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The management of organizational ambidexterity through alliances in a new 
context of analysis: Internet of Things (IoT) and Smart Cities projects 

 

Abstract 

In the last decade, the Internet of Things (IoT) has affected the approach of organizations to 
innovation and how they create and capture value in everyday business activities. This is 
compounded in the so-called Smart Cities, where the objective of the IoT is to exploit information 
and communication technologies (ICTs) to support added-value services, giving companies more 
opportunities to innovate through the use of the latest technologies. In this context, multinational 
enterprises (MNEs) are building alliances, starting several projects with public and private city 
stakeholders aimed at exploring new technologies for cities but also at exploiting new IoT-based 
devices and services in order to profit from them. This implies that companies need to manage 
and integrate different types of knowledge to efficiently and effectively support the simultaneous 
pressure of exploration and exploitation, at a project portfolio level. Using structural equations 
modeling with data collected from 43 IoT smart city project alliances in Italy, this paper tests and 
finds evidence that MNEs need to develop knowledge management (KM) capabilities combined 
with ICT capabilities if they want to obtain greater ambidexterity performance at the project 
portfolio level. More specifically, we highlight that KM capabilities enhance alliance ambidexterity 
indirectly through a firm's ICT capabilities, suggesting that MNE managers should design KM tools 
and develop ICT skills. Implications for academics, managers and future lines of research are 
proposed. 
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1. Introduction 

The tension of exploration and exploitation is a prominent and as yet unresolved matter for 
multinational firms, in particular with regards to their management (Andriopoulos and Lewis, 
2009). For several scholars, organizational ambidexterity provides an useful solution in order to 
perform this orchestration successfully (O’Reilly, 1996; Gibson and Birkinshaw, 2004) and to 
improve firm performance (Vrontis et al., 2016). According to Giarratana and Fosfuri (2007), the 
typical separation of organizational ambidexterity is essential because companies that pursue 
either exploration or exploitation usually outperform the others (Kauppila, 2010) and maximize 
the different benefits of both strategies (Andriopoulos and Lewis, 2009). Ambidexterity may also 
be achieved through networks, however, within and across the boundaries of the company (Kang 
et al., 2007). In this context, the alliance literature supports the idea that inter-organizational 
connections may improve and complement exploration and exploitation activities that companies 
take in action (Hoffmann, 2007; Vaccaro et al., 2010). Companies may thus compose their 
portfolios of exploration and exploitation alliances through a combination of different inter-
organizational connections (Lavie et al., 2010). 

In general, achieving ambidexterity is not very easy (Adler and Heckscher, 2013). This is more 
complex if we analyze ambidexterity in new and less orthodox contexts, such as the IoT in Smart 
City projects, in which firms have started operating recently (Zanella et el., 2014), and in the case 
of innovation resulting from the cooperation of different private and public stakeholders within 
the city’s ecosystem (Lee et al., 2014). In fact, nowadays, firms are increasing the number and the 
relevance of their alliances within smart cities because modern cities are very important sources 
of innovation (Paskaleva, 2011; Paroutis et al., 2014). The "smart city" context has, thus, become a 
hot topic among academics, practitioners and policy makers. According to Komninos (2008), Smart 
Cities are the consequence of a dense innovation ecosystem that creates value through the use 
and re-use of information that may come from many different social connections and highly skilled 
human capital. Multinational firms that operate in this new and complex context need to adapt 
and rethink their explorative and exploitative strategies in order to be successful in Smart Cities, 
because Smart City alliances are different from classical alliances for at least three reasons: a) 
firms face triangular (or network) relationships rather than dyadic ones; b) firm innovation 
activities involve the latest technologies that often involve the war and the development of a new 
technological standard; c) firms create many projects that are based on temporary (short term) 
rather than long term cooperation. 

Companies are exploring and testing new solutions in the Smart City context, aiming to discover 
new technologies that permit cities to upgrade and to be more innovative. Together, firms are 
looking for the exploitation of business opportunities that comes from the application of these 
new technologies to new markets (Scuotto et al., 2016). Companies are discovering new 
technologies for cities but also searching for new profitable business models to commercialize, 
and to profit from new products and services introduced in the cities (Bulu, 2014; Ferraris and 
Santoro, 2014). These companies are thus investing many more resources (Bulu, 2014) and they 
are developing new or superior capabilities (Ferraris, 2014; Bresciani et al., 2015) with the aim of 
managing exploration and exploitation in these high risk projects (Ferraris and Santoro, 2014; 
Sandulli et al., 2016). 

With this regard, the resource-based view (RBV) of firms argued that firms which develop superior 
resources or capabilities compared with competitors have better results and improve the potential 
to achieve competitive advantage (Barney, 1991). In the Smart City context, where the new 
devices and services that are discovered involve strong technological and knowledge skills, we 



propose two critical capabilities that may allow a firm to overcome the tradeoff between 
exploration and exploitation while being engaged in inter-organizational connections, thus 
attaining better performance (Lavie et al., 2011). In fact, our belief is that knowledge management 
(KM) and information and communication technology (ICT) capabilities are two distinct and 
important capabilities that are critical for the enhancement of firm ambidexterity performance in 
IoT in Smart Cities. This has also been highlighted by several studies, as recently noted by Soto-
Acosta and Cegarra-Navarro (2016). 

The aim of the present study is to add new knowledge to the IoT and Smart City alliance research, 
measuring and clarifying the effect of KM and ICT capabilities on ambidexterity performance at a 
specific level of analysis (the project). Specifically, we tested our hypothesis using structural 
equations modeling (SEM), with our findings strongly supporting the idea that KM capabilities 
indirectly enhance ambidexterity performance thanks to the exploitation of ICT capabilities (which 
mediate the direct positive effect).  

The particular characteristics of these partnerships and the peculiarities of IoT Smart City projects 
strongly affect the contribution and the originality of this work, and in particular this contributes 
to the exploration versus exploitation debate and to its connection with the RBV theory of firms. 
In fact, as highlighted by Zanella et al. (2014), it is very interesting to investigate the deployment of 
the IoT in an urban context, an important research gap that this paper has filled. We did not offer 
insights from the perspective of cities that use the technology - as most of previous studies have 
done - but, instead offer an empirical examination from the perspective of the stakeholders that 
create and develop these technologies, the firms. 

This research is structured into the following sections: Section 2 proposes the theoretical 
background of the paper regarding the context of analysis, the IoT and Smart City contexts and the 
achievement of ambidexterity through alliances. In Section 3, we develop hypotheses regarding 
the relationships between KM and ICT capabilities and ambidexterity performance. We then 
(Section 4) present the methods and the analysis used to test our hypotheses (with the structural 
modeling technique). Finally, Section 5 describes and discusses the results, suggesting implications 
and future research recommendations, and draws conclusions. 
 
2. Theoretical background  

2.1 The IoT and Smart Cities 

Urbanization and competitive pressures encourage the growth of cities that are more 
economically, environmentally and socially sustainable. In fact, cities grow to be smart by 
designing local areas using new ICTs such as the semantic web, cloud computing, devices and the 
internet of things. The IoT is a concept that refers to the use of new technologies and sensors to 
make the virtual world of IT integrated and strictly connected with the real world of things 
(Uckelmann et al., 2011; Scuotto et al., 2016). IoT is one of the pillars of the knowledge-based 
society and digital economy, and its effect is assumed as disruptive in the everyday life of citizens, 
with 16 billion connected devices in the next years opening interesting business opportunities for 
firms, especially for MNEs. Moreover, with access to more and higher quality information thanks 
to the use of the IoT, firms may be able to evaluate and take more fine-grained decisions about 
the management of business processes (Uckelmann et al., 2011). In summary, a city that is "smart" 
provides new services for its citizens thanks to an intensive use of new technologies. This 
highlights the need to identify and plan the development of future technologies that may match 
city demands (Lee et al., 2013).  



A Smart City is a city that aims at connecting the physical, IT, social and business infrastructures in 
order to leverage the intelligence of the city’s community (Hollands, 2008). In fact, cities are 
assuming a relevant role as innovation drivers for firms in a wide variety of industries such as 
health, the environment, and information and communication technology, among others (Zanella 
et al., 2014; Scuotto et al., 2016). In particular, firms may exploit the IoT in smart cities with the 
aim of testing new business models or new technologies (exploration) and commercializing and 
providing new services to citizens (exploitation) in the so-called Smart Cities (Sandulli et al., 2016). 
Usually, firms involved in smart cities projects primarily follow a business model experimentation 
approach, because of the high technological risk. In fact, cities may be a great source of smart 
innovation, but successful experiments need the cooperation and support of local governments. 
Firms also pursue exploitation activities in Smart Cities to commercialize and to profit from 
previous exploration activities. In the Smart City context, firms pursue both exploration and 
exploitation activities (Scuotto et al., 2016). To that end, firms may develop or extend cooperation 
networks with several partners and city stakeholders with different goals, interests and resources; 
such as other established firms, citizens, start-ups, key users or universities and research centers. 
In this particular and complex context, an urban IoT may allow synergies and a better 
management of public services (Zanella et al., 2014). 

 

2.2. Achieving ambidexterity through alliances in IoT Smart City projects 

March (1991, p. 71) argued that “maintaining an appropriate balance between exploration and 
exploitation is a primary factor in system survival and prosperity”. In this context, many studies 
found a positive relationship between organizational ambidexterity and several organizational 
outcomes (Kauppila, 2010; Ahammad et al., 2015), however, firms face many challenges that in 
many cases prevent them achieving optimal performance (Adler and Heckscher, 2013). Kauppila 
(2010) clearly demonstrated that alliances may be crucial for the management of ambidexterity. In 
fact, the development of networks within and across the boundaries of a company (Kang et al., 
2007) may increase the potential to improve ambidextrous performance (Vrontis et al., 2016). In 
this sense, alliance researchers, such as Hoffmann (2007) and others, have said that external 
partners play a key role in strengthening a firm’s exploration and exploitation agendas and in 
complementing them with new and valuable resources. Looking at ambidexterity from the 
perspective of inter-organizational alliance, we note that the external partners involved in these 
projects (local governments, other MNEs or small-medium size enterprise, universities, research 
centers, etc.) may potentially contribute to both a firm's exploration and exploitation activities. 

Inter-organizational connections are important because firms use exploration partnerships to 
focus on value creation in upstream activities, and exploitation partnerships to develop value 
creation in downstream activities (Lavie and Rosenkopf, 2006). In line with this, IoT-Smart City 
partnerships may be balanced across function domains as proposed by Lavie et al. (2011). For 
example, companies engage in exploration alliances to pursue R&D initiatives that may lead to 
new technologies, services or products while engaging in exploitation alliance for their market 
application. However, when firms try to balance exploration and exploitation in their alliance 
portfolio, they face tension between these activities, shifting problems and conflicts from internal 
units to the organization of alliances (Lavie et al., 2011). 

In general, Gupta et al. (2006) argued that strong effort in both activities is probably mutually 
exclusive. In a Smart City context, companies may avoid this problem by following one of the 
approaches proposed by Gibson and Birkinshaw (2004), who argued that firms use temporal 



separation to solve some conflicts, leading to an improvement in their performance. This means 
that firms explore for a period of time, and then exploit, and then continue shifting from 
exploration to exploitation activities (Lavie et al., 2011). However, firms need specific mechanisms 
and capabilities in order to integrate and balance both activities within their organization (Chebbi 
et al., 2013). A relevant important conclusion has been drawn by Kauppila (2010), who found that 
firms maximize their inter-organizational exploration and exploitation partnerships through the 
development of social climate, performance management systems and other organizational 
processes, enabling them to achieve the different benefits of both activities.  

Inexorably, in this complex context, we subsequently investigate the position wherein MNEs need 
to possess superior KM and ICT capabilities in order to achieve better alliance ambidexterity 
performances. 

 

3. Hypothesis development 

Knowledge management (KM) has been defined as the systematic and explicit management of key 
knowledge, along with its related processes of creation, organization, dissemination and utilization 
(Skyrme, 2001). Gloet and Terziovski (2004) proposed different interlocking terms such as 
knowledge creation, knowledge metrics, knowledge sharing, knowledge mapping, knowledge 
storage and distribution, which are understood within a KM “umbrella”. 

Firms that want to begin a new IoT Smart city project need to use, access and integrate knowledge 
that resides inside and outside their boundaries (Scuotto et al., 2016). In these projects, which are 
usually very complex and utilize several kinds of less known technologies, different specialized 
knowledge must be applied with the aim of addressing project-specific problems (Carlile, 2004; 
Tiwana, 2008). In order to successfully find solutions to multifaceted innovation problems and to 
accomplish a project, companies need to manage multiple specialized inputs and different sets of 
complementary knowledge. This is especially valid for Smart City projects where knowledge 
resides within the city’s several heterogeneous public and private stakeholders (Ferraris and 
Grieco, 2015; Sandulli et al., 2016). This requires novel re-combinations of ideas, resources, and 
knowledge at the project level, which improves the likelihood of finding innovative solutions 
(Obstfeld, 2005). In the first phases of these high risk projects it is difficult to easily understand: a) 
which new needs to satisfy; b) which new information is needed during the project that was not 
identified at the beginning; c) which solutions may be more effective; d) the project outcomes. 
This makes it inappropriate to use only traditional performance indicators such as efficiency and 
effectiveness (Yourdon, 2002; Tiwana, 2008). The possession of superior KM capabilities may allow 
firms to achieve greater levels of alliance ambidexterity performances, effectively managing, 
contemporaneously, both internal and external knowledge (Del Giudice and Maggioni, 2014).  

Regarding the internal one, the bulk of a firm’s internal knowledge is crucial for a Smart City 
project. In fact, firms look for knowledge outside their boundaries that may complement their 
internal base of knowledge (Del Giudice et al., 2013; Almirall et al., 2014). KM helps the generation 
and exploration of new opportunities and the exploitation of the organization’s knowledge base 
that feeds innovation (Darroch, 2005; Del Giudice et al., 2012). The more the firms develop the KM 
tools and practices that permit them to develop new knowledge, the more they can relocate 
knowledge to the Smart city project according to their aim (Vaccaro et al., 2010). 



Regarding the external one, companies may integrate knowledge mostly in two distinct ways: 
across employees dispersed in separate groups, and across different streams of knowledge 
(Carayannis, 1999; Tiwana, 2008). This is even compounded in alliances at the project level, where 
other external public and private stakeholders are involved in the discovery of new valid 
technologies or in the process of commercializing them within the city's ecosystem. According to 
previous studies (Grant, 1999; Carlile, 2004; Tiwana, 2008), knowledge integration is a joint 
process carried on by various alliance partners that need to apply different and specific kinds of 
knowledge. From this perspective, the specialized knowledge of city partners needs to be 
integrated by solving project specific tasks and improving value creation. Firms may combine 
different sets of external knowledge, with internal ones, allowing the development of a new bulk 
of knowledge that can be used within the project or transferred to the whole organization 
(Laursen and Salter, 2006; Santoro et al., 2016). This may improve alliance ambidexterity 
performance and leads us to the development of the following hypothesis: 

H1: Knowledge Management (KM) capabilities enhance alliance ambidexterity in IoT Smart City 
projects 
 

ICT capabilities refer to the extent to which firms strategically use a wide range of technologies for 
both explorative and exploitative business aims (Johannessen et al., 1999; Tippins and Sohi 2003). 
IoT Smart Cities projects emphasize the need for firms to rely more than other projects on these 
kind of capabilities in order to cooperate with public and private partners to develop innovations 
which involve cutting edge technologies. Firms in Smart Cities can exploit ICT capabilities through 
the use of different technologies, from database programs to local area networks (Matlay and 
Addis, 2003). MNEs with high levels of ICT capabilities are also more able to "scan" the external 
city's environment (see, for example, the management and leverage of a crowdsourcing platform), 
which is fundamental for exploration projects in Smart Cities (Parida et al., 2015). This provides 
additional knowledge about the market and citizen needs, which leads to positive benefits for 
future exploitation projects (Scuotto et al., 2016). 

Based on a recent analysis carried out by Parida et al. (2015), there are three main issues beyond 
ICT capabilities that it would be very useful to address for IoT Smart City projects: a) the internal 
use; b) the use for collaboration; c) the use for communication. First, the ICT internal use 
dimension refers to the employment of technology to develop new services and products with a 
high technological impact on the society. Second, the ICT collaboration dimension refers to the use 
of ICT to establish and maintain relationships between the company and its city's partners, 
including public governments, suppliers, universities and other external actors (Almirall, 2014; 
Scuotto et al., 2016). Third, the use for communication refers to the application of several 
technologies to make the information and knowledge inflow and outflow effective (Lopez-Nicolas 
and Soto-Acosta, 2010), potentially resulting in better learning opportunities for the firms but also 
for the external "smart" ecosystem. In fact, these are in line with the objectives of mostly IoT 
Smart City projects, where companies need to possess high levels of internal ICT capabilities, 
combining them with their external stakeholders, and promoting and delivering new services to 
the citizens. This may, in turn, permit the companies to improve their performance both in 
explorative and exploitative alliances. We thus propose the following: 

H2: Information and communication technology (ICT) capabilities enhance alliance ambidexterity 
in IoT Smart City projects 
 



Two of the main challenges in the Smart City context are: a) the collaborative design and 
development of new services and products for delivery to the citizens, involving knowledge that 
also resides in the firm and in the external city's stakeholders (explorative projects); and b) the 
collaborative exploitation of these technologies according to different stakeholder business 
models (exploitative projects). In both cases, firms have to manage multiple specialized inputs to 
successfully carry out a Smart City project (Tiwana, 2008; Ferraris and Santoro, 2014; Scuotto et 
al., 2016). The management of knowledge is facilitated by ICT because that allow the firm to 
better use its technologies and comprehend technologies developed by the stakeholders of other 
cities. ICT may favor collaboration within the projects, allowing a wide range of stakeholders, 
ranging from internal to external employees, to successfully cooperate (Soto-Acosta and Merono-
Cerdan, 2008). Finally, it favors the communication and transfer of critical information because 
knowledge created in one project needs to be transferred to other projects, including in other 
cities (Scuotto et al., 2016), thus improving overall firm ambidextrous performance.  

KM is supported by ICT capabilities that help firms to make knowledge acquisition, knowledge 
transfer, knowledge conversion and knowledge application easy (Soto-Acosta and Cegarra-
Navarro, 2016). The effective creation, recombination and integration of knowledge may be 
amplified through the possession of strong ICT capabilities (Lopez-Nicolas and Soto-Acosta, 2010), 
particularly when there are many complementarities and in the presence of co-specialization of 
knowledge resources, as in the Smart Cities (Powell and Dent-Micallef, 1997; Tippins and Sohi, 
2003). A firm’s superior ICT capabilities positively enhance the management of knowledge that 
may be within and outside corporate boundaries, KM, that in turn positively affects performance. 
This means that firms in IoT Smart Cities alliances may improve their ambidexterity performance 
by amplifying the effect of KM capabilities through superior ICT capabilities. This leads us to the 
following: 

 

H3: ICT capability acts as a mediating variable between a firm's KM capabilities and alliance 
ambidexterity in IoT Smart City projects. 
 

Figure 1 – The conceptual model 

  

 



3. Research Methods 

3.1. Sample and data collection 

We tested our hypotheses through a survey in the Smart City context. Empirical studies that focus 
on a single context indicate that a firm's knowledge practices and capabilities involved in the 
innovation processes are usually homogeneous and, may, therefore, be suitable for assessing 
performance (Alegre et al., 2004). We adopted four criteria to select the projects: a) to involve 
multinational firms that are active in both exploration and exploitation projects in a Smart City; b) 
to involve other private or public partners; c) to have a high technological content linked to the 
paradigm of the IoT; and d) to take place within Italy. Fifty one Smart City IoT projects were found 
that satisfied our selection criteria and a questionnaire was sent to all the 182 individual team 
participants in these project alliances spanning various organizations (as many as six, on average 3 
organizations for each project). We received 80% (146/182) individual- and 78% (43/51) project-
level response rates. We obtained data from diverse respondents for each project using a survey 
instrument (Tiwana, 2008). In this way we mitigated threats of bias that might have arisen if only 
one respondent was used to assess each project. 

The questionnaire was comprised of 20 closed-end questions and was sent by email. A cover letter 
was provided in advance so as to explain the goal of the research. The questions proceeded 
according to the funneling technique (Breiman et al., 1984). General questions were followed by 
specific ones. In this way, we collected information about the projects, such as project size and 
length and partners involved. Consequently, specific questions were outlined and focused mainly 
on alliance ambidexterity performance at the project level. The respondents were questioned on 
the alliances in Smart City with a particular attention to the KM and ICT capabilities used for 
explorative and exploitative activities. Following Tiwana (2008), we gathered data for each project 
from different respondents while data for alliance ambidexterity performance was taken from the 
Smart City managers responsible for each project. The latter was mainly due to three reasons: a) 
they are directly involved in Smart City Projects and in direct contact with city partners; b) they 
have the decision making power in the firm; c) they personally manage each of their firm’s 
projects in one city. 

On average, we had four respondents for each project alliance. Individual-level answers for the 
items pertaining to KM and ICT capabilities were aggregated to project-level construct scores, 
because the unit of analysis in this study is the project. In line with previous project-level studies 
(Faraj and Sproull, 2000; Tiwana, 2008), we assessed the intraclass correlation coefficient (James 
et al., 1993). This allowed the risk of common methods bias to be reduced, and improved the 
trustworthiness of the project level constructs. The coefficient values ranged from 0.72 to 0.88, 
suggesting sufficient reliabilities of our assessments. 

 

3.2 Validity and reliabilities  

Following prior studies and accepted practices (Anderson and Gerbing, 1988; Tippins and Sohi, 
2003), we evaluated the psychometric properties of the measurement scales. This included 
content validity, reliability, discriminant and convergent validity. We assessed content validity 
strongly, relying on existing literature to build the scales. Following Alegre et al. (2013), we 
assessed reliability using: a) Cronbach’s alpha coefficient reporting; and b) composite reliabilities. 
Table 1 shows that reliabilities are adequate. In order to deal with discriminant and convergent 



validity, we used confirmatory factor analysis (CFA). We thus compare the χ2 differences between 
a constrained confirmatory factor model (setting the correlation between two factors of the same 
construct to 1) and an unconstrained model (where the correlation was free). Because all the χ2 
differences were significant, we can confirm discriminant validity (Anderson and Gerbing, 1988). 
Similarly, constraining the confirmatory factor model to 0, we provide evidence of convergent 
validity (Gatignon et al., 2002).  

  

Table 1 - Descriptive statistics and reliabilities 

 

 

3.3. Variables 

Scales used in past studies were adapted for measuring the constructs in this research. The 
relevant literature on which each set of items are based is provided in Appendix 1. Each 
respondent selected a value for each statement based on a range between 1 (as ‘disagree 
strongly’) and 5 (as ‘agree strongly’) (Likert, 1932).  

Alliance Ambidexterity. Following Gibson and Birkinshaw (2004), we built this variable as the 
product of alignment and adaptation of organizational sub-unit ambidexterity. Regarding the first, 
we asked the respondents to evaluate whether the project: (1) is within budget, (2) is on schedule, 
(3) delivers all desirable features and functionality, (4) meets key project objectives and business 
needs, (5) overall, is very successful. Regarding the second, we asked the respondents about the 
ability of the project team to: (1) successfully manage changes in the scope of the project, (2) 
resolve unpredicted problems or solve new challenges that arise during the project, (3) carry on a 
relatively stable system for current requirements. 

Knowledge management capabilities. This measure was composed of knowledge creation and 
knowledge integration measures. Based on Nonaka et al. (2000) and Schulze and Hoegl (2006), 

Composite 

reliability

Mean S.D. 1 2 3 4 5 6

1. Knowledge creation 0.81 3.331 0.749 (0.81)

2. Knowledge integration 0.79 3.442 0.781 0.572** (0.80)

3. ICT internal use 0.77 3.214 0.702 0.415** 0.432** (0.83)

4. ICT collaboration 0.86 3.254 0.754 0.514** 0.501** 0.702** (0.78)

5. ICT communication 0.81 3.296 0.741 0.302* 0.312** 0.599** 0.678** (0.85)

6. Alliance Ambidexterity 0.82 3.451 0.821 0.317* 0.389** 0.589** 0.496** 0.561** (0.88)

Mean S.D. 1 2 3

1. KM capabilities 3.42 0.77

2. ICT capabilities 3.25 0.72 0.51**

3. Alliance Ambidexterity 3.45 0.82 0.34** 0.54**

*p < 0.05; **p < 0.01

Factors

Concepts

N = 43, alpha reliabilities are shown on the diagonal.



knowledge creation is the capacity of the internal members of a team to assess the: (1) frequent 
informal exchanges and interactions inside the team and between the team, and relevant 
organization departments (socialization); (2) formal knowledge collecting, such as  interviews with 
knowledgeable individuals (externalization); (3) systematic gathering and assembling of explicit 
knowledge from diverse sources (combination); (4) tacit knowledge creation, such as trial-and-
error experimentation (internalization). According to Tiwana (2008), knowledge integration refers 
to the ability of the internal members of the team to: (1) combine new knowledge coming from 
the project in a proper and effective way with that they already possessed, (2) develop shared 
project concepts combining knowledge from several different fields, (3) blend and join each 
individual member’s knowledge at the project level. 

ICT capabilities. These were measured based on the studies of Johannessen et al. (1999) and 
Parida et al. (2015). According to these scholars, ten items were identified in three dimensions: ICT 
use for internal purposes (four items), collaboration (three items), and communication (three 
items). Regarding the internal purposes, respondents were questioned on the degree to which 
their companies use ICT in this area to: a) access information (e.g. market and consumers); b) 
enable strategic planning; c) enable cost savings; d) stimulate the creation and upgrade of new 
employees competence and skills. Regarding collaboration, respondents were questioned on the 
degree to which their companies use ICT in this area to: a) maintain collaboration with business 
partners; b) establish new business collaborations; c) facilitate the flexibility of work within the 
project (e.g., work in different workplaces). Regarding communication, respondents were 
questioned on the degree to which their companies use ICT in this area to: a) manage 
communication flows within the company (e.g. intranet); b) manage communication flows outside 
firm boundaries with the stakeholders (e.g. extranet); c) promote marketing activities. 

Control variables. We added controls for project length (Nidumolu, 1995), team size (Regans et al, 
2004) and project stage (Tiwana, 2008). We measured control variables using single item 
measures. We also included controls for the alliance organization count, because the number of 
different partners within the projects affects the degree of shared knowledge on which the project 
draws (Powell et al., 1996; Tiwana, 2008). 

 

3.4. Our analysis 

The primary analyses of the dataset are based on structural equations modeling (SEM) using SPSS 
20.0 software. We tested for the mediating effect of ICT capabilities. The first model (direct effect) 
examined the direct relationship between KM capabilities and alliance ambidexterity 
performance, testing Hypothesis 1. A second model (mediation) analyzed the same relationship 
with the ICT capabilities of firms acting as a mediator. The results are presented in Table 2. 
Following Tippins and Sohi (2003), the mediating effect of ICT capabilities is supported when: a) 
the variance explained in alliance ambidexterity performance by the mediated model is higher 
than the direct model, b) a significant relationship between KM capabilities and ICT capabilities is 
confirmed, c) the significant relationship observed in the direct model between KM capabilities 
and alliance ambidexterity performance is reduced heavily or eliminated in the second model, and 
d) a significant relationship between ICT capabilities and alliance ambidexterity performance is 
confirmed. 

 



4. Empirical findings 

Table 2 shows the results of our research. The results are in favor of a mediation effect from ICT 
capabilities on the relationship between KM capabilities and alliance ambidexterity performance. 
First, the variance explained by the mediated model in alliance ambidexterity performance is 
higher than the first model (0.62 vs. 0.35). Second, the relationship between KM capabilities and 
ICT capabilities is significant (beta= 0.77, t = 4.50, p < 0.01), as the relationship between ICT 
capabilities and alliance ambidexterity performance (beta= 0.82, t = 4.75, p < 0.01). Third, the 
significant relationship in the direct model between KM capabilities and alliance ambidexterity 
performance (beta= 0.40, t = 3.92) becomes non-significant in the second model (beta= 0.23, t = 
1.12). Together this evidence allows us to confirm the mediating effect of ICT capabilities on the 
relationship between KM capabilities and alliance ambidexterity performance. 
 

Table 2–Results of the model1 

Model Hypothesis St. coefficients T-value 

Direct model KM→ICT 0.35 4.12* 

 KM→AA 0.40 3.92** 

Mediated model KM→ICT 0.77 4.50** 

 ICT→AA 0.82 4.75** 

 KM→AA 0.23 1.12 

*p<0.05; **p<0.01 

 

We thus find strong support for our hypothesis, which emphasizes that KM and ICT capabilities 
improve alliance ambidexterity performance. In this regard, in the direct model we find that firms 
with superior KM capabilities achieve better alliance ambidexterity performance, however, when 
the indirect effects are included these prevail. Thus, KM capabilities enhance alliance 
ambidexterity indirectly through a firm's ICT capabilities. The achievement of ambidexterity 
through alliances in IoT Smart City projects does indeed require firm strategies to internally 
develop ICT capabilities. At the project level, this allows the company to take advantage of both 
internal and external knowledge. In our analysis, MNEs operating through alliances in Smart Cities 
benefit greatly from the interplay between KM and ICT capabilities, probably due to the 
peculiarities and characteristics of these innovative projects. 
 
5. Discussion of the results and conclusions 

5.1. Concluding discussion 

Firms in Smart Cities confront multiple challenges, some of which are best met through 
exploratory activity and others with exploitative activity. Today, especially in a complex and 
innovative context such as a Smart City, MNEs must improve both dimensions simultaneously, and 

                                                           
1 Overall relevant fit indices indicate a good fit (Tippins and Sohi, 2003; Alegre et al., 2013). 



they may potentially exploit ambidextrous advantages through the development of alliances. In 
fact, companies that invest in discovering new technologies and business models for cities are also 
active in looking for profitable devices and services that will be useful to a self-sustaining city. This 
suggests that firms need to manage and integrate different kinds of knowledge.  

More specifically, this paper highlighted that the internal capabilities of firms, combined with 
external knowledge accessed through alliances with external partners, are closely intertwined. In 
fact, it emerged from the questionnaires that the internal KM and ICT capabilities of firms, are 
critical. This is because firms in Smart Cities need to create and integrate knowledge using 
different sources that involve high technological contents and technology-based services to 
improve citizen life quality. KM brings several benefits to the innovation process and, particularly, 
to the creation and integration of knowledge that may be both within and outside a firm’s 
boundaries, thus making it easier to use and more accessible. Following du Plessis (2007), 
knowledge management capabilities also help the firm in highlighting the key role covered by the 
time in which knowledge is leveraged and used at the appropriate moment for sense making. This 
means that in times of need knowledge can be used, refined and made available. Organizations 
without an effective knowledge management orientation could thus be underutilizing knowledge, 
and thus being reduced to a lower level of knowledge sharing and integration, which reduces 
innovation performance (Darroch, 2005). 

In this context, ICT capabilities make knowledge creation and integration easier, in combination 
with external actors, through alliances, capitalizing on internal bulk of knowledge. This is due to at 
least three mechanisms: a) ICT may enhance the internal use of knowledge, improving its 
efficiency and efficacy; b) ICT may facilitate collaboration among the project teams; and c) ICT may 
allow communication flows between and across the company and different teams. Companies 
have to build up these capabilities internally with the final aim being to transfer, manage and 
integrate structurally separate ambidextrous activities at different levels (Jansen et al., 2009; 
Chebbi et al., 2015). This will improve an MNE's alliance ambidexterity performance in IoT Smart 
Cities projects. 
 
5.2 Contributions, implications and future research direction 

This paper makes three major theoretical contributions. First, we add knowledge on the 
management of ambidexterity in a new context of analysis, the Smart City, which presents some 
peculiarities, such as the highly innovative technology contents of the projects and the 
heterogeneous range of employees involved (multi-actor projects) with diverse skills and 
capabilities (Lavie and Rosenkopf, 2006; Scuotto et al., 2016). Second, this paper extends the 
current resource-based view by suggesting empirical evidence for the direct and interactive effects 
of KM and ICT capabilities (Barney 1991; Soto-Acosta and Meroño-Cerdan, 2008; Vrontis et al., 
2016). In this regard, we highlight the importance not only of effectively managing knowledge, but 
of using ICT tools and competencies in order to increase the benefits of a firm's knowledge 
management orientation (Darroch, 2005). In fact, ICT should be conceived as a significant 
mechanism to enhance the positive effects of KM (Del Giudice and Della Peruta, 2016). Third, this 
paper complements other (prior) research on the positive effect of KM on a company’s innovation 
performance. In fact, despite rich theoretical studies and argumentations, the empirical evidence 
of the effect of KM (also in combination with ICT capabilities) on performance was rather limited 
(Parida et al., 2015).  

Our study further has interesting managerial implications. It shows that managers have to 
comprehend that the effort and the resources invested in internally developing KM tools, platform 



and processes are not only useful for knowledge creation and sharing within the organization. In 
fact, KM internal capabilities may be also utilized in both exploration and exploitation alliances, 
directly affecting performances. Even more importantly, our study proposes that managers 
simultaneously develop ICT capabilities within the firms. In the IoT Smart City projects context, this 
amplifies the positive effects of KM on the ambidextrous performances of alliances. In particular, 
KM and ICT capabilities have to be aligned with the technology beyond IoT and Smart City projects 
and adapted to these heterogeneous alliances and to this new and peculiar context of analysis. In 
this way, MNEs may efficiently deal with Smart City projects, combining their exploration and 
exploitation activities. 

Finally, this paper also has some social implications, because city governments are very interested 
in using the latest technologies to easily promote the best social climate for their citizens 
(Paskaleva, 2011; Bulu et al., 2014). In fact, cities benefit greatly from the higher citizen 
satisfaction that is brought by the pervasive use of technology in different aspects of their life 
(Paroutis et al., 2014). This also helps them to attract MNEs and promote the city, declaring events 
that allow public officials to achieve better support from the citizens (Lee et al., 2013). 

Our research also has some limitations. First, the study of a single context of analysis may reduce 
and limit the generalizability of results. We think that there is a need for further research on this 
topic in order to determine whether KM and ICT capabilities play the same role in other high tech 
or low tech contexts. Second, our results should be treated with caution, despite our use of SEM 
which allowed us to augment the interpretation of causality between the constructs. Third, this 
research is limited due to the choice of the MNEs involved, so we encourage other quantitative, 
but also qualitative, examples to be documented, involving the experiences that new firms have of 
managing exploration and exploitation alliances with heterogeneous partners in a Smart City and 
the different capabilities useful in these projects.  
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Appendix A -Dimensions and items 

DIMENSIONS  ITEMS LITERATURE  

KM CAPABILITIES Knowledge creation  Nonaka et al., 2000;Sternberg, 2000; Schulze and Hoegl. 
2006, Villar et al., 2014 

 Knowledge integration Pisano, 1994; Grant, 1996; Tiwana, 2008 

ICT CAPABILITIES ICT internal use 
 

Johannessen et al., 1999; Zhu and Kraemer, 2005; Merono-
Cerdan et al., 2008;Parida and Örtqvist, 2015 

 ICT collaboration 
 

Johannessen et al., 1999; Merono-Cerdan et al., 2008; 
Lopez-Nicolas and Soto-Acosta, 2010; Parida and Örtqvist, 
2015 

 ICT communication 
 

Johannessen et al., 1999; Soto-Acosta and Merono-Cerdan, 
2008; Lopez-Nicolas and Soto-Acosta, 2010; Parida and 
Örtqvist, 2015 

ALLIANCE AMBIDEXTERITY Alignment orientation Gibson and Birkinshaw, 2004; Tiwana, 2008 

 Adaptation orientation Gibson and Birkinshaw, 2004; Tiwana, 2008 

CONTROL VARIABLES Project lengths Nidumolu, 1995; Tiwana, 2008 

 Project size Regans et al., 2004; Tiwana, 2008 

 Alliance organization 
count 

Powell et al., 1996; Tiwana, 2008 

 


