knowledge among the
working team.
ED does not act as moderator. Hospitals prefer to maintain inter-
nal stability and are more resilient to change [14]. The exploration
found a positive relationship with ED: turbulent context could
motivate clinicians in proposing new solutions and searching for
innovation, outside the organisation.

Fig. 1 shows the main findings after testing the hypotheses.
The results could also impact healthcare sector managerial prac-

ices.
One of the most relevant challenges in healthcare settings is

esistance to change. A clinician, acting as leader, should promote
ossible changes as a result of participating in leadership pro-
rammes, thus overcoming resilience [60] and avoiding the block
f investment. As the use of multiple control systems (in terms of
pening and closing leadership) may  require considerable manage-
ial attention, management should prioritise where to focus their
ttention and resources [62,63].

In addition, a good leader should motivate clinicians toward the
evelopment of a creative and open mind, revealing the signifi-
ance of OC, a factor related to leadership. A stronger relationship
mong different medical wards could be created in order to have a
ider vision and develop interdepartmental creativity.

With regard to POS, clinicians should be supported by top man-
gement departments to foster innovation. They should create
oordination mechanisms to incentivise communication between
anagerial and clinical departments [64], as also advocated by

linical governance principles [65], or promote and support train-
ng and educational activities, allowing clinicians to participate in
earning programmes [22]. Clinicians should conceive the turbu-
ence in the environment as a trigger point to innovate, and not as

 way to create static structures [14]. ED may  encourage clinicians
o establish innovation fields with diverse perspectives.

Despite the relevance of the results, the present study has sev-
ral limitations that should be considered in the interpretation
f the findings. Unlike other studies [45,66], the analysis used

xploration, exploitation and ambidexterity, only as dependent
ariables, without considering whether and how ambidexterity
ould effectively affect performance within the healthcare setting,
hus presenting a static picture of the analysed context.
 with verified hypotheses.

The size of the sample, even if significant for the response rate
gained, could be considered limited in relation to the reduced geo-
graphic representation, relegated to northern Italy.

In addition, the collection of data only from one respondent per
ward could represent a drawback. This last limitation was partially
overcome by testing the common method variance, to ensure that
the data had no major problems with response bias.

Since exploration and exploitation have been measured with
scales based on perceptions, further research is suggested to iden-
tify those measures that express a greater possibility and ability to
capture these behaviours.

6. Conclusions

This study offers original insights to further the ongoing debate
about how hospitals might innovate care delivery, meeting the
increasing societal pressure for high-quality and safe services that
are also efficient. In other sectors, the paradigm of ambidextrous
organisations has emerged as relevant reference to achieve con-
flictual goals – as quality, safety and efficiency – through the
capability to enable both explorative and exploitative behaviours.
Despite the relevance of the topic, very limited evidence has been
gathered so far in the healthcare setting.

This study – to best of our knowledge – is the first to gather
empirical evidence about what drives ambidexterity in hospital
wards. In this view, our findings may  contribute to offer solutions to
hospital wards, leading to the determination of an efficient leader-
ship style, together with a creative and open mind, useful to foster
innovation and present ambidexterity. In particular, hospital wards
could appoint head physicians who  balance open and close leader
behaviours, as well as stimulating settings for organizational cre-
ativity, by facilitating the creation of new ties (hiring professionals
from outside, incentivising participation to conferences, or inter-
national projects).
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