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Abstract: The acquisition of inter-organisational network ties remains a
functional pre-requisite in the survival of a business venture. We sought in this
study, to explore the extent to which strategy-driven motivational factors and
relational motivational factors significantly influence acquisition of
inter-organisational network ties. Our data was procured from a sample of
150 managers and owners of small scale automobile firms recruited from an
automobile cluster in Ghana. We adapted but modified a feed-forward neural
network model where data propagate along the connections in the direction
from the network inputs to the network outputs from the extant literature. Our
results showed a complementary relationship between the -effects of
interactions that precede the development of cooperation among organisations
and strategic forces which involve the deployment of a firm’s core
competencies. We proposed the need for automobile SMEs in Ghana to harness
potential sources of competitive strength such as previous experience of
working together with others.
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1 Introduction

The economy of Ghana operates largely on the prevalence of many small and medium
scale enterprises scattered across the length and breadth of the country. As a nation
whose economy is largely directed by both the public and private players, the history of
SME development is littered with corpses of several hitherto vibrant entities that have
succumbed to the difficult challenges of operating in a highly difficult economic context.
Currently, the main economic sectors where SMEs abound in Ghana include agriculture,
services and industry respectively (Odoom and Odoom, 2016). As observed by Odoom
and Odoom (2016) SMEs in Ghana perform very well in terms of total factor productivity
which tends to be highest especially in the medium-sized segment with 50-100 workers.
Also with regards to innovation, research by various studies indicates that SMEs in
Ghana have contributed their fair share in the development of the economy
(Appiah Fening et al., 2008). When the government of Ghana declared 2001 as the
beginning of the era of ‘golden age of business’, the need for a vibrant private sector to
act as the catalyst of growth gained more momentum; many SMEs repositioned their
business development strategies with many constituting themselves into clusters and
business associations to benefit from state funded support (Asante et al., 2018). However,
the expectations that such initiatives could propel them to the pinnacle of business
success became elusive overtime (Odoom et al., 2017). It is therefore not surprising that
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in recent years, the contribution of Ghana’s SME sector has fallen short of its potential
not only because of their inability to access capital as well as lack of modern technology
but due to the lack of a well-defined inter-organisational linkage, collaboration,
cooperation and alliances among the various firms that find themselves in the few
clusters in the country (Appiah Fening et al., 2008). In the midst of these challenging
business conditions, individual firm motivation (relational and strategic), and
environmental factors (intrinsic and extrinsic conditions) have propelled a number of
SMEs to organise themselves into proper clusters in order to take advantage of inter-
organisational linkages, collaborations, relationships and alliances to enhance their
innovation performance and to be competitive on the global market as well as taking
advantage of potential synergies including financial and technological synergies (Connell
etal., 2014).

Various studies across the globe have proved that inter-organisational network ties
obtained through the firm’s own motivations are far superior in resource acquisition
(technology, knowledge/skills, capital, etc.), increase their innovation performances and
capacities as well as enhance their global competitiveness (Autio et al., 2014). As a
result, most SMEs in Sub-Saharan Africa cannot compete with these industrial clusters
on the global market (Taura and Watkins, 2014). In spite of the difficult challenges that
SMEs operating in Ghana face due to their inability to engage in innovative activities
especially adopting the inter-organisational network tie approach within a cluster system,
most researchers on SMEs in the country have only focused on the management,
financial and performance issues of the sector (Taura and Watkins, 2014). It is extremely
difficult for one to even find real empirical studies conducted on the inter-organisational
network model of SMEs in Ghana (Darbi and Knott, 2016) and even the few empirical
studies that have been undertaken have also been uneven making comparative
assessments difficult (Taura and Watkins, 2014). Most studies on innovation have mainly
focused on process and technological innovation (Raymond et al., 2016). Also, few other
studies have looked at organisational network innovation among SMEs such as Salavou
et al (2004) and cited by Sok et al. (2013) who looked at organisational innovation in
SMEs from the context of strategic orientation and competitive structure in Greek SMEs.
Moreover, several network models have also been developed regarding the spread and
adoption of inter-organisational network innovation (Raymond et al., 2016). Again, few
studies have focused on a qualitative approach to inter-organisational network innovative
success (BreCi¢ and Simintiras, 2016) with most studies focusing on quantitative
approaches in studying the phenomenon (Raymond et al., 2016). Despite the uniqueness
of the contributions of these studies to network tie development and application in
business, they are bereft of industry-specific and firm motivation exigencies needed to
wholly explore the challenges facing such SMEs in their attempt to acquire business
network ties and appropriate it for their own development (Dooley and O’Sullivan,
2016). This renders cluster-based inter-organisational ties of SME research in Ghana as
an incomplete picture of findings (Obeng et al., 2014) and accordingly require further
investigation into inter-organisational ties, resource transfer, etc. In the multiplicity of
these issues that remain outstanding, the case of firm motivation influencing
organisational ties formation and resource acquisition in the automobile cluster which
remains one of the most successful clusters in Ghana is worth exploring.

Situated on the south west coast of Accra, the agglomeration of small producers and
traders in the auto industry in Accra locally known as ‘Abossey Okai’ began in the early
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1970s. Its growth was partly due to the unavailability of imported materials and spare
parts which resulted in an increasing necessity to repair and recycle in particular, cars,
lorries and small buses (Akple et al., 2014). These local workshops found every new way
of prolonging the life of vehicles and producers and traders were highly specialised in
particular operations or products whiles some small engineering workshops emerged that
produced new or reconditioned old parts. A European engineer might have considered
their machines as rudimentary and thought of the whole Abossey Okai project as a
hopeless scrap heap. Indeed, none of these workshops could have existed on its own but
together they achieved an impressive collective efficiency which helped to save the
Ghanaian transport system from collapse in the late 1970s (Akple et al., 2014). The
Abossey Okai auto project provided a lot of employment at the time and gave earning
opportunities to around 40,000 people. Specialisation within the cluster has since
deepened further with a particular interest on how the cluster could cope with the
electronic challenge with the new generation of vehicles (Acheampong et al., 2016). Did
this leave the local workshops stranded? The answer is no. They responded equally to the
challenge. The deepening of the skills base of the cluster has since led to the emergence
of few firms such as The Kantanka Automobile Group and the Mahindra and Mahindra
group that are now producing their own brands of vehicles and export them from Ghana
to other African countries. Currently, about 220,000 people work in this industrial cluster
and spread over 13,500 SME businesses within the cluster. While this is a rough estimate,
it is clear that the cluster has grown considerably. Unavailability of spare parts is less of a
driver now but the need to grow the cluster into a world class car manufacturing hub in
the West African sub region has been the driving force of the managers of the cluster.

Today, lorries and cars are reassembled with reconditioned parts or where required
with new parts such as piston rings, gaskets or plugs. A cluster which appears
insurmountable initially has now become a monumental industrial auto hub not only for
Ghana but in the West African sub-region (Akayeti, 2015; Akple et al., 2014). In the
midst of the often isolated and dishonoured hub of great entrepreneurs, this research
seeks to explore the extent to which strategy-driven motivation factors (resource
complementarity/similarity, financial resources, research and development (R&D)
capabilities, information, knowledge access, entry to new markets (new clients), status
and legitimacy) and relational motivational factors such as previous experience of
working together (familiarity), success of previous collaborations, common third parties,
personal relationships and background of boundary spanners. After reviewing current
knowledge in the area of firm motivation, network ties and resource acquisition, we
outline and ensemble an artificial neural network (ANN) analytical procedure to
determine the influence of the respective factors and their identifiable cause.

2 Strategic motivation for acquiring inter-organisational network ties

Strategic motivation explains the main reason why individual organisations strategically
develop ties with other organisations; these reasons are however set at the organisational
level, i.e., different organisations have different strategic motivations. According
to the resource dependence theory, organisations intentionally look for resources
across inter-organisational ties. It must be stated that, the benefits derived from
inter-organisational ties and alliances usually go beyond financial motives and rather
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driven by more of strategic reasoning (Zineldin and Dodourova, 2005), which include
creating new market opportunities, achieving economies of scale and sustaining
long-term competitive advantage. Different factors account for a firm’s strategic motives
for establishing an inter-organisational tie relationship. Some of these strategic
motivational factors are; complementarity, similarity, R&D capabilities, financial
resources, information, entry into new market, legitimacy and status.

Complementarity: Thus, an organisation’s search for resources is usually targeted at
complementing its own resources with new ideas that are accessible from other
organisations. In a study by Ozcan and Santos (2015) citing Ozcan and Eisenhardt
(2009), they established that complementarity of resources inspires tie arrangements
in the wireless gaming industry, where complementarity is claimed to have
contributed to high innovation performance. Complementarity in this regard refers to
the establishment of an inter-organisational tie relationship where firms can transfer
complementary resources from these ties in aid of innovation performance (Todeva
and Knoke, 2005). According to Huang et al. (2015), most firms do not generate
enough internal resources to undertake meaningful innovation regularly and that are
motivated to form inter-organisational strategic alliances with firms that have
complementary resources in order to transfer such resources to enhance their
innovation capabilities. In the view of Zineldin and Dodourova (2005), there is an
increase in the number of industrial manufacturers that are establishing several forms
of alliances in an attempt to improve their market competitiveness. In view of this,
for the past recent decade, strategic alliances have almost doubled in number which
is even likely to increase in the future (Zineldin and Dodourova, 2005).

Similarity: Another logic also proposes that organisations start cooperation with
other organisations that possess comparable resources; that is, similarity encourages
cooperation (Tsai, 2002). A study conducted by Albers et al. (2016) and Masiello

et al. (2015) indicate that organisations establish ties especially in the case of
inter-organisational relationship with firms that possess similar resources. Similar
resources in this context can be of several different kinds, for example, financial,
R&D capabilities, information, access to new market, legitimacy and status.
Financial resources for instance greatly drive cooperation across organisational
boundaries. In a typical example, Ozmel et al. (2013) in studying about the effects of
inter-firm ties on performance in financial markets observed that firms develop many
ties among their already-existing network to obtain financial assistance. Moreover,
Ozmel et al. (2013) in their study on how venture capital and alliance networks affect
inter-organisational networks also established that, a new venture’s affiliations with
venture capitalists (VCs) that have prominent positions in syndicate networks and a
new venture’s prominent position in alliance networks resulting from previous
alliances offer numerous strategic benefits. Furthermore, Galaskiewicz et al. (2006)
as cited by Mano (2014) also established that non-profit organisations that rely
mostly on peoples’ benevolence and volunteers develop at a quicker rate in the event
that they have more ties with urban elites; nonetheless, in the case of non-profit
organisations that rely heavily on fees and in some instances sales, develop quicker
when they have fewer ties. It is thus clearly seen that firms are motivated
strategically to form inter-organisational ties with firms that they can acquire similar
resources to facilitate innovation performance.
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R&D capabilities are likewise a major strategic motivational factor for the formation of
inter-organisational ties especially as observed in most technology-driven ventures. A
study by Berchicci (2013) found out that tie development among organisations is greatly
motivated by the main objective of accessing new knowledge for the purpose of
improving on innovation performance. Three decades after the initial work by Pfeffer and
Salancik (1978), researchers continue to argue about the consequences of diversity which
mirrors the argument on complementarity versus similarity. In 2011, The Academy of
Management Journal called for papers on ‘relational pluralism of individuals, teams, and
organisations’, which they invited scholars such as Ranjay Gulati, Martin Kilduff,
Stan Li, Andrew Shipilov and Wenpin Tsai to be the guest editors. This initiative
therefore goes further to show that there is a great interest in the community of
researchers on the advancement of the topic of strategic motivation from its current state.
Previous studies actually give convincing evidence on the development of new products
as a trigger of strategic cooperation across organisational frontiers. Expanding on this
debate, different researchers have accentuated that organisations are motivated to look for
a wider array of R&D capabilities as this has been an observable phenomenon in the
biotechnology industry (Greve et al., 2013; Noyes et al., 2014). The contention here is
that, organisations that have vigorous R&D capabilities facilitate the formation of various
ties with different organisations (Love et al.,, 2014). It is again argued that, R&D
capabilities serve as ‘admission ticket’ driving strategic inter-organisational ties in light
of information shared among organisations (Love et al., 2014). Thus, cooperation among
retailers and suppliers provide for quick reactions to market developments because of
information sharing among partners.

Information is a fundamental resource for strategic cooperation across organisational
boundaries (Chen et al., 2014; Isaksson et al., 2016). One major significant type of
strategic information is referrals. Referrals are the commendations given about
organisations to work with, on the premise of either past experience of cooperating or
based on their reputation in the industry or market place (Shipilov et al., 2014). People
likewise enjoy considerable advantages through referrals. Burt (1992) as cited by Stam
et al. (2014) went on further to even submit that financial experts who receive frequent
referrals from other people enjoy regular monetary related incomes since being referred
in various places creates a lot of opportunities such as working with different
organisations. It must be noted however that, the source of such referrals is quite
significant. Other scholars have investigated into the role of information on an
organisation’s history in making a decision to form a strategic alliance with it (Loebbecke
et al., 2016; Rowlinson et al., 2014). Organisations usually look for background
information about the capacities and the conduct of future network ties (Viswanathan
et al., 2014). Such information is critical in making decision on the administrative
mechanisms to resolve issues with respect to the misuse of resources. Information carries
knowledge that facilitates organisations to transact business in the market place, and is
particularly essential in complex environments (Chen et al., 2014). The most important
aspect of organisation is its capacity to access and process information since it influences
its ability to identify and exploit information (Cohen and Levinthal, 1990) as cited by
(West and Bogers, 2014). It is quite tedious and costly for organisations to design a
strategy to acquire the essential information (Un and Asakawa, 2015), hence,
organisations are motivated to establish a strategic and coordinated effort with external
organisations in pursuit of information that is already available from these external
partners (Casillas et al., 2015).
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Entry into new markets or an industry: Entry into new markets or an industry serves
as a great strategic motivation for organisations which more often than not requires
legitimacy in the marketplace/industry; i.e., being seen as aligning one’s self with the
existing standards and principles of the industry (Francis, 2016; Tasselli et al., 2015). In
the event of enormous amount of FDI inflows happening around the globe, deciding on
the mode of entry remains a key research question (Zineldin, 2007). According to
Zineldin (2007) it is noteworthy to state that multinational enterprises (MNEs) usually
adopt two paths that lead to three types of entry modes for firms entering into foreign
markets; these entry modes are

a  equity investments

b establishing exclusively owned subsidiaries (this can be achieved either through the
establishment of an organic venture and/or by an acquisition)

¢ Dby engaging in a joint venture with a local partner.

The choice of entry mode is a very important strategic decision for MNEs competing
globally. In as much as entry into new markets or industry is strategically a motivating
factor for organisations, it is always difficult for new entrants to be successful without
getting the necessary information about the market (Kim et al., 2015; Zineldin, 2007).
Gaining legitimacy in the market is critical for success especially in the event where
organisations do not have prior experience on market operations. Obtaining legitimacy on
the market place by organisations is usually considered as a strategic motivation to
establish inter-organisational ties. In a study of cooperation among hospitals,
Schermerhorn and Shirland (1981) as cited by Marin-Idarraga and Losada Campos
(2015) stated that cooperation among hospital directors increases when they become
anxious about hospital independence and status in their inter-organisational relationships.
Status likewise serves as a strategic motivation for firms to develop
inter-organisational ties (Hartmann and Herb, 2014; Leal-Millan et al., 2016; Shipilov
et al., 2014; Sorenson, 2014). Citing an example from the auditing industry, Meier et al.
(2016) stated that organisations look for status when deciding to start cooperation or
when they want to switch organisational ties. Scholars usually conceptualise status into
two main dimensions: i.e., an organisation’s previous performance and its network
relationships (Bidwell et al., 2015; Sorenson, 2014). The first issue is that, an
organisation’s status is connected to that of its counterparts. This means that, the lower
status of an organisation’s affiliates also implies that its own status is lower and vice
versa. In view of this, organisations often decide to develop strategicties with firms of a
comparative status or standing which is usually referred to as status equilibrium or
symmetry (Manzo and Baldassarri, 2015; Shipilov et al., 2014). Giving another
viewpoint, studies have operationalised status with regards to inter-organisational
network position, i.e., network centrality as used by Shipilov et al. (2014) as a measure of
status. This view complements other researches that concentrate on organisation’s prior
performance (Hallen and Pahnke, 2016). Thus, organisations that found themselves in
central positions of a tie network more often than not are motivated to choose cooperative
partners who are equally central in the network (Shipilov et al., 2014). For example,
Zineldin (2004) indicated that future strategic planners in organisations must take into
consideration the possible benefits of collaborating, co-operating and co-ordinating with
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firms that operate in the same markets, instead of embarking on the traditional form of
competition. Zineldin (2004) further observed that the competitive psychology represents
oneself as being better than others and stresses the winning of more resources at their
expense.

In summary, strategic motivations refer to the situation where organisations look for
resources that induce cooperation. Relational aspects also prompt cooperation as we
discussed in the next paragraph.

3 Relational motivation for acquiring inter-organisational network ties

Relational perspectives of motivation are referred to as the interactions that precede the
development of cooperation among organisations. It is therefore our contention in this
paper that relational motivation comprises the following; past knowledge of partnership
(familiarity), achievement of past projects, personal relationships and common third
parties. There is the assumption that firms enter into relationships in order to improve
some aspects of performance (Zineldin and Dodourova, 2005) which serves as a
motivation for the establishment of inter-organisational relationships among firms.

Organisations that have past experience of cooperating, i.e., familiarity, usually
establish stronger inter-organisational ties. It has been reported by Short and Jarvis
(2000) and Stgpien and Sulimowska-Formowicz (2015) that repetitive ties are a solid
indicator and motivator for future cooperation arrangements since organisations create
trust-based cooperation systems. The familiarity proposal avers that predicting behaviour
in view of past knowledge foresees the organisation’s readiness to undertake independent
activities across organisational frontiers. Familiarity therefore motivates inter-
organisational tie formation since it limits the dangers of resource misuse and instability
and that the certainty in partners conduct is informed by previous knowledge. Familiarity
may allude to both prior and present cooperation as found in various projects.
Organisations that have history of relational ties are usually motivated to create more ties.
Organisations with good standings and presence in the industry, established through
partnerships, create new avenues for future alliances (Loebbecke et al., 2016; Ozmel
et al., 2013). Moreover, previous ties are critical when there is industry uncertainty.
Previous knowledge of a partner as well as the success of past activities, generate an
attractive proposition for an organisational tie relationship since it reduces an
organisation’s cost of looking for new partners. A study by Castellucci and Podolny
(2017) revealed that investment bankers have the tendency to associate with those people
or firms that they have associated with previously. Advocates of the familiarity concept
(Castro et al., 2014) have recently issued a warning about the part played by past
knowledge in light of the fact that organisations are usually motivated to establish ties
with partners that they have together achieved some success. In view of this,
organisations decide to establish ties with former partners whether from prior or current
partnerships because of behavioural certainty; however not the least important because of
the achievement of previous endeavour (Gudzheva, 2016). Nonetheless, organisations
should encourage cooperation with new partners who they might have no previous or
current cooperation experience. In a relationship where the partners eventually consider
as a successful co-operation that create new value together, rather than mere exchange
(Zineldin, 2004)actually motivates the formation of inter-organisational ties.
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The presence of common third parties can also motivate cooperation among
organisations (Hodge and Greve, 2017; Shipilov and Li, 2014). Present ties give referrals
with respect to possible future ties which leads to increasing of partners’ behavioural
certainty (Kleis et al., 2014). Likewise, personal relationships also facilitate the formation
of new inter-organisational cooperation. Studies on interlocks propose that ties among
organisational directors influences potential tie formation (Lamb et al., 2016; Martin
et al.,, 2015). Directors in interlocks facilitate the flow of information about both
organisations and industry norms (Mazzola et al., 2016; Davis, 1991). Board directors of
different organisations tend to be influential in the development stage of cooperation
among organisations that were not previously connected. A study by Lamb et al. (2016)
revealed that interlocks encourage partnership formation in instances where a single
director functions as an officer in one of the firms.

Table 1 Summary of motivation for inter-organisational tie relationships

Type of motivation

Theoretical reasoning

Examples

1

Strategic motivations

e Resource
complementarity/similarity

e Financial resources
e R&D capabilities

o Information

o Knowledge access

o Entry to new markets (new
clients)

e Status
o Legitimacy
Relational aspects

e Previous experience of
working together
(familiarity)

o Success of previous
collaborations

e Common third parties
o Personal relationships

e Background of boundary
spanners

Organisations engage in
cooperation across
organisational
boundaries to access
complementary or
because of similar
resources. Financial
resources, R&D
capabilities, information,
knowledge, entry to new
markets, legitimacy and
status are antecedents of
the coordination of inter-
organisational tie
relationships

Previous experience of
working together
(specifically, in
successful ventures)
promotes coordination
among organisations;
embedded personal
relations and background
elements are also,
essential.

¢ Entrepreneurs who seek
financial resources from
established organisations

Manufacturing firms that
form alliances with other
organisations with R&D
capabilities

Entry into new markets via
joint ventures;
organisations as source of
legitimacy and status for
their operations.

Organisations that have
worked together tend to
form future alliances;

Organisations in an
alliance are likely to
initiate coordination in the
presence of common third
parties;

Formation of ties among
Indian entrepreneurs from
the same social caste;
organisations in interlocks
tend to form ties.

The foundation of boundary spanners as well encourages the establishment of
collaboration among organisations. Qualities like nationality, ethnicity and personal
affinity supplement the relational motivations discussed above. Current studies that relate
matching theory to organisational studies lay emphasise on the significance of ethnicity
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in matching possibilities (Montelisciani et al., 2014; Mitsuhashi and Greve, 2009). Vissa
(2011) also found out that social similarity, notably, social class clarifies the
establishment of ties among Indian organisations. In a survey of the Museum of Modern
Art (Shinew et al., 1995) demonstrated that individual affinity turns out to be more of a
determinant factor in upper class social settings.

In summary, relational aspects as a motivational factor in acquiring
inter-organisational ties is concerned with previous ties among organisations, referrals
and individual ties among directors (i.e., boundary spanners) and their backgrounds.
These relational perspectives lead scholars to conclude on the basis that composition of
ties among organisations is important for cooperation. Table 1 presents a summary of
motivation for inter-organisational tie relationships.

4 Materials and methods

Our study investigated and analysed the effect of relational and strategic motivation on
acquisition of network ties using the automobile cluster in Ghana as a case study. We
selected the automobile cluster because the sector employs a sizable number of young
people and provides a sizeable share of economic contribution to the economy of Ghana.
Currently, it is growing at an average annual growth rate of 9% for the past six years and
contributes about 1.9% of the country’s annual GDP. The cluster is made up of
manufacturing and assembling of cars, vehicle repairs, metal works, manufacturing of
engineering materials and accessories, manufacturing of automobile spare parts, new and
used vehicle sale market, local and international exporters and other auxiliary service
providers. We employed a mixed method approach to collect the data using both a live
interview survey and the administration of questionnaire.

5 Cluster sampling procedure

Cluster-based firms usually have flexible structures. In view of this, the study employed a
cluster sampling method in selecting a sample size of 250 firms in the cluster. This
sampling technique is used when natural but relatively heterogeneous groupings are
evident in a statistical population. That is, in using this technique, the total population of
the cluster was divided into sub-cluster groupings of five based on the major sectors of
the cluster. These sectors are; car manufacturing and assembling, vehicle maintenance
and repairs, metal works and body building, manufacturers of engineering materials and
accessories and manufacturers of automobile spare parts. After the groupings, a simple
random sampling technique was used in selecting the elements in each group sampled.
That is, a two-staged cluster design which allows elements in a sampled group in a cluster
to be selected was adopted for the purpose of this study. A common motivation for this
method was to reduce the total number of questionnaire and costs whiles still arriving at a
desired accuracy. SMEs in the sampled sectors with more than 5 but less than
200 employees were selected based on the selection criterion of the American Small
Business Administration (ASBA). It must be emphasised that although the measure of
defining SMEs vary among various authors in terms of firm size, number of employees,
annual revenue, etc. scholars writing about SMEs in Ghana often use the ASBA
definition. Table 2 shows the selected sample from each sector of the cluster.
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Table 2 Selected sample

Sector Total
Car assembling and manufacturing 6
Vehicle repairs and maintenance 88
Metal works 90
Manufacturing of engineering materials and accessories 50
Manufacturing of automobile spare parts 16
Total 250

6 Questionnaire design

Questionnaire for the study was designed mostly using both close-ended questionnaire
method and the Likert scale method. The close-ended questionnaire helped in
predetermining the standard responses that were deemed appropriate for the study and
also helped to guide and made it relatively easy for the respondents in choosing particular
answers. Again, the close-ended questionnaire gave the respondents the opportunity to
provide straightforward answers which saved time and also encouraged a large number of
respondents to participate in the study (Fung et al., 2015). It must however be stated that
questions that demanded some probable answers such as agree and disagree, the study
employed a Likert scale of five points (5—1) in designing the appropriate questions to
facilitate in soliciting for the necessary data suitable for the study (i.e., 5 = highly agree
whiles 1 = highly disagree). The questionnaire was carefully designed to cover and
evaluate all the variables of the study. It is necessary to reiterate that questions on the
variables were deduced from the extant literature based on the views of Hallen et al.
(2014), Kauppila et al. (2018) and Obstfeld et al. (2014). These variables were however
reworded to suit the exigencies of this current research. The main advantage of using
questionnaire was to allow the respondents some form of flexibility and independence of
answering the questions devoid of the biases usually exhibited in the presence of the
researcher.

Over a period of three weeks, 32 firm owners and managers were randomly selected
and interviewed about the motivation influencing their choice of inter-organisational
network ties. These people occupy key strategic positions in their firms with regards to
the firms’ innovation activities hence understood the specific challenges facing the sector
and the potential effect of motivation on network tie acquisition. The outcome of the
interview was used in developing the final questionnaires. We strictly pre-tested and
refined the wordings of the questionnaire in line with best research practices. In addition
to selected demographic variables, that were tested, we composed questions to test the
extent to which the following strategic motivation (resource complementarity/similarity,
financial resources, R&D capabilities, information, knowledge access, entry to new
markets (new clients), status and legitimacy) motivate or predict the acquisition of
interorganisational network ties. Next, five questions were asked to evaluate the extent to
which relational motivation factors such as previous experience of working together
(familiarity), success of previous collaborations, common third parties, personal
relationships and background of boundary spanners serve as motivation or predict the
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acquisition of inter-organisational network ties. The entire questionnaire was made up of
40 questions. The researcher used eight weeks in collecting all the necessary data. Other
relevant evidence was gathered by way of field notes using the daily dairy approach. To
ensure the validity and also elaborate on the measurement instrument, the researchers
undertook the following steps:

1 A comprehensive review of the definition of inter-organisational ties relationship.
2 A thorough elaboration of the research instrument.

3 The questionnaire was reviewed with the assistance of doctoral students at the
Institute of Open Economy and Industry Development in School of Finance and
Economics at Jiangsu University.

4 To verify the reliability and the validity of the instrument, a pilot test was conducted.

5  The questions were written in the English language.

7 Data collection

This study made use of both primary and secondary data sources. Thus, primary data
sources for this study came from empirical information gathered through intensive
fieldwork in the cluster using questionnaire survey protocol whiles secondary data was
sourced from the Ghana Statistical Service (GSS) and the Ministry of Trade (MOT). In
the process of the questionnaire administration, we sought for the assistance of colleague
lecturers at the Accra Technical University to help facilitate the collection of the data. It
must be noted that these colleague lecturers were strictly monitored during the
questionnaire administration. Prior to the data collection, we organised a training
workshop for all facilitators to understand the nature and the object of the topic as well as
the different variables. In the process of collecting the data each one of the facilitators
was strictly monitored by the researcher and also asked respondents to contact the
researcher directly to resolve any part of the questionnaire they did not understand.
However, for a group of firms numbering about seventy who were largely semi-illiterates
and illiterates, the questionnaires were self-administered to them by the researcher. After
this process, the researcher gathered the entire responses and eliminated those
questionnaires that were not well answered and collated those with valid responses. Out
of the 250 questionnaires which were administered only 150 were properly answered
representing 60% percent of successful response rate that was used for the final analysis.

8 Analytical procedure

Our analytical procedure was conducted at a two-staged level. We first conducted data
integrity checks using an ensemble of prescribed analytical techniques (Tennant and
Pallant, 2006). The Kaiser-Meyer-Olkin measure of sampling adequacy (KMO-MSA)
and Bartlett’s test of sphericity were used to determine the appropriateness of the data for
factor analysis and the values were within acceptable range. Table 3 shows the
KMO-MSA and Bartlett’s test of sphericity.



A neural network analysis of the influence of strategic 193

Table 3 KMO and Bartlett’s test

Kaiser-Meyer-Olkin measure of sampling adequacy 0.861

Bartlett’s test of sphericity Approx. chi-square 256.424
Df 35
Sig. 0.000

Subsequently, a factor analysis to investigate the components of relational motivation and
strategic motivation preceded the construction of a radial basis function neural network
model to examine the effect of strategic and relational motivation on the acquisition of
inter-organisational network ties. Prior to this, we checked the basic assumptions such as
the constant variance and normality so as not to influence the outcome. The varimax
rotation and principal components analysis were performed for factor analysis. We set
and ensured that all measure of sampling adequacy exceeded the Cronbach’s alpha
reliability value threshold level of 0.80. This is presented in Table 4.

Table 4 Principal component analysis for strategic and relational motivation

Factor and items ZZIZZZS Eigen val. Pf;if:;i‘ege CV(ZZ;ZZ}Z s
Strategic motivation 4.395 41.50 0.85
Resource comp 0.850

Legitimacy 0.854

Financial resource 0.838

Knowledge access 0.887

Status 0.751

Relational motivation 3.213 10.34 0.73
Previous col. 0.724

Common third party 0.755

Personal relationship 0.667

All items of R&D, information and entry to new market were deleted from the strategic
motivation due to multicolinearity with others or lower factor loading. Similarly,
familiarity and background of boundary spanners were equally removed from the
relational factors. The final model consisted of five relational and three strategic
motivational factors on inter-organisational network ties acquisition which were then
analysed using Mufioz and Ramos’ (2007) sigmoid basis function neural network
configuration. According to Mufioz and Ramos (2007), it is possible for neural networks
to have many different layers, units per layer, network inputs, and network outputs. Our
final model contained 14 input layers, three hidden layers and two output layers
(inter-organisational ties). Each network-input-to-unit and unit-to-unit connection is
modified by a weight. In addition, each unit has an extra input that is assumed to have a
constant value of one. The weight that modifies this extra input is called the bias. All data
propagate along the connections in the direction from the network inputs to the network
outputs, hence the term feed-forward. When the network is ran, each hidden layer unit
performs the calculation on its inputs and transfers the result (O,) to the next layer of
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units. The activation function of our model ANN can be expressed mathematically as
follows:

Oc = hHidden (Ziﬂ ic‘,pwc,p (l)

where hHidden (x)

where O, represents ‘acquisition of network ties’ which is the output of the current
hidden layer unit ¢, P is either the number of units (resource complementarity, financial
resources, knowledge access, status, legitimacy, previous collaboration, common third
party and personal relationship) being the number of network inputs, i., is a computer
generated input to unit ¢ from either the previous hidden layer unit p or network input p,
w,,, is the computer generated weight modifying the connection from either unit p to unit
¢ or from input p to unit ¢, and bc is the bias. In equation (1), Agigse, (x) is the sigmoid
activation function of the unit and is charted in Figure 1. There exist different activation
functions but the sigmoid was implemented for this research. To avoid saturating the
activation function, which makes training the network difficult, the training data was
scaled appropriately. Similarly, before training, the weights and biases are initialised to
appropriately scaled values.

Figure 1 Sigmoid activation function

|
|
L

Note: Chart limits are x =47 and y =-0.1, 1.1.

Each output layer unit performs the calculation on its inputs and transfers the result (O,)
to a network output.

P

OL’ = hOutput [z ic,p Wc,p + bc] where hOutput (X) =X (2)

p=l

where O, represents ‘acquisition of inter-organisational network ties’ which is the output
of the current hidden layer unit ¢, P is either the number of units (resource
complementarity, financial resources, knowledge access, status, legitimacy, previous
collaboration, common third party and personal relationship) being the number of
network inputs, ., is a computer generated input to unit ¢ from either the previous hidden
layer unit p or network input p, w,, is the computer generated weight modifying the
connection from either unit p to unit ¢ or from input p to unit ¢, and bc is the bias. For
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this research, Agy,u(x) is a linear activation function. For each specific dimension, we
created a composited score by summing up all the scores for the set of questions under
the dimension for each respondent. The composite scores were then used as variables.
Figure 2 shows the sigmoid activation function output model.

Figure 2 Sigmoid activation function input-output model (see online version for colours)
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The result in Table 5 shows the prediction inaccuracy of independent factors that
influence the acquisition of inter-organisational network ties. Firstly, the table indicates
an overall prediction inaccuracy of 13.8% of both strategic and relational motivation
variables (prediction accuracy 86.2%). That is, there is 86.2% of accurate prediction that
indicates that the independent strategic and relational motivational variables influence the
acquisition of inter-organisational network ties in the model. The individual prediction
inaccuracies of strategic motivation again provide ample evidence of the influence of
strategic motivation on the acquisition of network ties. For example, prediction
inaccuracy of resource complementarityis15.4% (prediction accuracy = 84.6%); financial
resources prediction in accuracy rateis17.1% (prediction accuracy = 82.9%), knowledge
access has prediction inaccuracy of17.8% (prediction accuracy = 82.2%), status has
prediction inaccuracy of 20.3% (prediction accuracy = 79.7%); and previous
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collaboration shows prediction inaccuracy rate of 14.7% (prediction accuracy = 83.3%)
all recording high accurate prediction or lower inaccurate prediction rate in each case.
This gives an overall prediction accuracy of 82.3% (prediction inaccuracy of 17.7%).
These low prediction inaccuracies and high prediction accuracies of the independent
strategic motivation variables clearly show that strategic motivational factors greatly
influence the acquisition of inter-organisational network ties since their prediction
accuracy rates are high as shown in the model. This further goes to show that, firms can
predict at an accuracy rate of 82.3% that strategic motivational factors can influence the
acquisition of inter-organisational network ties. This result is thus supported in the extant
literature. For example, Zineldin and Dodourova (2005) stated that, the benefits derived
from inter-organisational ties and alliances usually goes beyond financial motives and
rather driven by more of strategic reasoning. Again, this result confirms the study by
Berchicci (2013) which found out that tie development among organisations is greatly
motivated by the strategic objective of accessing new knowledge for the purpose of
improving on innovation performance. Furthermore, the result supports the argument in
the literature as espoused by Love et al. (2014) that, R&D capabilities serve as
‘admission ticket’ driving strategic inter-organisational ties in light of information shared
among organisations.

On the other hand, the prediction accuracies of the relational motivation factors out
perform each of the strategic motivational parameters as far as contribution or influence
on the acquisition of inter-organisational network ties is concerned. For example, the
prediction accuracy of the effect of success of previous collaboration on acquisition of
inter-organisational network ties is nearly 90% (prediction inaccuracy is 9.6%). In the
same regard, the effect of common third parties on acquisition of inter-organisational
network ties is nearly 91% (prediction inaccuracy is 8.1%) while the effect of personal
relationship on acquisition of inter-organisational network ties is 93% (prediction error is
7.2%). These high prediction accuracies of relational motivational factors clearly suggest
that relational motivational factors have about 86% chance of influencing the acquisition
of inter-organisational network ties. This means that, the high rate of prediction
accuracies of relational motivational factors in the model indicate that these variables
highly influence the acquisition of inter-organisational ties. Thus, firms can rely on the
high accuracy of the relational motivational factors to predict the success of the
acquisition of inter-organisational network ties. Again, this result supports the existing
literature. For instance, Hennelly and Wong (2016) indicated in their studies that previous
knowledge of a partner as well as the success of past activities; generate an attractive
proposition for a relational tie relationship among firms since it reduces an organisation’s
cost of looking for new partners. Again, Todeva and Knoke (2005) was of the view that
familiarity motivates inter-organisational tie formation since it limits the dangers of
resource misuse and instability and that the certainty in partners conduct is informed by
previous knowledge. Finally, the result supports the extant literature in the sense that
according to Hodge and Greve (2017) and Shipilov and Li (2014), the presence of
common third parties can motivate cooperation among organisations. It is noted from the
result that the inflation adjusted testing model follows similar patterns. Overall, the
training values returned a prediction accuracy in terms of the influence of relational
motivation on inter-organisational ties to be 86% (prediction error of 13.8%) which is far
higher than using only the strategic motivation variables to predict acquisition of inter-
organisational network ties.
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Table 5 Model summary

Cross entropy error 21.048
Average percent incorrect predictions 13.8%
Percent incorrect predictions for Resource complementarity 15.4%
categorical dependents training Financial resources 17.1%
Knowledge access 17.8%
Status 20.3%
Legitimacy 14.7%
Previous collaboration 9.6%
Common third party 8.3%
Personal relationship 7.2%
Stopping rule used 1 consecutive step(s) with
no decrease in error*
Training time 0:00:00.39
Cross entropy error 23.374
Average percent incorrect predictions 14.6%
Percent incorrect predictions for Resource complementarity 17.5%
categorical dependents testing Financial resources 18.2%
Knowledge access 19.8%
Status 23.2%
Legitimacy 10.8%
Previous collaboration 9.5%
Common third party 8.9%
Personal relationship 21.2%

Note: *Error computations are based on the testing sample.

9 Conclusions

To survive and prosper in a constantly changing business environment, firms must design
their operational structures, systems, strategies and super ordinate goals to organically
adjust the possible changes to their operational environment most of which come
unannounced. The acquisition of inter-organisational network ties remains a functional
pre-requisite in this adventure. We sought in this study, to explore the extent to which
strategy-driven motivation factors (resource complementarity/similarity, financial
resources, R&D capabilities, information, knowledge access, entry to new markets (new
clients), status and legitimacy) and relational motivational factors such as previous
experience of working together (familiarity), success of previous collaborations, common
third parties, personal relationships, background of boundary spanners significantly
influence the acquisition of network ties. Our results show a complementary relationship
between the effect of interactions that precede the development of cooperation among
organisational relational and strategic factors which involves the deployment of firms’
core competencies to define direction and purpose to achieve competitive advantage. It
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was particularly observed that the prediction accuracy of the relational motivation factors
outperforms each of the strategic motivation parameters as far as contribution or
influence of acquisition of network ties is concerned. Impliedly, the analysis reveals that
while automobile cluster-based organisations may have clearly delineated resource
deployment and action plan, it may not necessary lead to gaining competitive space. We
note that complementarity/similarity, financial resources, R&D capabilities, information,
knowledge access, entry to new markets (new clients), status and legitimacy are not
sufficient precondition to attainment of a good inter-organisational network ties unless it
is backed with strong relational capabilities. In the context of automobile cluster in
Ghana, the analysis proves that there is the need to harness potential sources of
competitive strength such as previous experience of working together (familiarity),
success of previous collaborations, common third parties and personal relationships as the
key driving force to attainment of competitive advantage over and above other factors so
identified in the research.
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