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ABSTRACT 
 

Context: the emergence of software ecosystems has changed the dynamics of software 

industry in the last decade. An ecosystem consists of a set of businesses functioning as a 

unit and interacting with a shared market for software and services, together with the 

relationships involving them. Software ecosystems originate in partnerships among 

software companies as a strategy to acquire complementary skills and features, obtain 

new customers, as well as divide R&D costs. In this setting, partner companies rely on 

each other for survival and effectiveness, which generates a network of dependent actors 

and a flow of power among them. Aims: the goal of this research is to develop a 

substantive theory to explain how power and dependence manifest in partnerships among 

small-to-medium enterprises (SMEs) building a software ecosystem. This result enables 

us to describe the dynamics of partnerships in this environment, since power is a base 

atomic particle of relationships. Method: we performed two exploratory case studies of 

software ecosystems formed by SMEs. We collected rich qualitative data from eight 

software companies by means of twenty-seven semi-structured interviews. In addition, 

we considered companies’ internal documents, field notes and web-based data. Thematic 

analysis was adopted to organise and describe the data set. The results were interpreted 

in light of a theoretical framework underpinned by French and Raven’s power taxonomy 

and later refined in six confirmatory interviews with the companies. Finally, we 

performed a cross-case analysis to synthesise our findings and build the theory. Results: 

the resultant theory, called PRM-SECO, highlights the interactions among different 

power forms in addition to their correspondent source(s) in the software ecosystem. It 

reveals that (1) power is fluid in a software ecosystem formed by SMEs; (2) pool of 

customers and skill/knowledge are the most frequent power sources; (3) expert power is 

the fundamental power form that triggers most power capabilities held by SMEs; (4) 

reward power attaches the partner and is often exercised by SMEs; (5) coercive power 

disturbs the partnerships and is rarely exercised by SMEs; (6) referent power tends to 

supersede other power forms and is rarely held by SMEs; and (7) legitimate power is the 

most frequent power form exercised by SMEs. Conclusion: this theory provides a better 

understanding on how power and dependence influence the behaviour and coordination 

of companies within a software ecosystem. The particular focus on SMEs complements 

the state-of-art, since most research in the field concerns mature ecosystems governed by 

big players such as SAP and Apple. It is a useful lens for researchers to explore ecosystem 

partnerships. In addition, it is a valuable tool for companies to analyse power distribution, 

have insights on how to evolve their participation in the network and define sustainable 

strategies for ecosystem governance. 

Keywords: Software Ecosystem. Partnerships. SME. Power. Dependence. Multiple Case 

Study. Cross-case analysis. 

 

 



 

RESUMO 
 

Contexto: o surgimento de ecossistemas de software tem mudado a dinâmica da indústria 

de software na última década. Um ecossistema consiste em um conjunto de empresas que 

funcionam como uma unidade e interagem com um mercado compartilhado de software 

e serviços, junto com os relacionamentos que as envolvem. Ecossistemas de software têm 

origem nas parcerias entre empresas de software como uma estratégia para adquirir 

competências e funcionalidades complementares, obter novos clientes, bem como dividir 

custos de P&D. Neste cenário, as empresas parceiras dependem umas das outras para 

sobrevivência e efetividade, o que gera uma rede de atores dependentes e um fluxo de 

poder entre eles. Objetivos: o objetivo desta pesquisa é desenvolver uma teoria 

substantiva para explicar como poder e dependência se manifestam em parcerias entre 

pequenas e médias empresas (PMEs) construindo um ecossistema de software. Este 

resultado nos permite descrever a dinâmica das parcerias neste ambiente, uma vez que 

poder é uma partícula atômica de base dos relacionamentos. Método: nós realizamos dois 

estudos de caso exploratórios de ecossistemas de software formados por PMEs. Nós 

coletamos dados qualitativos ricos de oito empresas de software por meio de vinte e sete 

entrevistas semiestruturadas. Além disso, nós consideramos documentos internos das 

empresas, notas de campo e dados da web. Análise temática foi adotada para organizar e 

descrever o conjunto de dados. Os resultados foram interpretados à luz de um quadro 

teórico apoiado pela taxonomia de poder de French e Raven, e posteriormente refinados 

em seis entrevistas de confirmação com as empresas. Por fim, nós realizamos um processo 

de cruzamento de casos para sintetizar nossos resultados e construir a teoria. Resultados: 

a teoria resultante, denominada PRM-SECO, destaca as interações entre diferentes formas 

de poder, além da correspondente(s) fonte(s) no ecossistema de software. Ela revela que 

(1) o poder é fluido em um ecossistema de software formado por PMEs; (2) base de 

clientes e competências/conhecimento são as fontes de poder mais frequentemente usadas 

pelas PMEs; (3) poder do conhecimento é a forma de poder fundamental, que gera a 

maioria das capacidades de poder que as PMEs possuem; (4) poder de recompensa 

aproxima o parceiro e muitas vezes é exercido pelas PMEs; (5) poder coercitivo perturba 

as parcerias e raramente é exercido pelas PMEs; (6) poder de referência tende a suplantar 

outras formas de poder e raramente é detido pelas PMEs; e (7) poder legítimo é a forma 

de poder mais frequentemente exercida pelas PMEs. Conclusão: esta teoria oferece uma 

melhor compreensão sobre como poder e dependência influenciam o comportamento e 

coordenação de empresas em um ecossistema de software. O foco particular em PMEs 

complementa o estado-da-arte, uma vez que a maioria das pesquisas na área diz respeito 

a ecossistemas governados por grandes atores, tais como SAP e Apple. É uma lente útil 

para que pesquisadores explorem parcerias em ecossistemas. Além disso, é uma 

ferramenta valiosa para as empresas analisarem a distribuição de poder, terem ideias sobre 

como evoluir a sua participação na rede e definirem estratégias sustentáveis para a 

governança do ecossistema. 

Palavras-chave: Ecossistema de software. Parcerias. PME. Poder. Dependência. Estudo 

de caso múltiplo. Análise cross-case. 
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1  INTRODUCTION 

1.1. RESEARCH CONTEXT 

The dynamics of the software industry has gradually changed in the last decade 

due to partnerships established among competing vendors. Software firms perceive that 

the amount of functionality to be developed to satisfy the demands of customers is far 

more than what can be built in a reasonable amount of time and with an R&D investment 

that offers an acceptable return on investment (BOSCH, 2012). As a result, they have 

shifted to a complex and networked setting called software ecosystem. Such inter-

organisational environment is defined as a set of businesses functioning as a unit and 

interacting with a shared market for software and services, together with the relationships 

among them (JANSEN, FINKELSTEIN and BRINKKEMPER, 2009). In an ecosystem, 

competitors act as partners and collaboratively develop software products and platforms 

for a shared customer base (SADI and YU, 2014). Hence, they increasingly redefine roles 

as well as patterns of cooperation and innovation based on their position in a value chain 

(HANSSEN and DYBA, 2012). 

The increasing growth of software ecosystems confirms that companies 

competing in the same market have recognised their need to interact as means to survive 

in a turbulent environment. By engaging in competitive collaborations (NALEBUFF and 

BRANDENBURGER, 1997), these firms embrace ‘coopetition’ (POPP, 2013). Such 

partnerships enable them to cope with financial, time and knowledge constraints 

(KHALIL et al., 2011). In this way, they co-evolve in a hub of local and/or global market 

by acquiring new skills, sharing features and clients, and dividing development costs 

(HAMEL, DOZ and PRAHALAD, 1989) (BOSCH, 2009).  

However, empirical evidence often shows the fragility of interfirm relationships 

between rivals in a software ecosystem, which stems from new challenges in business, 

social and technical levels (HUANG et al., 2009) (JANSEN, PEETERS and 

BRINKKEMPER., 2013). These firms shall trigger efforts towards an increasing 

platformisation of their products for outside development, via extensible component-

based architectures (BOSCH, 2009). Their interactions also raise the need for knowledge 

management to support communication and efficient propagation of information 

(JANSEN, FINKELSTEIN AND BRINKKEMPER, 2009). In addition, features are 

offered by different partners in the ecosystem, which implies on reconciling their specific 

interests and conflicting priorities during requirements definition (MANIKAS and 

HANSEN, 2013b). Hence, this increasingly networked structure demands new business 

models to address issues of ownership and open innovation (SCHUETZ et al., 2013). 
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1.2. MOTIVATION 

In a software ecosystem environment, companies complement each other from a 

technical view, by extending their products with externally developed components or 

applications, as well as from a business dimension, by sharing customers and sales forces 

(BOSCH, 2012). Hence, there is a mutual dependence for survival and effectiveness 

(IANSITI and LEVIEN, 2004). Jansen and colleagues (2012) discuss the dependence that 

the firm GX Software and a partner have on each other: “GX WebManager is dependent 

on several components supplied by the Apache Foundation and GX Software contributes 

actively by frequently participating in open source development of Apache components”. 

Such network of dependent parties generates a flow of power among them. Their 

cooperation is brought about by the process of influence and power (DAPIRAN and 

SCOTT, 2003). Therefore, the network over which the software ecosystem is structured 

is not random; instead, it represents a power distribution. For example, an orchestrator 

company structuring the governance of its ecosystem must define how much power is left 

to the community and how much it will keep for itself. In this way, firms that open their 

product roadmaps give up their legitimate right of exclusively defining upcoming features 

and share this power with ecosystem partners, who will be able to adjust the roadmap 

(JANSEN et al., 2012). The firm then reinforces its dependence upon partners’ inputs, 

which is common in an ecosystem setting. For instance, the orchestrator is dependent on 

its suppliers. If a supplier decides to change its strategy, this may affect the entire software 

ecosystem (VAN DEN BERK, JANSEN and LUINENBURG, 2010). 

Although software ecosystems can evolve via serendipity and self-organisation, 

in general, a leading firm catalyses the emergence and subsequent development of the 

network (WILLIANSON and DE MEYER, 2012). The strategic position generally 

belongs to a software firm that smartly use its sources of power. These assets will play an 

active role in stimulating and shaping the ecosystem around the firm. For instance, the 

partnership between Microsoft and Apple demonstrates how often Microsoft exercises its 

power over partners to impose its choices. Bill Gates used to exercise what is called ‘hard 

power’, threatening to halt development of Microsoft Office for Mac computers unless 

Apple adopted Microsoft’s web browser (YOFFIE and KWAK, 2006). Hence, power is 

a critical aspect of interfirm relationships in business networks (OLSEN et al., 2014). 

The previous paragraphs evidence that power and dependence not just influence 

but also reflect the operation of a software ecosystem. We observed this fact in our 

investigation, which analyses the partnerships among small-to-medium enterprises 

(SMEs) building a software ecosystem. Our motivation to focus on SMEs is twofold. 

Firstly, they constitute the main form of business organisation world-wide, accounting 

for 95-99% of business population depending on the country, according to the 

Organization for Economic Co-operation and Development. Secondly, despite the 

relevance of SMEs, the majority of academic research does not take into account their 

needs in the field of software development (COLOMO-PALACIOS et al., 2014). In 
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particular, relatively little scientific knowledge is available regarding ecosystems formed 

by SMEs. Hence, the specificities of these firms (e.g. flexibility and openness for 

innovation, limited financial and human resources) are not explored by researchers in 

software ecosystems field, who generally target mature ecosystems governed by big 

players such as SAP (GUEGUEN and PELLEGTIN-BOUCHER, 2004) (CECCAGNOLI 

et al., 2011) (RICKMANN, WENZEL and FISCHBACH, 2014), Microsoft (PAGE and 

CHILDERS, 2012) (VAN ANGEREN et al., 2013b), Apple and Google (EATON et al., 

2011) (TILSON, SORENSEN and LYYTINEN, 2012) (VAN ANGEREN et al., 2013a). 

Although software ecosystems is a topic that has gained importance in the last 

decade, the literature in this field is still maturing (MANIKAS and HANSEN, 2013b). 

This is the most recent trend in the software industry (SADI and YU, 2014). Hence, there 

is a need to build a common theoretical foundation to advance and direct the development 

of research in software ecosystems. In particular, Hanssen and Dybå (2012) and Manikas 

(2016) suggest that researchers relate existing theories to explain phenomena in this field. 

1.3. RESEARCH QUESTIONS AND GOALS 

In view of the previous motivation, we directed this work towards investigating 

the following research question: 

RQ1 – What is the dynamics of partnerships among SMEs in 

a software ecosystem? 

To address RQ1, we performed a multiple case study involving two exploratory 

case studies (Case Study I – CSI and Case Study II – CSII) of eight software firms. Our 

broad goal was to examine the main characteristics of the partnerships among SMEs as a 

means to understand their functioning in an emergent software ecosystem setting. The 

preliminary analysis of research results revealed the notions of power and dependence as 

significant and cross-cutting issues, from which we could explain different dimensions of 

the partnerships. Hence, we focused our investigation on the interplay between power and 

dependence in an ecosystem, translating this problem in the research question below: 

RQ2 – How power and dependence manifest in partnerships 

among SMEs participating in a software ecosystem? 

Based on the findings obtained through these research questions, we built a 

substantive theory represented in the form of the model PRM-SECO. This theory explores 

the notions of power and dependence, focusing on the forms and correspondent sources 

of power. It consolidates a set of power patterns, which are propositions about the exercise 

of power by SMEs and its effects in the software ecosystem.  

Power is a base ‘atomic particle’ of relationships (DAPIRAN and SCOTT, 2003), 

which seriously affects the success or failure of a working relationship (LEONIDOU et 

al., 2014). Therefore, the resultant theory enables us to describe the behaviour of firms 
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and discuss the coordination of partners in a software ecosystem (BLOIS and 

HOPKINSON, 2013). Such in-depth analysis of power-dependence relationships is a 

useful lens for researchers to explore software ecosystems. From the perspective of 

practitioners, it is a valuable tool for companies to have insights on how to evolve their 

participation in the ecosystem and obtain a better position in the market. Moreover, by 

examining power distribution, orchestrators can better define sustainable strategies for 

ecosystem governance (e.g. how to affect the resource flow and manage partnerships) 

(HURNI and HUBER, 2014). 

1.4. SUMMARY OF THIS THESIS 

This thesis is organised as follows: Chapter 2 presents the theoretical foundation 

of this research. Chapter 3 depicts the overall research design. Chapter 4 and Chapter 5 

describe the results of Case Study I and Case Study II, respectively. Chapter 6 presents 

the proposed theory with hypotheses that explain the phenomenon investigated. Finally, 

Chapter 7 concludes this work, highlighting its main contributions and limitations, and 

presenting directions for further studies. 
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2  THEORETICAL FOUNDATION 

In this chapter, we describe the concepts and theories that provide the foundations 

of this work. In Section 2.1, we provide a conceptual background on software ecosystems. 

Section 2.2 presents formal definitions related to the constructs power and dependence. 

In Section 2.3, we provide an overview of the context of small-to-medium enterprises. 

The concepts detailed throughout these sections supported all phases of this research, 

from case studies design to the interpretation of results and theory development. Finally, 

we conclude the chapter with final remarks in Section 2.4. 

2.1. SOFTWARE ECOSYSTEMS 

Two different research groups carried out efforts to describe the field of Software 

Ecosystems. As a result, research community benefited from a systematic mapping study 

performed by Barbosa and colleagues (2013) and two systematic literature reviews 

headed by Konstantinos Manikas (MANIKAS and HANSEN, 2013b) (MANIKAS, 

2016). These works are ground references in this part of the conceptual background. 

2.1.1. DEFINING SOFTWARE ECOSYSTEM 

According to Williamson and Meyer (2012), the idea of partnering is by no means 

new. In medieval Britain, the management of what was called a ‘common land’ was based 

on a network of partnerships. Such system maintained flexibility while enabling parties 

with different, but complementary, capabilities to jointly work for their mutual benefit.  

A partnership is defined when firms join efforts to achieve objectives that each 

one, in isolation, could not attain easily. It can be seen as a purposive strategic relationship 

between companies that share compatible goals, strive for mutual benefit, and keep a high 

level of mutual interdependence. A partnership differs from more general business 

relationships due to (i) firms’ degree of mutual commitment, respect, trust and influence; 

(ii) communication behaviour that involves transparency and information sharing; and 

(iii) tendency towards joint problem solving; among other properties (MOHR and 

SPEKMAN, 1994). An ideal partnership should involve agreed goals, pursued through a 

rational division of labour, based on advantages and abilities of each partner and with a 

careful balance between synergy and autonomy (BRINKERHOFF, 2002). 

In recent years, software companies have increasingly defined partnerships to 

raise the diversity of technologies, create innovations and enter new markets. They leave 

the traditional software development paradigm, in which a single firm is in charge of 

designing, implementing and selling the product. These firms have opened their interfaces 

to external developers to integrate specific solutions and build them within their platforms 

(CHE and PERRY, 2014). These interactions occur in the form of partnerships and allow 

external actors to customise or complement the functionality of existing products, and 

provide technical services such as systems integration and maintenance (CUSUMANO, 
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2004). This strategy differs from an outsourcing approach, when a few well-defined 

activities are undertaken by other actors. This sort of partnership is also distinct from 

those in supply chains, since the firms developing complementary innovations (e.g. apps 

for Google or Apple marketplaces) do not necessarily buy from or sell to each other 

(GAWER and CUSUMANO, 2014). Instead, the customers are external to the network. 

The growing phenomenon of partnering originates software ecosystems. Using a 

product-oriented perspective, Messerschmitt and colleagues (2005) describe a software 

ecosystem as “a collection of software products that have some given degree of symbiotic 

relationships”. Lungu and colleagues (2010) adopt a project-oriented emphasis in its 

definition: “software ecosystem is a collection of software projects which are developed 

and evolve together in the same environment”. Bosch (2009) highlights a social 

dimension: “a software ecosystem consists of the set of software solutions that enable, 

support and automate the activities and transactions by the actors in the associated social 

or business ecosystem and the organisations that provide these solutions”. This research 

considers the definition from Jansen and colleagues, who state a software ecosystem is: 

A set of businesses functioning as a unit and interacting with a shared 

market for software and services, together with the relationships among 

them (JANSEN, FINKELSTEIN and BRINKKEMPER, 2009, p. 187). 

In a software ecosystem, firms leave the dominant logic of doing business, based 

on integrated manufacturing, in-house research and development, and direct sales. They 

invest in innovative business models, which propose novel ways for a firm to collaborate 

with partners, and for them to create and capture value from the network (WEIBLEN, 

2015). These open business models may not imply monetary benefits. They may serve 

ecosystem actors through value in the form of revenues but mainly involve promotion 

and knowledge gain, for instance (MANIKAS and HANSEN, 2013b). 

2.1.2. SOFTWARE ECOSYSTEM DIMENSIONS AND STRUCTURE 

Jansen, Finkelstein and Brinkkemper (2009) offered a description of the structure 

of a software ecosystem. The authors create three perspectives related to an ecosystem. 

The Software Vendor (SV) level considers all products and services supplied by the 

software vendor and the vendor itself. The Software Supply Network (SSN) level 

involves all buyers and suppliers who are in direct contact with the software vendor. 

Finally, the Software Ecosystem (SE) level involves all related software firms in the 

ecosystem. The present work provides a fine-grained structure of an ecosystem. It 

addresses the broader view of an ecosystem and sheds light on its components (SV level). 

This research adopts the three-dimensional view of software ecosystems proposed 

by Campbell and Ahmed (2010). These authors indicate that an ecosystem is composed 

of three perspectives: business, social and technical/architectural. These dimensions are 

integrated through software engineering processes. By examining the role of these pillars, 

we arrived in the following definitions: 
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 Business dimension – is driven by elements such as vision, innovation and 

strategic planning. It addresses the definition of business strategies (e.g. profit or 

revenue models), as well as partnership models with correspondent benefits for 

the ecosystem participants (MANIKAS and HANSEN, 2013b). This dimension 

also involves the knowledge flow through a business (DOS SANTOS and 

WERNER, 2011). 

 Social dimension – encompasses connecting relationships among companies or 

community of developers (in open-source ecosystems) in the associated social 

ecosystem (BOSCH, 2009). This dimension includes elements such as 

utilitarianism (reasons behind actors’ interaction and motivation to build 

alliances), promotion (recognition of actors’ capabilities and engagement) and 

knowledge gain (opportunities to show and enhance actor’s capabilities) (DOS 

SANTOS and WERNER, 2011). It also encompasses the roles of actors and rules 

for social interaction. 

 Technical dimension – is centred on technological aspects of the ecosystem. It is 

concerned with the software solutions provided by partners, generally built and 

integrated through a common software platform. This dimension involves 

elements such as software product lines (e.g. defining platform features through 

commonality and variability management) and software product management 

(e.g. portfolio management and product roadmapping). 

A set of structural elements compose a software ecosystem in each of these three 

dimensions. To identify them, we went beyond the work from Campbell and Ahmed 

(2010)1 and considered the contribution from van der Berk, Jansen and Luinenburg 

(2010)2, which provides schemes interrelating concepts in this environment. Besides, we 

analysed the systematic literature reviews from Barbosa and colleagues (2013)3 and 

Manikas and Hansen (2013)4 to map these constructs, as these works synthesise multiple 

studies from software ecosystems field, in diverse perspectives. We enhanced this set 

with results from a recent literature review conducted by Manikas (2016)5. 

We adopted these works since so far there is no formal taxonomy to describe the 

structure of a software ecosystem, i.e. there is lack of a glossary or defining work that 

collects these elements into one tome of ecosystems knowledge (ALVES, 2016). 

Thereby, we relied on the former references, which present a conceptual analysis of 

software ecosystems and are widely adopted in the field, with citations that vary from 23 

to 139, according to Google Scholar database (searches performed in 17/07/2016 

excluding the recent work from Manikas, as it was published online in 2016). 

Table 2.1 presents a synthesis of the core elements of a software ecosystem, based 

to its dimensions. To describe these constructs, we considered definitions from the former 

works, as well as from additional references from software ecosystem. We also indicate 

specific section of this work in which some of the concepts are detailed. 
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Table 2.1 – Description of the core elements of a software ecosystem. 

Dimension Elements 

Business 

 Governance3,5 – strategic procedures that aim to guarantee a proper use of 

the resources, enhance productivity, support robustness and foster the 

health of the software ecosystem (cf. Section 2.1.5). 

 Health management2,3,4 – analysis of ecosystem performance, which 

involves its productivity, robustness and niche creation (cf. Section 2.1.5). 

 Vision1,2,4 – statement of desired future state of the software ecosystem; 

reason for companies to engage in the network. 

 Strategy1,2,3,4 or strategic plan1,3,4 – statement of ecosystem strategic goals 

(generally as a consequence of software product/platform strategy), which 

is aligned with the vision and defines the focus of ecosystem members. 

 Entry barriers2,3 – tactical definitions related to ecosystem openness (e.g. 

paid membership and long certification process for SAP ecosystem); low 

entry barriers decrease ecosystem stability due to uncontrolled growth and 

loss of quality, whereas high entry barriers compromise innovation. 

 Business orchestration techniques2,5 – regulations related to ecosystem 

business; they involve sharing the vision and defining the boundaries of the 

ecosystem, as well as structuring certification/partnership programs. 

 Business model1,3,4,5 – description of how an ecosystem member organises 

itself to create and distribute value in a profitable manner (WEIBLEN, 

2015) (cf. Section 2.1.1). 

 Intellectual property right3,4 – regulation related to product ownership; it 

involves patents, copyrights and licenses, and is approached by the business 

model (CECCAGNOLI et al., 2011; WEIBLEN, 2015). 

 Innovation1,2,3 – development of novel products and services, linking the 

ecosystem to a market and making the platform innovative; it can be driven 

by the keystone and/or leveraged by other participant companies. 

 Marketing and sales2 – area of the firms within the ecosystem that is 

responsible for marketing the platform and products. 

 Marketplace2,3 or app store1,2,4 – an electronic commerce that provides 

customers with software/functionality and services, delivering the value 

created by ecosystem members (JANSEN and BLOEMENDAL, 2013). 

 Revenues4 – monetary results of business activity in the software 

ecosystem, which turns value into payment/income and profits. 

 Financial resources1,2,4,5 – money that a member or an external actor can 

inject into the software ecosystem; it can improve the financial health of 

one or more members and/or of the network, if these investments are 

properly used (e.g. budget for innovation projects). 

 Pool of customers2,3,4 – potential customer base of the software ecosystem, 

formed by most of the individual customers of the members. 

 Market information1,2,4 – comprehensive and relevant information from 

the keystone company and the market (e.g. new requirements); it is a means 

to create innovation and higher production; companies must strategically 

decide how much information they intend to share with partners. 
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Dimension Elements 

 Social 

 Role1,2,3,4,5 – function (e.g. keystone, vendor) played by an actor in the 

ecosystem; it is related to a position and set of duties (cf. Section 2.1.4). 

 Social orchestration techniques2,5 – regulations related to ecosystem 

members; they involve definitions of who (roles) and how (responsibilities) 

makes decisions in the network, and how expectations are managed. 

 Interfirm relationships1,2,3,4,5 – interactions among ecosystem members in 

providing software and services; they may vary according to the actor 

participation model (e.g. free ecosystems are open to any actor, whereas 

proprietary ecosystems often require a certification for those willing to join 

the network, which implies on formal roles and scope of operation). 

 Skills1,5 or knowledge1,2,3,4,5 – abilities, experience and/or information held 

by a member of the software ecosystem. 

 Reputation2 – opinion that others in general have about a firm and/or 

product/platform, which generates respect and admiration, and impacts the 

ability of a firm to attract others; it is a key enabler of ecosystem success. 

 Utility1,3 – intrinsic and direct benefits or rewards received by an actor once 

engaging and/or contributing to the software ecosystem. 

 Promotion1,3,4,5 – forms of guaranteeing the visibility and recognition of 

the skills or knowledge of a member in the software ecosystem and/or in 

the market; the keystone is the main responsible for such promotion. 

 Human resources3 – people who make up the workforce of the members 

of the software ecosystem (i.e. the external developer himself; the system 

analysts, business analysts and developers from a firm, etc.). 

Technical 

 Software platform1,3,4,5, technological platform2,4 or technological 

infrastructure5 – set of solutions that is made available to ecosystem 

members via a set of access points or interfaces; it is usually a software 

product or group of software libraries/Application Programming Interface. 

 Software product1,2,3 or component1,2,3,4,5 – software/module/feature, 

system running the software or non-software system with related software 

artefacts (e.g. engineering model) (KRUEGER and CLEMENTS, 2013). 

 Software product line1,3,5 – portfolio of related products, with common set 

of assets (e.g. data models, code) (KRUEGER and CLEMENTS, 2013). 

 Technical orchestration techniques2,5 – regulations related to the 

products and platform; they involve setting of standards, quality criteria, 

developer rules and product distribution. 

 Software engineering processes1,3,4 – procedures that support the design, 

development and maintenance of products in the ecosystem; they are based 

on an integration-centric approach, with architecture modularisation and 

flexibility, independent deployment and releases synchronisation. 

 Software platform and product management2,4 – portfolio management, 

roadmap definition, release planning, and requirements management. 

 Research and development1,2,3 – area of the firms within the ecosystem in 

which new functionalities for the product or platform are designed and 

implemented. It is responsible for product/platform innovation initiatives. 

 Support and services2 – area of the firms within the ecosystem that is in 

charge of helping partners and users to use/access the product/platform. 
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Figure 2.1 gives an overview of the main elements that form a software ecosystem. 

 

Figure 2.1 – Synthesis of the core elements of a software ecosystem. 

2.1.3. SOFTWARE ECOSYSTEM TYPES 

Software ecosystems can be defined by types. Bosch (2009) presents a taxonomy 

composed by three types. Operating system-centric software ecosystems were the first 

to be explicitly identified and managed. They are domain independent and assume that 

third parties build applications that offer value for clients. Examples are Linux and Apple 

OS X. Application-centric ecosystems are organised around an application and are 

opposite to operating system-centric ecosystems. They are domain-specific and often start 

from an application that succeeds in the market place without relying on an ecosystem 

around it. Examples of this type are Microsoft’s Office suite and Autodesk’s AutoCad. 

Finally, end-user programming ecosystems provide a configuration and composition 

environment intuitive enough to have end-users creating applications themselves. They 

focus on developers with good domain understanding, but no IT degree. Examples of this 

type include MIT Android App Inventor. 

Another classification was presented by Olsson and Bosch (2015) on the basis of 

a multiple case study in six business-to-business software companies. The innovation 

ecosystem is formed by customers, third party developers and suppliers. It focuses on 

development of new functionality to share and minimise innovation costs/risks, when 

there is a high market uncertainty. This type promotes open innovation, coopetition and 

partnerships, using mechanisms such as product platforming, collaborative design and 

innovation networks. The differentiating ecosystem is raised by a keystone player, with 

the goal of optimising and extending existing functionality. This firm turns innovations 
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into core product offerings, keep internal control over value-adding functionality and 

optimise for maximum customer value. This ecosystem emerges when innovative 

functionality have proven valuable for customers and fosters innovation transfer, R&D 

management and strategies monetising. The mechanisms used here include data-driven 

development, patents, contracts and licenses. Finally, the commoditising ecosystem is 

composed of suppliers, competitors and developers to reduce efforts related to old, non 

value-adding functionality. These firms start to share maintenance costs when 

functionality has become so integral to the product that it no longer offers customer value. 

It promotes open-source software, commercial off-the-shelf products and standardisation, 

using mechanisms such as open platforms, API’s and connecting services. 

This research considers a broader and more common classification proposed by 

Manikas and Hansen (2013b). The authors suggests that in proprietary ecosystems the 

source code and other artefacts produced are protected and new players usually need to 

be certified to participate in the network. Popular examples are the Apple iOS, Microsoft 

Dynamics CRM and SAP ecosystems. In their turn, free or open-source software 

ecosystems have actors who participate independently from receiving revenues from their 

activity and whose certification is generally flexible. Facebook and Eclipse ecosystems 

belong to this category. Recently, Manikas (2016), introduced the type hybrid, which 

concerns ecosystems that support both proprietary and open-source contributions.  

2.1.4. SOFTWARE ECOSYSTEM ACTORS 

The varied types of software ecosystems result in different roles and duties to be 

associated with participants. The networked structure of ecosystems was analysed by 

Iyer, Lee and Venkatraman (2006), who classify firms as hub, broker and bridge. Hub is 

a company with a high number of relationships such as Microsoft and Oracle. Broker is 

a firm that creates a connection between two sets of firms, such as the link established by 

SAP between Oracle and MySQL. Finally, a bridge is a company that creates a critical 

connection to the overall relationships within the network. Examples of companies 

playing this role are those developing middleware solutions, such as TIBCO software. 

According to Iansiti and Levien (2004), the actors in a software ecosystem can be 

divided in keystone and niche players. Schuetz and colleagues (2013) exemplifies this 

concept by classifying platform providers as keystones and other firms who participate in 

the ecosystem as niche players. Hanssen and Dybå (2012) recognises that a plethora of 

actors might co-exist in an ecosystem and cites what it considers as key roles: keystone, 

end-user and third party organisation.  

The classification from Popp (2010) associates actors to the structure of a software 

ecosystem. The author discusses three main roles in an ecosystem: software vendor, 

partner and customer. They give rise to what he calls subsystems. The software vendor 

may either be responsible for the ecosystem (i.e. a keystone firm such as Apple) or only 

part of a partner ecosystem. This subsystem contains software vendors or system 

integrators that establish partnerships to offer complementary features or implementation 
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services for each other’s solutions. In its turn, the supplier ecosystem includes providers 

of the companies and open source communities. Finally, the customer ecosystem contains 

existing and potential customers of the partners. 

Manikas and Hansen (2013b) provide an overview of the most common actors in 

a software ecosystem. We adopt this categorisation, whose roles are following described: 

 Keystone / orchestrator – company or department of a company, actor or set of 

actors, community or independent entity that is in charge of the well-functioning 

of the ecosystem. This player is responsible for running a platform; creating and 

applying rules, processes and business procedures; setting and monitoring quality 

standards; and/or orchestrating actors’ relationships. 

 Niche player – company, person or entity that contributes to the ecosystem by 

using the platform to develop or add components/applications to it, producing 

functionality that customers require. It creates or enhances capabilities that 

differentiate it from other ecosystem members. It complements the work of the 

keystone and may influence decision-making in ecosystem management. 

 External actor / external developer (team) / third party developers / 

community – company, person or entity that uses the possibilities offered by the 

ecosystem, generating indirect value. It is external to the ecosystem management 

and usually has an activity limited to its interests. In ecosystems based on a 

software platform, third party organisations use such central technology to 

develop related solutions or services (HANSSEN and DYBÅ, 2012). 

 Vendor / independent software vendor / reseller / value-added reseller – 

company or business unit that makes profit from selling the products of the 

ecosystem to customers, end-users or other vendors. The products might be 

complete integrations (in this case, the actor is called system integrator 

(KITTLAUS and CLOUGH, 2008)), components, selling or leasing of licenses or 

support agreements. If products are modified, we have a value-added reseller. 

 Customer / end-user – person, company, entity that either purchases or obtains 

a product of the ecosystem from a niche player or a vendor. In ecosystems built 

around a platform, these actors are generally dependent on this infrastructure to 

carry out their business, whatever that might be (HANSSEN and DYBÅ, 2012). 

2.1.5. SOFTWARE ECOSYSTEM HEALTH AND GOVERNANCE 

Delivering integrated software solutions demands the management of complicated 

interactions and an exchange of knowledge between mutually dependent partners 

(WILLIAMSON and MEYER, 2012). Hence, a coordinator firm (such as a keystone in 

mature software ecosystems) is the main responsible for orchestrating ecosystem 

members and coordinating development efforts. This task requires software ecosystem 

governance, i.e. the creation of procedures to control, maintain, or change the ecosystem. 
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It includes business and technical aspects such as management of the integration 

technology and interfaces, definition of a sustainable business model, and development 

of partners (VAN ANGEREN, ALVES and JANSEN, 2016). A successful governance 

strategy guarantees competitive success of partners, with a healthy ecosystem. It brings a 

growing number of opportunities for participants and a great ability to innovate by 

transforming inputs into new products and services at lower costs (HARTIGH, TOL and 

VISSCHER, 2006; IANSITI and LEVIEN, 2004; ALVES et al., 2016). 

All actors are committed to a certain degree to ensure their own health as well as 

their partners’ health in the ecosystem. Hence, ecosystem prosperity represents their own 

prosperity. Iansiti and Levien (2004) propose a viewpoint inspired on biological 

ecosystems to define health as “the extent to which an ecosystem as a whole is durably 

growing opportunities for its members and those who depend on it”. Hartigh, Tol and 

Visscher (2006) argue the health of a business ecosystem is a way of assessing its strength 

at a specific moment. To measure it, one shall consider the following elements: 

 Productivity – indicates the ecosystem ability to transform inputs into products 

and services. Number of applications in an App Store is a possible way of 

measuring the productivity of a software ecosystem. 

 Robustness – indicates the ecosystem capacity to deal with interferences and 

competition pressure. The survival rate of ecosystem members is a metric to 

measure this aspect. 

 Niche creation – represents the opportunities for participants available in the 

ecosystem, fostering diversity and contributing to innovation. The number of new 

players around the ecosystem platform is a way to assess niche creation.  

LINGEN and colleagues (2013) proposed specific metrics based on these 

elements, such as: growth of the platform, centrality of the platform, market share analysis 

and level of contribution per community user. Manikas and Hansen (2013a) relate 

ecosystem health to the well-functioning of the ecosystem. The authors claim that 

business ecosystems are aligned with natural ecosystems, where “the products of the 

ecosystem (i.e. energy) are represented by the actors (i.e., species) by enclosing energy 

in the energy flow between the species”. For instance, herbivorous species are both actors 

and products in a natural ecosystem. Instead, software ecosystems have actors that differ 

from the products: “the main product of the actors is software”. The symbiosis of this 

software can influence the health of a software ecosystem. At the same time, the authors 

argue that “the influence that the software components have on the software ecosystem 

health is independent of the actor health”. In addition, the particular presence of an 

orchestrator, which is an entity that organises the ecosystem by creating rules and 

processes for actors and software, for instance, has significant effect on ecosystem health. 
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2.1.6. SOFTWARE ECOSYSTEM LIFECYCLE 

By assessing the health of the software ecosystem, it is possible to monitor its 

evolution. Moore (1993) proposed a four-phase lifecycle for a business ecosystem. Once 

classifying an ecosystem in a given evolutionary stage, one can understand how it will 

move and direct the changes. However, the author acknowledges that these phases may 

blur in reality (e.g. elements or challenges related to one phase that raise in another). We 

present this lifecycle in Figure 2.2 and subsequently describe its four stages. 

 

Figure 2.2 – Evolutionary stages of a Software Ecosystem. 

 Birth – focuses on the definition of customer needs. It involves the initial 

development of products and services that meet market needs. Potential players 

will join the ecosystem to participate in the conception of products and services. 

Such value co-creation may occur through a platform under construction. A leader 

must emerge during this stage to begin a process of fast and constant improvement 

of the ecosystem by orchestrating and nurturing participants. 

 Expansion – embraces the growing of the software platform and customer base. 

It involves internal and external battles for conquering customers, reaching new 

segments and increasing market share. Disputes among rival ecosystems happen 

during expansion. This stage focuses on demand stimulation and market growth 

without falling into pitfalls of supply and demand. Established firms can exercise 

great power in marketing and sales, as well as in production and distribution. 

 Leadership – is also known as ‘maturity’ and involves internal disputes among 

players to get more power in the network, after the ecosystem proves to be big 

and profitable. The structure of processes central to the ecosystem (e.g. 

management and development processes) becomes more stable, which favours the 

contribution of participants. It diminishes the dependence of participants on the 

keystone and some firms might even attempt to fight for ecosystem leadership. 

Central firms reinforce their roles by making innovative contributions and 

extending their pool of customers, which are means to gain bargaining power over 

partners and shape future directions of the ecosystem. 

 Self-renewal – in this stage, the ecosystem will either die or start a new 

evolutionary cycle. It brings innovation to keep the ecosystem strong, increasing 

its capacity to adapt to changes and external interferences. Otherwise, there is the 

risk of ecosystem’s death. Mergers and acquisitions among ecosystem participants 

or even among ecosystems can happen at this stage. 
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In this research, we investigate the emergence of two software ecosystems. They 

originate in the strengthening of multiple, bi-lateral alliances among complementors 

(WILLIANSON and DE MEYER, 2012). During birth phase, software companies start 

to focus on evolving the core of their products while relying on partners to develop 

complements or extensions (e.g. modules) (SADI and YU, 2014). A group of 

complementors co-create value by combining their solutions to address market needs for 

additional features or services. These firms gradually share their customers and get access 

to new segments (SADI and YU, 2014). As partners, they start to base their business on 

the other, since the collaboration becomes mutually beneficial for both sides (HANSSEN, 

2012). Hence, there is an increasing dependence and need for convergence, which 

requires that partners align their strategies and business models, among other efforts to 

sustain the emerging ecosystem (DITTRICH, 2014). This preliminary stage can be 

particularly challenging for the studied ecosystems, which do not result from an initial 

strategic action of a big software player/keystone, but rather from a collaborative process 

of exploration among partners (ATTOUR and BARBAROUX, 2016). 

2.2. POWER 

This section presents our conceptual framework on power, which is an atomic 

particle of interfirm relationships (DAPIRAN and SCOTT, 2003). Our decision to 

embrace a set of conceptual works on power is due to their complementary views. 

Although each of them can support our research, none of them is comprehensive enough 

to allow us to fully examine the dynamics of power relations among software companies.  

The definition of power from Emerson (1962) is a common operationalisation of 

this construct in studies on inter-organisational settings (MEEHAN and WRIGHT, 2012). 

These studies primarily draw on the power base theory developed by French and Raven, 

which is one of the most adopted conceptualisations of power (ELIAS, 2008). Despite 

these authors’ description of power types, they do not analyse how to detail power 

exercise, which we find in arguments from Dahl (1957). 

We considered Davis and Cobb’s strategy (2010) to select the theories that support 

this thesis. These authors consider that one can determine the usefulness of a given work 

in part by the extent to which its ideas are subsequently used by others. Number of 

citations is one form of certification and plays an essential role in academia. For example, 

they showed graphs with areas that adopted Emerson’s power definition along time, 

revealing an increased academic interest for this work in recent years. His power-

dependence theory is heavily cited in Social Sciences, particularly in Sociology journals. 

It has also received great attention from Management and Strategy disciplines. 

We used this quality indicator to assess the merit of theories on power. During 

this process, we also evaluated them regarding description of concepts, provision of 

examples and use of formalisms. In Table 2.2, we present the total of citations (according 

to Google Scholar – search performed in 27/07/2016) attributed to the works that underpin 

our theoretical framework. 
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Table 2.2 – Citations of selected studies 

Publication N. of citations 

DAHL, R. A. The concept of power. Behavioral science, v. 2, n. 3, 

p. 201-215, 1957. 
4683 

FRENCH, J. R. P., RAVEN, B. The bases of social power. 

Cartwright D (ed). Studies in Social Power, p. 150-167, 1959. 
9787 

EMERSON, R. M. Power-dependence relations. American 

sociological review, p. 31-41, 1962. 
6721 

GASKI, J. F. The theory of power and conflict in channels of 

distribution. The Journal of Marketing, p. 9-29, 1984. 
1549 

Table 2.2 shows the significant attention received by these works. In our analysis 

of the literature, which was supported by reviews from Raven (1993) and Elias (2008), 

we observed that further developments of these works have focused on proposing 

punctual refinements of their concepts instead of presenting novel issues or paradoxes in 

their descriptions. However, we do considered inputs from recent literature, although this 

thesis revolves around classic works on power. Contributions from IMP Group1 figure 

within this literature, for instance, as cited in the following sections. 

2.2.1. DEFINING POWER 

One of the first contributions to understand power was presented by Dahl (1957). 

He analyses the existence of power in social relationships and argues this concept is 

ancient – philosophers such as Plato, Aristotle and Machiavelli devoted wide attention to 

power and related phenomena. Dahl presents two premises: (i) power exists and is present 

in a form capable of being studied more or less systematically; (ii) power is probably not 

a thing but many things. His definition indicates that “A has power over B to the extent 

that he can get B to do something that B would not otherwise do” (DAHL, 1957, p. 203). 

The relevance of the work from Emerson (1962) was to reveal that dependence 

is a concept underlying the idea of power. Power resides implicitly in the other’s 

dependency and involves the control of what the other values. According to the author, 

“the dependence of actor A upon actor B is (1) directly proportional to A’s motivational 

investment in goals mediated by B, and (2) inversely proportional to the availability of 

those goals to A outside of the A-B relation” (EMERSON, 1962, p. 32). He introduced 

the notion of power-dependence relationship: 

 

                                                 
1 Industrial Marketing and Purchasing Group: international group founded in 1976 by scholars 

from European countries to develop knowledge in B2B marketing and purchasing (www.impgroup.org). 
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The power of A over B is equal to, and based upon, the dependence of 

B upon A. Recognising the reciprocity of social relations, we can 

represent a power-dependence relation as a pair of equations: Pab=Dba 

& Pba=Dab, where Pab is the power of A over B and Dba is the dependence 

of B upon A (EMERSON, 1962, p. 33). 

Similarly to French and Raven (1959), Emerson adopts the idea of influence to 

define power: “if the dependence of one party provides the basis for the power of the 

other, that power must be defined as a potential influence” (EMERSON, 1962, p. 32). He 

also calls the attention for the fact that, in a given relation, the actors may have different 

levels of dependence. This implies on different levels of power, generating balanced and 

unbalanced dyads. A balanced relationship exists when the dependence of A on B is equal 

to the dependence of B on A. However, when this situation does not occur, we have an 

unbalanced relationship, which leads to a power advantage for one of the parties involved. 

Emerson also criticises the understanding of power as a property of an actor or 

group. He considers that definitions following this reasoning are questionable: “that flaw 

is the implicit treatment of power as though it were an attribute of a person or group (‘X 

is an influential person’, ‘Y is a powerful group’)” (EMERSON, 1962, p. 31). Therefore, 

one shall analyse power from the view of relationships established by the actor: “to say 

that ‘X has power’ is vacant, unless we specify ‘over whom’” (EMERSON, 1962, p. 32). 

In line with this view, Isaac (1987) argues that the exercise if power and the way 

the relationship is worked out in concrete practice are contingent. Hence, power is a 

circumstantial and relative notion, whose exercise involves interdependence: “the 

teacher’s power entails the student’s presence and requires that the student act in a certain 

way” (ISAAC, 1987, p. 23). To understand an actor’s power, we need to evaluate not just 

his unique features, but mainly his identity as participant in structured relationships.  

Lawler (1992) highlights power’s evolving nature. The author proposes a 

‘nonzero-sum assumption’, which defines that power in a relationship may vary. It means 

that there is no correlation between the power capabilities of each actor: 

A nonzero-sum conception indicates that the absolute or total amount 

of power in a relationship is not fixed, but variable. Because the total or 

absolute amount of power in a relationship can vary, the power of both 

parties could conceivably move in the same direction. Both parties 

might increase or decrease in power, or one might gain power while the 

other’s remains constant or diminishes (LAWLER, 1992, p. 21). 

Shifts in an actor power entail a redistribution of their power in the relationship 

or an unequal distribution of changes in total power. Such dynamism results from changes 

in an actor’s sources of power. Any change in the availability or demand for such power 

sources may affect power distribution in a dyad (i.e. an actor obtains or loses power). This 

sheds light on the importance of analysing the process of power use in a relationship. 

The term power capability (PC) denotes an ability of a power holder to exercise 

power, e.g. punish or grant rewards (GASKI, 1986). It reflects the understanding of power 



34 

as a dispositional concept, indicating an ability and a potential (LEONIDOU et al., 2014). 

Such power capability is based on the structure in which the relationship of parties is 

embedded, representing an action where an agent may use its power source(s) (LAWLER, 

1992) (KIM, PINKLEY and FRAGALE, 2005). Lawler offers an example of a PC: 

“unions negotiating with management have some structurally based capability to apply 

leverage (e.g., workers difficult to replace)” (LAWLER, 1992, p. 21). 

An integrated overview of theories on power in provided by Gaski (1984). It 

discusses and compares the contributions of several researchers. This work uses the 

definition from El-Ansary and Stern (1972) to analyse power in marketing channels: 

The power of a channel member [is] his ability to control the decision 

variables in the marketing strategy of another member in a given 

channel at a different level of distribution. For this control to qualify as 

power, it should be different from the influenced member’s original 

level of control over his marketing strategy (EL-ANSARY and STERN, 

1972 apud GASKI, 1984, p. 10). 

We following present the definition of power adopted by this thesis proposal. It 

emphasises the concept of dependence and is mainly based on the proposal from 

(EMERSON, 1962). We consider that these notions better represent the context of 

partnerships formed by the studied software companies, whose evolution towards a 

mature ecosystem shall entail great connectivity, interdependence and control. 

The power of a company X is the ability to exert some sort of influence in the 

relationship with a company Y, and it is equal to the dependence of Y upon X. 

The dynamism inherent to the exercise of power (relative and contingent) and the 

existence of power-dependence relationships themselves can become objects of 

contention and struggle (ISAAC, 1987). Reve and Stern (1979) argue that the 

interdependence of actors in a marketing channel brings seeds of conflict. It originates in 

the sharing of responsibilities (who has the right to represent a particular product), 

alignment of strategies (whether prices and service are being maintained at reasonable 

levels) or roles definition (why some companies are sometimes bypassed via direct 

selling), for instance. However, the concept of power exists in the relationship between 

two given actors even in the absence of real conflicts. 

2.2.2. POWER FORMS 

The study of power from John French and Bertram Raven was originally 

presented in the book ‘Studies in Social Power’ in 1959 and is widely recognised as a 

seminal work in the literature. They present an analysis theory that addresses the question 

‘what are the sources of power?’. Their motivation relied on the fact that it is not simple 

to detect whether an evidence of power results from a single source. By mapping power 

bases, one could also account for the different effects (e.g. positive influence, control) 

that an actor can generate in another once they keep a relationship. Hence, French and 
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Raven proposed a taxonomy of the main power forms, which comprises five major types: 

coercive power, expert power, legitimate power, referent power and reward power.  

We describe each power form in Table 2.3, which is organised as follows. The 

first column indicates the power form. The second column defines the type according to 

French and Raven work (1959). The last column brings the interfirm perspective of this 

type based on the interpretation of the IMP Group (LEONIDOU et al., 2014). Next 

paragraphs discuss how we mapped these types in studied cases. This highlights theory 

use and consequent adaptation by this research. 

Table 2.3 – Main types of power. 

Power type French and Raven, 1959 Leonidou et al., 2014 

Coercive 

(CO) 
The perception of B that A has the 

ability to punish him. 

Threats by one firm to punish the other 

(e.g., reduction in margins) if it fails to 

cooperate and comply with its requests. 

Expert 

(EX) 

The perception of B that A has some 

special knowledge or expertise. 

Obs. information(al) power can be 

seen as a specific type of expert 

power that involves the control of 

relevant information. 

The specialised and unique expertise 

and/or knowledge possessed by one, 

which is needed by the other. 

Obs. information power is the belief of 

one party that another possesses critical 

information (e.g. key market data) not 

available to the former. 

Legitimate 

(LE) 

The perception of B that A has the 

right to prescribe behaviour for him. 

The belief by one party that the other 

has a legitimate right (based on 

internalised values or formal processes) 

to affect his/her behaviour. 

Referent 

(RF) 

The identification of B with A, i.e. 

feeling of oneness of B with A or 

desire for such identity. If A is an 

attractive group, B will have a desire 

to join in. 

The identification of one party with 

another (e.g. feeling pride of dealing 

with the other partner), which makes it 

comply with the latter’s requests. 

Reward 

(RW) 

The perception of B that A has 

ability to provide rewards for him. 

The belief by one firm that another firm 

has the ability to mediate rewards and 

that s/he will actually provide these 

rewards (e.g. better credit terms) if the 

former complies. 

Leonidou and colleagues (2014) also approach the idea of dependence. The 

authors argue any form of interdependency between interacting parties gives rise to 

power. They define the notion of dependence in interfirm relationships as “the extent to 

which one party needs to maintain a relationship with another to acquire resources and 

accomplish his or her goals” (LEONIDOU et al., 2014, p. 14). Our research considers this 

definition to explore the idea of dependence in the partnerships among SMEs. 



36 

Although French and Raven (1959) focused on social influence and interactions 

between persons, their classification is widely accepted in other fields, such as marketing 

channel literature (GASKI, 1984). Hunt (2015) reinforces that no misuse has occurred 

with the migration of power-base theory from interpersonal to interfirm contexts. Raven 

also favourably cites channels of distribution articles in his review of the adoption of his 

taxonomy across several disciplines (RAVEN, 1993), with no mention that these 

applications were inappropriate. This theory formed the basis of key contributions to 

depict channel power and still influences work in multiple areas (BLOIS and 

HOPKINSON, 2013). Its wide adoption stems from the loose conceptual framework 

created by these theorists, whose perception of power in a set of forms is suitable to 

analyse interfirm relationships. 

John illustrates a situation of reference power in interfirm relationships: “because 

I really admire the way they run their business, I followed their lead” (John, 1984, p. 287). 

Since firms often do not explicitly state such identification with the philosophy and goals 

of a partner, this is a rather intangible type, which hampers its identification in practice. 

In this research, we considered referent power as the power of a company (i) for being 

reference to another and/or (ii) for occupying a leadership position in its segment/clients. 

Legitimate power is the perception of an actor B that another actor A has a 

legitimate right to wield influence and/or to prescribe behaviour for him (FRENCH and 

RAVEN, 1959) (MALONI and BETON, 2000). Legitimate power has both an inherent 

(natural right) and legal nature (e.g. a sales contract). In a software ecosystem, an example 

is to consider that a firm that owns a given technology can use it to have certain attitudes, 

such as allowing or restricting third parties’ access to it. If the exercise of the power source 

is related to the knowledge of the actor, we consider it is an evidence of expert power. 

For example, if a company masters the specificities of a given segment and reinforces this 

to partners, it is expressing its expert power. 

The boundary between legitimate and coercive power is thin. French and Raven 

(1959) state that coercive power implies on negative valences in given regions of an actor 

life space by another actor A. Since, to same extent, such punishments were a predicted 

right of the actor A, we could understand this situation as an evidence of legitimate power. 

However, we must consider the negative consequences caused. Hence, it is an exercise 

of coercive power. For instance, it is legitimate for a firm to revoke a partnership if the 

quality of the product provided no longer lives up to expectations. In cases such as this 

one, we consider that we are dealing with coercive power, since the right of a company 

leads to a penalty to another. 

It is important to highlight the transitions that may occur among these power 

types. According to Wrong (1980), each power form has a built-in tendency to 

metamorphose over time into a different form. This evolution can be perceived when the 

power-dependence relationships recurs often enough. Williams and Moore (2007) also 

support this view, arguing that one power type has an ability to generate other forms of 

power, acting as a precursor. They also cite works from supply chain and channels 
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research – e.g. (GASKI, 1986) – that examined the effects that reward power or coercive 

power may have on expert power, referent power and legitimate power. 

The original taxonomy from French and Raven was broadened over time (ELIAS, 

2008) and currently comprises 14 types of power. Raven (1993) proposed a specialisation 

of the original power categorisation from French and Raven (1959), creating specific 

subtypes (e.g. personal or impersonal reward). However, this extension was too specific 

and rather centred on the social context, with short relevance for this research focused on 

interfirm relationships in software ecosystems. Moreover, by considering the original 

version of this typology, we could rely on more general concepts and descriptions, which 

are more flexible and easy to adapt to the studied context. 

2.2.3. POWER CHARACTERISTICS 

The work of Dahl (1957) is known as the first face of power. The author presents 

a cause-consequence interpretation of the subject: it sees power as an empirical regularity 

whereby the behaviour of one agent causes the behaviour of another. For our research, 

the main contribution of the work lies in its discussion of the elements of a complete 

definition of power. An example provided by him demonstrates what we could consider 

a vague definition of power: “although the statement that the President has (some) power 

over Congress is not empty, neither is it very useful” (DAHL, 1957, p. 203). The 

relevance of a complete statement is allowing the comparison of power exercises: by 

changing these elements, one can obtain different effects in the relationship. 

The author claims that a precise description of a power situation shall reference 

its source(s). The sources of power consist in the taxonomy introduced by French and 

Raven (1959). In its turn, the sources of power represent tangible or intangible resources 

or outcomes that an actor exploits to affect the behaviour of another (DAHL, 1957). For 

instance, in interfirm relationship such as a partnership, an example of a power source is 

a company’s wide customer base. We represented both characteristics during the analysis 

of power-dependence relationships in studied cases. We avoided including rather general 

power sources. For instance, instead of declaring that the power stemmed from the 

‘knowledge’, we described specific sources such as ‘expertise in the health field’. 

Otherwise, all power evidence could have the same source, weakening our analysis. 

Dahl (1957) also suggests that the researchers cite the means used by an actor, 

which are numerous instruments that he can employ to exercise power. For instance, 

threats or promises to employ the source in some way. In addition, they may involve 

actual use of the source. We started including this element in our analysis of power 

capabilities, but we later perceived that it is a dispensable element, which basically 

describes the application of the power source (e.g. share the customer base). Hence, it 

would not contribute to our discussion of power-dependence relationships.  

The author also cites that the description of a power situation can mention its 

range, i.e. the responses of the actor over which power is exercised. The scope of the 
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power of an actor A is not a simple characteristic to evaluate: it depends on responses of 

the other actor B, over whom power is exercised. As we did not have precise information 

about all possible reactions of another company in face of power exercise, it would be an 

arbitrary description. Thereby, we decided not to consider this characteristic. The same 

occurred with the extent of power, which Dahl defines as the amount of an actor’s power 

represented by a probability statement. This would require quantitative measures about 

actor B chances to successfully resist to the power exercised by actor A. The scope of this 

research does not involve collecting this sort of data, which could be appropriate in studies 

performing an analysis of strategies for actors to exercise and/or deal with the power 

exercised in a specific and controlled scenario. 

Dahl exemplifies these features in the relationship between a president and the 

Congress. The source of president’s power over Congress is in his constitutional veto or 

his influence with the national electorate. The President exercises power over Congress 

via threats or promises to employ the source in some way (e.g. threat of veto), which 

constitute the means. The range of president’s power over Congress lies in Congress’s 

responses (e.g. Congressional actions as passing or killing a law project, failing to 

override a veto). Finally, the amount of president’s power over Congress is a formal 

statement (e.g. the chances are 7 out of 10 that the Senate will not override his veto). 

In particular, power is a relative and contingent idea in a relationship. For instance, 

the power that a firm A has in the partnership with another firm B may have no effect on 

a firm C. Therefore, one must consider only the two sides of the dyad to identify the 

power capabilities involved in the specific partnership. Otherwise, one can list sources 

that are irrelevant for this relationship, because they do not affect its dynamics. Moreover, 

the power capabilities vary among the firms. These are the assets that each company 

owns, such as a wide pool of customers, a differentiated software solution, the domain of 

a specific technology, or the availability of financial resources. 

2.2.4. POWER IN CHANNELS OF DISTRIBUTION 

The work from Gaski (1984) synthesises fundamental theories on power from 

Behavioural (e.g. Psychology) and Social Sciences (e.g. Sociology, Political Science), in 

addition to Marketing literature. The contribution of the selected theories is not just 

recognised but essential for theories further developed, such as Resources Dependence 

Theory (Pfeffer and Salancik, 1978). The literature review that we undertook showed that 

most of the theories mapped by Gaski continued to be used by scholars along time. Some 

of them became fundamental sources for the study of power and related concepts in 

different domains. Therefore, we decided to adopt the integrated model from Gaski 

(1984), which we present in Figure 2.3. 
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Figure 2.3 – The Theory of Channel Power and Distribution (Gaski, 1984, p. 14). 

This model presents positive and negative relationships among power and other 

variables that also represent concerns in marketing channel management, such as conflict, 

performance and satisfaction. They were selected from studies with substantial empirical 

evidence (original research is listed below the previous scheme). The compilation of these 

results enabled Gaski (1984) to arrive in new definitions for some concepts and to propose 

specific improvements in their interpretation.  

The author analysed the findings from Behavioural and Social Sciences literature 

through a networked perspective. Gaski reinforces the need to explore what is beyond a 

power-dependence dyad. It means that while studying interfirm relationships, one must 

also consider factors available in the network and try to analyse how they affect such 

interactions. In a software ecosystem scenario, this is essential given the fact that 

relationships are multiple and shared (for instance, there may exist triadic relationships 

involving partnerships between B-A, C-A, and B-C, where A is a keystone or leader firm 

and B and C are niche players). In addition, elements that belong to the ecosystem or 

community of participants (and not to a specific firm) also effect the relationships (e.g. 

ecosystem productivity and innovation, marketing promotion, etc.). Hence, we shall 

comprise the elements outside bilateral relationships while analysing the partnerships 

among companies, so that we can have a complete view of power exercise. 

We adopted the results from Gaski (1984) as a basis to develop the model 

representing our substantive theory on power (cf. Chapter 6). We believe that it brings a 

suitable conceptual background, which we will use to represent our findings, instantiating 

its concepts and proposing adaptations when needed. 
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2.3. SMALL-TO-MEDIUM SOFTWARE COMPANIES 

Small and medium sized firms are seen as “motors” of industrial growth. Over 

95% of the firms across the world are SMEs (PÉREZ and CAMBRA-FIERRO, 2015). In 

the European Union, they represent 99% of all business2. In Brazil, SMEs are responsible 

for 27% of Gross Domestic Product3. They can be identified according to a size scale 

from BNDES (Brazilian Development Bank)4 valid to all economic sectors. It considers 

the annual gross operating income of the firms, which ranges from R$ 2.4 million to R$ 

16 million for a small company; from R$ 16 million to R$ 90 million for a medium 

company; and from R$ 90 million to R$ 300 million for a medium-to-large company. 

SMEs are known for their great flexibility and adaptability. These firms are often 

very dynamic and more skilled than large firms in adapting to new customer requirements 

and adopting innovative methods. They are able to create market niches by 

commercialising pioneering technologies (BENGTSSON and JOHANSSON, 2014). 

However, SMEs face issues that are not in big players’ routine. They usually rely on 

limited resources to perform their activities. Their staff and top managers are generally 

overwhelmed with day to day business, leaving little space for strategic issues such as 

process improvement and portfolio expansion initiatives (KAMSTIES, HÖRMANN and 

SCHLICH, 1998). Besides, they have short market presence and customer base. 

In order to surmount these challenges, SMEs establish alliances (e.g. partnerships) 

with other vendors. They frequently collaborate with bigger firms, which have more 

resources and wider social networks (PÉREZ and CAMBRA-FIERRO, 2015). This is a 

means to enter integrated horizontal value chains dominated by these competitors. As a 

result, SMEs need to deal with players in relevant market positions, which leads to 

asymmetric and challenging relationships as a result of power disparities. For instance, 

large firms may take measures to lock in partners in their value chain or replace products 

offered by smaller firms (BENGTSSON and JOHANSSON, 2014).  

The study of coopetition generally give attention to relationships between small 

and large firms. In this research, we shed light on ecosystems that gradually result from 

partnerships among small to medium software companies. It differs from big networks in 

which a keystone such as Microsoft orchestrates a multitude of partners. SMEs face 

similar challenges and act in related markets, which favours their collaboration. Once 

defining a partnership, they supply each other with complementary products and 

resources, which strengthens their expertise and generates new business opportunities. 

                                                 
2 http://ec.europa.eu/growth/smes/business-friendly-environment/sme-definition/index_en.htm 

3 http://exame.abril.com.br/pme/noticias/micro-e-pequenas-empresas-geram-27-do-pib-do-brasil 

4 BNDEs is the main financing agent for development in Brazil, which stimulates the expansion 

of industry and infrastructure in the country by offering financial support to Brazilian firms of all sizes. 

http://www.bndes.gov.br/SiteBNDES/bndes/bndes_pt/Institucional/Apoio_Financeiro/porte.html 
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2.4. CHAPTER SUMMARY 

This chapter presented the concepts that underlie the remaining of this thesis. We 

initially discussed central notions related to software ecosystems. Based on these 

definitions, we can identify three elements that generally compose an ecosystem setting: 

business, connecting relationships and common software (MANIKAS and HANSEN, 

2013). These pillars establish an environment where complementing solutions bridge the 

whitespaces of a vendor’s portfolio and strengthen his offerings. Therefore, partners 

enable the development of a more complete solution for the customer’s business problem 

via the integration of products (POPP, 2010). 

A software ecosystem is characterised by coopetition, with partnerships that 

involve collaboration between competitors. This approach highlights the mutual 

dependence kept by companies, which inevitably implies in the exercise of power. In light 

of that, we provided a theoretical foundation on power and related concepts. The theories 

presented summarise part of the most important contributions from the literature to the 

study of power. We mainly adopt the works from French and Raven (1959), Dahl (1957), 

Emerson (1962) and Gaski (1984), which allow us to identify the forms of power 

exercised by studied firms together with the sources of their power. 

We concluded this chapter by introducing the context of small-to-medium 

enterprises, with basic definitions of this type of organisation. The particularities of these 

companies, such as the restricted resources and flexibility to embrace innovation, together 

with the overall emphasis of the literature on the participation of big players in software 

ecosystems motivated us to investigate eight SMEs from Brazil. 
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3  RESEARCH STRATEGY 

A scientific method is a set of rational and systematic activities that enable the 

achievement of a goal with greater safety and economy. It confers reliability to research 

findings by tracing a path to be followed by the researcher, assisting his decisions and 

supporting the identification of errors. It also enables scholars to independently reproduce 

the strategy in their studies and compare the results (MARCONI and LAKATOS, 2010). 

This chapter details the research method over which we ground this work. In 

Section 3.1, we provide the formal classification of the research. Section 3.2 presents the 

multiple case study design and research phases. In Section 3.3, we present the companies 

involved in the multiple case study. Finally, we provide final remarks in Section 3.4. 

3.1. METHODOLOGICAL FRAMEWORK 

This research adopts constructivism as philosophical position. Also called 

interpretivism, it rejects the idea that one can separate scientific knowledge from its 

empirical context (EASTERBROOK et al., 2008). Although one of the final stages (cf. 

Step 3 in Section 3.2.3) involves the analysis of findings with case studies’ participants, 

we do not state this research adopts a pure positivist stance, since we basically aimed to 

identify needed refinements and collect additional confirmatory data during this step. 

Therefore, we concentrate less on verifying theories and more on building local theories 

that can explain the observed phenomenon, which here is the creation of a software 

ecosystem by small-to-medium companies. 

Our unit of analysis is a partnership between two software companies (cf. 

Chapter 2 for definition of partnership in a software ecosystem setting). In particular, we 

explore these relationships within their surroundings, examining them from a business 

(e.g. revenue model, pool of customers), social (e.g. partnership goals, benefits and 

challenges) and technical (e.g. product roadmap, integration platform) perspectives. In 

this way, we analyse the dimensions of a software ecosystem. Constructivism is often 

operationalised through methods that collect rich qualitative data about a given context, 

from which local theories might emerge. This stance is closely related to exploratory case 

studies, which are used as initial investigations of a phenomenon to derive new 

hypotheses and build theories (EASTERBROOK et al., 2008). 

3.2. RESEARCH PHASES 

This research adopted a multiple case study design, which provided us with data 

of qualitative nature. This multiple case study can be classified as exploratory, 

following an inductive approach. Exploratory studies are suitable when there is little 

empirical evidence about a phenomenon or when its structure is unclear. In this case, the 

researcher aims to find out what is happening in a particular context, seek new insights, 

and generate ideas and hypotheses for future studies (RUNESON et al., 2012). 
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The case study design enabled us to investigate the phenomenon in depth, 

considering that the unit of analysis cannot be clearly isolated from its context (YIN, 

2013) (RICKMANN, WENZEL and FISCHBACH, 2014). Hence, we could analyse and 

interpret specific aspects of the phenomenon, such as the motivation of a company to 

establish a partnership and situations it becomes a joint project coordinator. In particular, 

by performing a multiple case study, we scale up the investigation. According to Runeson 

and colleagues (2012), studying more cases naturally bring more information about the 

studied phenomena. It does not adopt a statistical replication and sampling, but rather an 

analytical replication and case selection – select a second case that matches the first one. 

Figure 3.1 presents the phases of the research, based on guidelines from Runeson 

and colleagues (2012). In Phase 1, we planned the multiple-case study. Phase 2 involved 

the execution of the two case studies. Phase 3 aimed at evaluating the results with studied 

companies. Finally, in Phase 4, we synthesised case studies’ results and built the theory. 

We provide an overview of the steps within these phases in the following sections. 

3.2.1. PHASE 1 – DEFINITION AND DESIGN 

Build Conceptual Framework 

According to Runeson and colleagues (2012), once starting a case study, it is 

important to define a conceptual frame of reference of the research. This conceptual 

framework makes the context of the case study clear, and supports both researchers and 

readers in interpreting and reviewing the findings. Through a preliminary literature 

review, it is also possible to (i) identify areas with untapped needs and arguments that 

justify the study; (ii) obtain input to define the research questions and (iii) analyse how 

previous researchers have designed and conducted studies in the field. 

This research started with an ad-hoc review of software ecosystems literature to 

obtain an overview of this field and identify its central concepts. We mainly relied on 

systematic literature reviews, e.g. (BARBOSA et al., 2013), (MANIKAS and HANSEN, 

2013b), and individually analysed other works that provided us with definitions of key 

constructs from software ecosystems, e.g. (CAMPBELL and AHMED, 2010), (VAN 

DEN BERK, JANSEN AND LUINENBURG, 2010). In Section 2.1.2, we detail this 

specific step and present an important part of our conceptual framework: a synthesis of 

the elements that constitute a software ecosystem. This literature review also enabled us 

to specify the research goal, which we expressed in the initial and main research question 

of this work: RQ1 – What is the dynamics of partnerships among small-to-medium 

companies in a software ecosystem? Such definition guided us in selecting the kind of 

firm to approach and the information to gather (Einsenhardt, 1989).
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Develop Data Collection Protocol 

To achieve stronger substantiation of constructs and hypotheses, we collected data 

from varied sources (EISENHARDT, 1989). Empirical data mainly derived from semi-

structured interviews. We conducted them according to a data collection protocol 

addressing diverse topics related to the subject under investigation (e.g. ‘partnerships 

origin’, ‘joint projects management’, ‘release alignment’), given the exploratory purpose 

of this work and the goal to understand the dynamics of partnerships among SMEs. 

The preliminary version of this instrument was inspired by a previous one 

developed by our research group for an empirical study with market-driven software 

companies (ALVES et al., 2007). It involved 35 questions, which were reviewed by 

another researcher. The research instruments may be adjusted based on the findings from 

the initial studies, which shall be considered as a pilot case (RUNESON et al., 2012). 

Thereby, we considered the results of interviews in Companies A and B from Case Study 

I as inputs to adjust the interview guide (arrow from box labelled ‘Case Study I’ towards 

step ‘Develop Data Collection Protocol’ in Figure 3.1).  

Therefore, for interviews in Companies C, D and E (Case Study I), we reorganised 

the questions/topics and created new ones (e.g. definition of topics ‘Integration and 

innovation process’ and ‘Partnership model’). These additional questions were also based 

on the protocol from (AXELSSON, PAPATHEOCHAROUS and ANDERSSON, 2014), 

which analyses characteristics of software ecosystems for federated embedded systems. 

In addition, we contacted Joey van Angeren to get access to the protocol used in his 

master’s thesis (VAN ANGEREN, 2013), which explored interfirm relationships in 

platform ecosystems. Two other researchers reviewed this version of the protocol and 

proposed additional questions. Such adjustments shall not be seen as an inappropriate 

flexibility of the data collection instrument, but rather as an opportunity to take advantage 

of the emergence of new topics and improve resultant theory (EISENHARDT, 1989). The 

final interview guide encompassed 40 questions, which covered partnerships business, 

technical and social issues (cf. Appendix A). This instrument ensured that the same basic 

structure was followed in all interviews of both case studies. However, new questions 

could be brought up according to interviewees discourse as a way to provide a more in-

depth understanding of the topics investigated. 

In addition to the interviews, we examined web-based qualitative data. We 

retrieved data from the websites of these firms by analysing their product portfolio, 

partners and news pages. We also searched IT news portals, since some of these firms 

have an important national (or even international) operation that makes them subject of 

evaluations from such websites. This process was mainly conducted before the 

interviews, so that we could clarify relevant web data with participants (e.g. news about 

acquisitions performed by Company D, extension of product portfolio from Company F). 
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We also asked participants to present and explain internal documents, such as 

requirements specification and project plans. Finally, we complemented this dataset with 

field notes (e.g. specific terms, insights, graphical schemes) generated during interviews. 

They were taken by the researcher to avoid the risk of forgetting useful information or by 

participants, while explaining a given issue in the scope of the interview.  

Select Cases 

We purposefully selected the participant companies of the two case studies. Such 

intentional selection differs from surveys and experiments, where subjects are sampled 

from a population so that results can be generalised (RUNESON et al., 2012). The logic 

and power of purposeful sampling lies in selecting information-rich cases for study in 

depth. These cases are those from which one can learn a great deal about issues of central 

importance to the purpose of the research (PATTON, 1990 apud COYNE, 1997). In 

research that aims at theory building, the selection is based on theoretical sampling. It 

means the cases are chosen for theoretical, not statistical, reasons (EISENHARDT, 1989). 

In this step of the research, we selected cases expected to be typical and similar, 

i.e. a network of small-to-medium sized software companies following a market-driven 

business model that complement their products through partnerships (cf. Section 2.1.2 for 

details about the characteristics of a software ecosystem setting). By selecting the second 

case to replicate the first one, we simplified the comparison and integration of findings. 

At the same time, we tried to select firms that develop software products for different 

domains and market niches. In this way, we could have potential variations in collected 

data, increasing the robustness of results. We describe case companies in Section 3.3. 

3.2.2. PHASE 2 – EXECUTION 

Collect Data 

We conducted semi-structured interviews in five companies in Case Study I and 

three companies in Case Study II. Based on the protocol, we defined the sampling of 

interviewees. The questions required the coverage of technical and managerial roles from 

the firms. However, in some of them, we only had access to representatives of managerial 

roles. To address this issue, we further contacted the participants by e-mail to clarify and 

extend data gathered during the interviews. For instance, some interviewees provided an 

overview of a given technical topic and later sent additional information by e-mail.  

The different number of participants interviewed per case was also because 

professionals in a given company may play several roles or because a given activity may 

be split in several roles. For instance, in Company A the project manager also acts as 

product manager and product owner during requirements prioritisation, whereas 

Company B separates software development and testing in specific roles, i.e. release 

manager and team leader. 
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To map other partnerships, we used a snowball sampling and asked interviewees 

to recommend other firms and participants based on their expertise. From an ecosystem 

perspective, this strategy enabled us to map the branches of the network, which are 

represented by the partnerships among the companies. 

In CSI, from October 2013 to June 2014, we interviewed 20 professionals from 

5 companies (Table 3.1). In CSII, 7 professionals from 3 companies were interviewed 

from June 2014 to December 2015 (Table 3.2). Each interview lasted from 18 to 110 

minutes. During the interviews, we agreed upon a nondisclosure agreement (NDA) to 

handle data anonymously. 

Table 3.1 – Participants from Case Study I – initial data collection. 

Case company Job function 

Company A 

Project Manager 

Business Analyst 

System Analyst 

Company B 

Product Manager 

Project Manager 

Release Manager 

Integration Team Leader 

Business Analyst 

System Analyst 1 

System Analyst 2 

Tester 

Company C 

Services Manager 

Project Manager 

Business Analyst 

Company D 

Product Manager 

Project Manager 

Solutions Architect 

System Architect 

System Analyst 

Company E Operations and Deployment Director 

Table 3.2 – Participants from Case Study II – initial data collection. 

Case company Job function 

Company F 
Sales Director 

Marketing Manager 
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Case company Job function 

Product Owner 

Business Analyst 

System Analyst 

Company G Marketing Manager 

Company H Operations Director 

In addition to the interviews, which generated transcripts and notes taken during 

conversations, we had companies’ internal documents and web information as evidence. 

Analyse Data 

We had interview transcripts as main input for data analysis. Initially, one 

researcher generated the transcripts and another researcher verified them to validate the 

text, clarify interviewees’ expressions and discuss the findings. Such participation of 

other investigators enhance the creative potential of the study, as it shall bring 

complementary insights. In addition, it turns the findings more concrete by reducing 

misunderstandings (EISENHARDT, 1989). 

To analyse our dataset, we adopted Thematic Analysis (CRUZES and DYBÅ, 

2011), which is one of the most common methods for synthesising evidence in software 

engineering and particularly useful in case studies. This method aims at identifying, 

analysing and reporting patterns within data. As a result of this procedure, we obtained 

22 themes (e.g. ‘integration technology’, ‘software product management’, ‘partnerships 

benefits’) and 152 codes (e.g. ‘roadmap planning’, ‘integration technology functioning’, 

‘obtain new customers’) related to the studied context. It helped us to organise the data 

set in rich detail, preparing it for a conceptual analysis. In particular, we decided to start 

the data analysis right after the interviews in Companies A and B from Case Study I, as a 

means to direct the next interviews. Hence, we withdrew irrelevant topics and 

incorporated seemingly important issues in subsequent interviews. 

During data extraction, we obtained and slightly organised information from the 

two case studies, e.g. conduct and transcribe the interviews. Subsequently, we started data 

coding with initial readings of collected data. Then, we interpreted data by identifying 

interesting concepts and findings in a systematic manner. We analytically broke down the 

whole text by comparing statements to identify similarities and differences, labelling text 

segments related to an equivalent context with the same conceptual code. In addition, we 

provided reasoning for each code, indicating its link with the phenomenon under study. 

This specification provides explanatory strength to the codes. Table 3.3 illustrates the 

result of this coding step. In particular, we highlight that coding is more than applying a 

label to parts of the text. It requires a clear sense of the context in which findings are made 

(CRUZES and DYBÅ, 2011). Thereby, we enhanced the trustworthiness of coding results 

as the researcher in charge of data collection was the same who performed this procedure. 
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After labelling text segments, we removed overlaps in the codes. We subsequently 

grouped codes that belonged to the same context to form themes (i.e. higher level and 

more abstract concepts). Some of them were refined into sub-themes. At first, we 

considered the (sub-) themes provisional. Later, we analysed them to see if the proposed 

coding involved low relevance data or too fine-grained labels, which we could merge. 

To analyse the data obtained during evaluation of results (cf. Section 3.2.3), we 

executed the complete coding procedure previously performed over evidence from initial 

data collection. Although our main goal was to analyse complementary and confirmatory 

evidence about our findings, we decided not to execute a lighter version of this process. 

This was a means to strengthen the accuracy of such critical evaluation step. 

During data analysis, we relied on Microsoft Word and Weft QDA software tool 

for qualitative research to support data extraction and coding. 

Table 3.3 – Code “Partnership origin”. 

Code Partnership origin 

Description 
Context of partnerships origin, indicating who/what triggered the relationship 

between two given studied companies. 

Evidence 

“I will search in the market for a partner who can enter (the project) 

integrated with me, taking care of this part” (project manager, Company B). 

Original interview excerpt: “vou buscar no mercado um parceiro que entre 

(no projeto) integrado comigo, cuidando dessa parte” (gerente de projetos, 

Empresa B). 

“I think that the market is who is going to say. It is the market. It is the 

demand, because there is no point in having a beautiful screen, a robust 

software, if there is no demand” (services manager, Company C). 

Original interview excerpt: “eu acho que é o mercado que vai dizer. É o 

mercado. É a demanda, porque não adianta você ter uma telinha linda, 

software robusto, se não tem demanda” (gerente de serviços, Empresa C). 

“It was Company D who established the partnership. It was not motivated by 

a client or a few clients” (solutions architect, Company D). 

Original interview excerpt: “a Empresa D fez a parceria. Não foi motivado 

por cliente ou por alguns clientes” (arquiteta de soluções, Empresa D). 

“Whenever (a partnership) emerged, there was a client in the middle” 

(operations and deployment director, Company E). 

Original interview excerpt: “sempre que surgiu (uma parceria) tinha um 

cliente no meio” (diretor de operações e implantação, Empresa E). 

During the coding procedure of Thematic Analysis, ‘power’ and ‘dependence’ 

emerged as relevant, transversal and recurrent subjects in the themes and correspondent 

codes. For instance, our evidence showed (i) firms’ intention to build a platform to affect 

integration requirements definition (theme ‘integration technology’); (ii) the dependence 

of a firm on the know-how of a partner to enter and survive in a new market segment 

(theme ‘partnerships benefits’); or (ii) the influence that a firm exerts over partners once 
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leading a joint project (theme ‘integration projects’). In this moment, these topics became 

the focus of our analysis, as they could translate the dynamics of interfirm relationships 

and help us to discuss ecosystem functioning. Considering RQ1 as a high level view of 

the problem, we defined a second and more specific question: RQ2 – How power and 

dependence manifest in partnerships among SMEs participating in a software ecosystem? 

The refinement or emergence of a research question during the study is cited by 

Eisenhardt (1989), who claims the early identification of the research question is tentative 

in this type of qualitative research. Arriving at a well-formed or representative research 

question is often an iterative activity, as preliminary findings of an investigation give the 

researcher a better understanding of phenomena (RUNESON et al., 2012). 

In light of this finding, we enriched our conceptual framework by developing a 

theoretical foundation on power and dependence (cf. Section 2.2). In a subsequent step 

of this research, we adopted selected theories to interpret the results, which were inputs 

to build the theory. The within-case analysis (EISENHARDT, 1989) of each ecosystem 

involved the creation of tables that depict the power capabilities held by the firms. The 

PCs express situations of (i) power acquisition and exercise by a firm, and (ii) dependence 

of a partner. In particular, although some PCs seem more fine-grained or punctual, their 

exercise produces relevant results in the dynamics of the partnerships, justifying their 

inclusion in the analysis. We also stress that we are not performing a general investigation 

of the firms in their segments. Hence, our analysis only considered PCs associated with 

the studied partnerships. In addition, we did not speculate about whether a firm had a 

given power, but rather considered collected evidence that showed the PCs that it indeed 

held and exercised over partners. Otherwise, we would not have concrete examples of 

power application, which could affect our discussions and overall results. This is a means 

to leverage internal validity by focusing of the studied reality and not on conjectures. 

The PCs are presented according to the format in Table 3.4. We classified them 

in the power forms of French and Raven (ELIAS, 2008), and identified the power source 

(DAHL, 1957) and dependence created in a partner (EMERSON, 1962) (cf. Chapter 2 

for details about these concepts). We also included correspondent evidence in the tables: 

quotes from initial data collection received the code [IDC], whereas those from results 

evaluation (final data collection) (cf. Section 3.2.3) received the code [FDC]. We labelled 

each PC with the code PowerType_CompanyCode_Number, where PowerType means the 

power form exercised by the firm, CompanyCode indicates the firm (CA – Company A, 

CB – Company B, CC – Company C and so on) and Number is the number of the PC. For 

instance, LE_CA_02 means the second power capability of legitimate power type 

exercised by Company A over a software ecosystem partner. 

 

 



51 

Table 3.4 – Structure of a power capability table. 

POWER TYPE 

P
C

 I
D

 

[Activity that represents the power of the company]  

Company source(s) of power: [source(s) description] 

Partner source of dependence: [dependence description]. 

 Evidence from interviews. 

To represent the PCs that studied firms hold in the partnerships, we developed 

graphical schemes called power models. These models are provided in two perspectives. 

The first perspective is based on the idea of tendential laws of power from Wrong (1980). 

It reflects the fact that a power type can evolve into another power type, as highly probable 

or even inevitable power transition (GASKI, 1986) (WILLIAMS and MOORE, 2007) 

(c.f. Section 2.2.2). To develop this perspective, we considered collected evidence to 

interrelate the PCs of each firm and represent the effects they have on each other. During 

this process, we allowed simple conclusions as we could overlook logical associations if 

we kept strictly based on evidence. However, great inferences were not admitted and any 

deviation from reality was treated in an evaluation phase with the firms (cf. Section 3.2.3). 

The models represent the main interactions among the PCs. Weak interactions (i.e. when 

a PC has a short potential to promote another one) were not included due to their short 

relevance to our analysis and to avoid complexity explosion in these schemes. 

The structure of the first perspective is provided in Figure 3.2. An arrow represents 

an interaction between two given power capabilities, which denotes the transitions among 

power forms. Each interaction is labelled with a plus or minus sign to indicate a positive 

or negative effect, respectively. In addition, each arrow is associated with the code format 

I.CX.YY, where I means interaction, CX is the company code and YY is the interaction 

number. We describe all interactions of the power models in Appendix B. 

Through this perspective of the power models, it is possible to identify whether a 

power capability is likely to promote or reinforce others. It means that it may be a 

precursor of other power capabilities, which depend on its exercise to emerge or be 

strengthened. It also denotes power capabilities that may hinder others. This perspective 

allows us to understand the effects of power types and capabilities, which is a means to 

identify those that the SMEs shall reinforce or avoid in the software ecosystem. 

 

Figure 3.2 – Structure of the second perspective of the power models. 
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The second perspective of the power models focuses on the origin of power. The 

structure of this perspective is presented in Figure 3.3. On the left side of the scheme, we 

display the sources of power used by the firm, with the code(s) of correspondent power 

capability(ies) in parentheses. An arrow creates a mapping between a power source and 

a software ecosystem element, considering the scheme in Figure 2.1 (cf. Section 2.1.2 for 

a description of the elements comprising software ecosystem structure). For instance, we 

associated the source ‘integration infrastructure’ from a given power capability with the 

element ‘software platform’, as it represents the initial platform built by a firm. We group 

these elements according to ecosystem business, social and technical dimension. 

 

 

Figure 3.3 – Structure of the second perspective of the power models. 

This scheme highlights the elements of the software ecosystem that the firms use 

as power sources. Based on it, we created tables to indicate the power capabilities/forms 

that have these elements as power sources. Hence, this perspective allows us to identify 

the elements that are explored by SMEs in this birth stage. In addition, we can discuss 

how frequently each element is used (i.e. understand their relevance in partnerships) and 

the power types to which they are related (i.e. understand the power forms they generate). 

By developing the power models of studied firms in these two perspectives, we 

can better understand interfirm behaviour. Hence, it is possible to explain what governs 

partnerships in a software ecosystem raised by SMEs and subsequently analyse how to 

coordinate them (cf. Chapter 6). Our ultimate goal is to discuss how partners can handle 

mutual expectations and manage their actions to guarantee software ecosystem success. 

Write Individual Report 

In Chapter 4 and Chapter 5, we provide the individual report of CSI and CSII, 

respectively. These chapters reflect the results of within-case analysis, which allows the 

patterns of each case to emerge before the researcher generalises patterns across cases. 

Moreover, it enables investigators to become intimately familiar with each case, which 

may accelerate cross-case comparison (EISENHARDT, 1989). We organised these 

chapters according to the core themes obtained with the use of Thematic Analysis, which 

are shown in Figure 3.4. Instead of presenting a summarised view of the findings, we 

created a case study write-up using a narrative style. This reporting process allowed us to 

offer more details by telling the ‘story’ of each case (YIN, 2013). It involved the creation 

of graphical schemes and tables with raw evidence to illustrate our interpretations. 
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Figure 3.4 – Core themes obtained during data analysis. 

3.2.3. PHASE 3 – EVALUATION 

Verify Results 

According to Eisenhardt (1989), the theory building process involves verifying 

the constructs and their relationships. However, this type of research is more judgemental, 

as investigators cannot apply statistical tests. Although we sought the strength and 

consistency of our findings with collected evidence, we decided to execute an evaluation 

step. Hence, we discussed our findings with participant companies, also obtaining 

concluding remarks. During this process, we could carefully examine our inferences and 

identify necessary adjustments. Such evaluation was essential to reduce any bias 

introduced during the analysis of collected evidence. Besides, it provided us with up-to-

date information about the partnerships and insights on how to manage power-

dependence relationships in the emergent software ecosystems. 

We achieved this goal by conducting confirmatory semi-structured interviews 

with studied firms. The interview protocol used in this step comprised 13 questions. The 

initial questions focused on collecting complementary evidence (e.g. ‘what rights or 

prerogatives the company has or obtains in partnerships/over partners?’, ‘in which 

situations can the company punish or coerce a partner?’). Then, we presented the power 

models and asked questions to assess their clarity (e.g. comprehension of representations 

in the model), completeness (e.g. perception of the coverage of their company’s power 

capabilities in studied partnerships) and correctness (e.g. perception of the soundness of 

the interactions among their company’s power capabilities) of power models. This 

organisation avoided that interviewees were influenced by our results. We present the 

interview guide used during this step in Appendix A. 

We performed this evaluation process in both case studies. In CSI, from December 

2015 to February 2016, we interviewed 5 professionals from 4 companies (Table 3.5). 

In CSII, 1 professional from 1 company participated in the evaluation in May 2016 

(Table 3.6). Each interview lasted from 30 to 81 minutes. During the interviews, we also 

agreed upon a NDA to handle data anonymously. 
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Table 3.5 – Participants from Case Study I – results evaluation. 

Case company Job function 

Company A Project Manager 

Company B Operations Director 

Company C 
Configuration Manager 

Innovation Manager 

Company D Project Manager 

Table 3.6 – Participant from Case Study II – results evaluation. 

Case company Job function 

Company F Sales Director 

Refine Individual Report 

Based on the evaluation of results performed with the companies, we could review 

the individual report of each case study. It was possible to enhance power capability tables 

and overall text with additional evidence (labelled with [FDC]), review some classifications 

related to power exercise in the partnerships and mainly refine the power models. 

3.2.4. PHASE 4 – CONCLUSION 

Build and Report Theory 

Researchers can report case studies according to some theory-building logic to 

constitute a chain of evidence for a theory (YIN, 2013). It involves using one or more 

cases to create theoretical constructs, propositions and/or midrange theory from empirical 

evidence (EISENHARDT and GRAEBNER, 2007). The theory is situated in and 

conceived by identifying patterns of relationships among constructs within and across 

cases and underlying arguments. We consider the roadmap from Eisenhardt (1989) to 

build theory from case studies (Table 3.7), which we discussed throughout Section 3.2. 

Table 3.7 – Process of building theory from case studies (Eisenhardt, 1989, p. 533). 

Step Activity 

Getting Started 
- Definition of research question 

- Possibly a priori constructs 

Selecting Cases 

- Neither theory nor hypotheses 

- Specified population 

- Theoretical, not random, sampling 

Crafting Instruments 

and Protocol 
- Multiple data collection methods 

Entering the Field 
- Overlap data collection and analysis, including field notes 

- Flexible and opportunistic data collection methods 
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Step Activity 

Analysing Data 
- Within-case analysis 

- Cross-case pattern search 

Shaping Hypotheses 

- Iterative tabulation of evidence for each construct 

- Replication, not sampling, logic across cases 

- Search evidence for “why” behind relationships 

Enfolding Literature 
- Comparison with conflicting literature 

- Comparison with similar literature 

Reaching Closure - Theoretical saturation when possible 

We believe in the usefulness of theories for both research and industry, as 

presented in Figure 3.4. Our motivation also originates in the relatively little development 

of empirically based theories in software engineering (SJØBERG et al., 2008). This 

research aims to present an explanatory theory to describe the partnerships among SMEs 

within a software ecosystem, adopting the perspective of power and dependence. Such 

theory built from empirical data can also be classified as a substantive theory, as it is 

related to a specific empirical phenomenon. This stems from the qualitative nature of the 

present research. This approach is concerned with formulating and interrelating concepts 

into a set of hypotheses for a given substantive area (GLASER and STRAUSS, 1965). 

 

Figure 3.5 – Contributions of theories (adapted from (Sjøberg et al., 2008, p. 313)). 

Explanatory theories describe how, why, and when certain things happen. It relies 

on varying views of causality and methods for argumentation, enabling others to have 

greater understanding or insights into the studied phenomenon. Researchers can present 

a theory to explain a phenomenon via three strategies: (i) adopt theories from other 

disciplines as they are; (ii) adapt theories from other disciplines to SE domain before their 

use; and/or (iii) generate theories from scratch in SE. Theory building consists of 

inductive, abductive and deductive aspects (SJØBERG et al., 2008). In Figure 3.5, we 

provide a graphical scheme of this process. 
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Figure 3.6 – Theory development cycle (Sjøberg et al., 2008, p. 318). 

Since we adopt a multiple case study design, we initiated this research from the 

practical realm by following an inductive approach. In order to recognise patterns of 

relationships among constructs within the cases and underlying logical arguments, we 

used recursive cycling among case data (EISENHARDT and GRAEBNER, 2007). This 

step was performed during Phase 2 (Section 3.2.2). 

We subsequently adopted an abductive approach to obtain an in-depth analysis 

of empirical data. This process introduces a creative aspect to theory generation, when 

the researcher is no longer strictly bound by facts and transcends collected data 

(SJØBERG et al., 2008). Abductive inference involves reasoning from the phenomenon 

being explored. The researcher presents a theoretical explanation in terms of underlying 

causal mechanisms, building plausible models by analogy with relevant ideas in domains 

that are well understood (HAIG, 2005). Hence, the abductive approach aims to benefit 

not only from the systemic character of the empirical world, but also from the systemic 

character of theoretical models. It promotes a fruitful cross-fertilisation by combining 

established theories and new concepts from reality (DUBOIS and GADDE, 2002). 

The abductive approach has induction as first step, when the phenomenon is 

defined. Then, it goes on to generate explanatory theories that describe it, in light of the 

research theoretical framework. In this work, we migrated theories from other fields to 

describe power-dependence relationships in software ecosystems formed by SMEs. We 

relied on the fact that software engineering is a multidisciplinary discipline, e.g. social 

sciences theories are used to explain interactions in requirements negotiation (SJØBERG 

et al., 2008). We undertook this step in Phase 2 of this research (Section 3.2.2). 

The deductive approach aims to derive testable hypotheses from a theory and 

verify whether they are supported by empirical data (SJØBERG et al., 2008). Inductive 

and deductive approaches can be seen as mirrors of one another: the inductive theory 

building generates new theory from empirical data, whereas the deductive theory building 

uses empirical data to test a theory (EISENHARDT and GRAEBNER, 2007). Hence, 

after defining theory constructs and relationships via inductive and abductive approaches, 

we verified our conclusions in practice via a deductive process. In this way, we concluded 

the theory building cycle. We performed this step in Phase 3 (Section 3.2.3). 
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After evaluating and presenting the cases individually, we conducted a cross-case 

analysis by comparing and synthesising their findings into the theory (EISENHARDT, 

1989). This process was performed on top of the power models (cf. Section 4.2 and 

Section 5.2), considering the power types, power sources and interactions as dimensions 

of analysis. This is an appropriate tactic, since these dimensions reflect the research 

problem and theoretical foundation. To represent the theory, we developed an integrated 

model named PRM-SECO, comprising relevant variables and relationships between them 

(cf. Section 6.1). This representation encompassed the preliminary power models of each 

case. We were inspired by a strategy from Seaman (1999), who conducted a multiple case 

study of NASA software project teams. The author treated each development project as a 

separate case and performed the cross-case analysis by building an abstraction of the 

component integration process. This approach comprised the variations that existed in the 

different projects, enabling the researchers to document the broad integration process. 

To offer a good understanding of what underlies each relationship in the integrated 

model (i.e. the “why” of what is happening) (EISENHARDT, 1989), we shaped a set of 

hypotheses. They represent emergent relationships among the constructs and can be tested 

in future studies. Each hypothesis was then explained and illustrated according to the 

evidence from both cases. This is important to promote internal validity. In addition, we 

explicitly searched for important and overall patterns that could bring an additional 

semantic interpretation of the cases. We called them power patterns and discussed each 

one in light of the literature (cf. Section 6.1). Finally, we compared the consolidated 

theory with related work to map similar and conflicting results (Section 6.2). 

3.3. MULTIPLE CASE STUDY 

3.3.1. CASE STUDY I (CSI) 

This case study results from the analysis of five market-driven software 

companies situated in Recife/Brazil. It started with the analysis of the partnership between 

Company A and Company B. The interviews conducted in these firms enabled us to 

map additional and relevant relationships: Company C, as partner of Company A and 

Company B, and Company D, as partner of Company B. Finally, interviews in Company 

D led us to a partner of this firm: Company E. We describe these firms as follows. 

 Company A 

This company was founded in 1986 and currently has 100 employees, who work 

in Recife and in a branch office located in São Paulo. It produces systems for retail chains, 

distributors and wholesalers markets; resulting in five software products in its portfolio, 

with revenues of R$ 35 million in 2014. In 2013, it achieved level F at the Brazilian 
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Software Process Improvement Program (MPS.BR)5. This program is inspired on CMMI 

(Capability Maturity Model Integration)6 process improvement. 

We explored software integrations around its main commercial product: an ERP 

(Enterprise Resource Planning) that automates business rules of distribution, wholesale 

and retail network, focusing on the management of suppliers and products for resale. It 

provides stock supply, inventory management and tax review functionalities. More than 

2.000 registered users from 12 clients in Brazil and abroad use this product, which is 

integrated with 15 products from other vendors – including Company B and Company C. 

 Company B 

This company was founded in 1972 and is headquartered in Recife. It has 180 

employees who work in the head office and branch offices located in Maceió and São 

Paulo. In the last decade, the firm established a leadership position in regional IT industry, 

which results from a portfolio of 15 products. Company B is expected to hit an annual 

revenue of R$ 36 million by the end of 2016. In particular, it has strong focus on software 

quality, having achieved the certifications ISO9001, CMMI level 2 and MPS.BR level C.  

Company B is specialised in developing management systems and providing 

consulting services. Its main product is a complete ERP solution that provides business 

automation for market niches such as health, oil and gas, sugar industry and logistics. 

This system’s strategic differential is an accounting and tax compliance module, which is 

automatically updated with the frequent changes of Brazilian accounting standards and 

has a distinguishing accounting parameterisation feature. We explored its ERP, which is 

adopted by 16.000 users from 600 customers in Brazil and abroad. It has 110 integrations 

with systems from other suppliers – including Company A, Company C and Company D. 

 Company C  

This company was founded in 1989 and has 100 employees. In 2010, it was 

acquired by a Brazilian leader in management software for diverse vertical markets in the 

retail area, whose revenues reached R$ 505 million in 2015. The wide range of solutions 

offered by Company C results from several acquisitions: in the last five years, it acquired 

thirteen companies. The main company has more than 800 employees, spread in branch 

offices in Brazil and abroad. Each office is specialised in a given type of solution or 

technology: mobility, cloud, storefront systems, etc. This gave rise to what interviewees 

called an internal ecosystem, which serves a broad and diverse range of 3.000 clients. 

                                                 
5 MPS.BR program – Improvement of Brazilian Software Process, which is coordinated by Softex 

- Association for the Promotion of Brazilian Software Excellence (http://www.softex.br/mpsbr/). 
6 CMMI is a process improvement training and appraisal program and service administered and 

marketed by Carnegie Mellon University (CMU) (http://www.sei.cmu.edu/cmmi/). 
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We analysed a product from its head office in Recife. This system automates 

services offered in pharmacies, having a storefront system as a main module. It is 

integrated with around 10 solutions from vendors such as Company A and Company C. 

 Company D 

This company was founded in 1990 with the goal of using information technology 

as a differentiator for the healthcare market. It developed comprehensive and integrated 

software solutions that enabled it to reach the leading position as software vendor for 

private hospitals in Brazil. It has a revenue of 4 million euros/year. Such successful 

operation promoted its acquisition in September 2011 by a Belgium group with over a 

century of healthcare experience. It has sales offices worldwide and offers its clients an 

extensive portfolio of solutions that includes Hospital Information Systems, Clinical 

Information Systems, Radiology Information Systems, Picture Archiving and 

Communications Systems, Laboratory Information Systems, Cardiology Information and 

Image Management Systems, and associated products. 

The centre of operation from Recife/Brazil has the certification MPT.Br7. It relies 

on approximately 150 employees, who are responsible for developing the Hospital and 

Clinical Information Systems. These products were recently merged into a single 

solution, which currently works in 130 hospitals. Its main module consists in an electronic 

medical record. Other relevant features address inventory management, billing, and 

emergency patients’ admission and hospitalisation. This solution has integrations with 

more than 100 systems from other suppliers, including Company B. 

 Company E 

This company was founded in 2001 in Recife and has currently 15 employees, in 

addition to representatives in other states from Brazil. It provides an electronic quotation 

web portal to support e-procurement and supply contract management for the health 

market. It has hospitals and patient service centres as main clients. This solution enables 

suppliers to access a portal, visualise the hospitals that sent quotes and detail the products 

that they provide (e.g. price, brand, packaging, etc.). The differential of the wen system 

is enabling suppliers to automatically answer to quotations. Given the single-product 

portfolio, Company E has strongly invested in new technologies for the web portal, which 

operates in 200 customers via integrations with 15 different software solutions. The 

company reported total revenues of R$ 5 million in 2015. 

3.3.2. CASE STUDY II (CSII) 

This study involved three software firms operating in Brazil. It began with 

interviews in Company F, which detailed partnerships with Company G and Company 

H, in which we conducted other interviews to get more information of their collaboration. 

                                                 
7 MPT.Br – improvement model for software testing process (http://mpt.org.br/). 
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 Company F 

This company was founded in 1987 and is headquartered in Recife. It has 

currently 1000 employees, including its four branch offices and three firms acquired in 

the last 5 years. Despite the high number of employees, Company F has a SME culture, 

as cited by interviewees. For instance, it has few layers of management, a great influence 

of top management on daily operation/decisions, informal methodologies and reduced 

number of process certifications. It expanded its operations in Latin America and Africa 

after an IPO, which resulted in the acquisition of 20% of firm’s capital in 2012 by an 

international investment fund. Its revenues reached R$ 175 million in 2014. 

Company F is responsible for healthcare information and management solutions 

that operate in desktop and web platforms for healthcare organisations such as public 

hospitals and health insurance firms. It maintains around 60 integrated software modules, 

with features related to reception, billing, inventory, costs, business intelligence, clinical 

and laboratory areas, among others. The importance of these products lies in the fact that 

they support the core business of more than 800 healthcare organisations. 

 Company G 

This company has 70 employees and was founded in 1983. The partnership with 

Company F enabled it to serve new clients not just in Brazil but also in other countries 

from South America and Africa. It operates in the diagnostics market, focused on 

laboratory field. Company G pioneered interfacing software for healthcare in Brazil: it 

integrates hospitals management systems with laboratory machines. Its portfolio also 

includes 20 software solutions for laboratories, generating R$ 15 million annual revenues. 

 Company H 

This company was founded in 1995 with the goal of creating legacy modernisation 

tools. It is based in Lisbon/Portugal and has branch offices in Brazil, Spain, UK and US. 

It operates with a staff of 50 employees who serve clients such as banks, insurance and 

healthcare firms, software vendors, defense contractors and governments. In addition, 

Company H is a certified partner of players such as Microsoft, IBM and Oracle. It had 

revenues of approximately R$ 15 million in 2015. 

Company H is expert in solutions and services to revamp software systems, i.e. it 

analyses, optimises and modernises them. It defined a partnership with Company F to 

improve/update its management system/development process and restructure its software 

architecture. It was responsible for code sanitisation and migration for Java technology in 

web platform. It depends on this collaboration to evolve its customer base in Brazil. 
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3.4. CHAPTER SUMMARY 

This chapter presented our research strategy, which is based on a multiple-case 

study and relies on a theory building approach. The construction of theories is a process 

of continuous refinement and development that involves inferences from practice to 

theory as well as from theory to practice (SJØBERG et al., 2008). This research started 

with the adoption of an inductive/abductive approach and embraced a deductive approach 

by taking back our findings into the field for revision.  

Based on the methodology here detailed, we obtained the results reported in 

Chapter 4 (Case Study I), Chapter 5 (Case Study II) and Chapter 6 (PRM-SECO). 
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4  CASE STUDY I 

In this chapter, we present the results from Case Study I. We performed this study 

with five partner SMEs from Recife/Brazil, here named as Company A, Company B, 

Company C, Company D and Company E. They integrate their products in recurrent joint 

projects, which are initiated by one or more partners. By strengthening their relationships, 

these firms have gradually created a software ecosystem with systems from different and 

complementary domains. We report the results of CSI based on the following structure: 

 Section 4.1 answers our first research question: “RQ1 – What is the dynamics of 

partnerships among small-to-medium companies in a software ecosystem?”. This 

section provides a wide description of the partnerships, reflecting the structure of 

data analysis (i.e. themes resultant from Thematic Analysis procedure). Section 

4.1.1 depicts the goals of companies with the partnerships. Section 4.1.2 presents 

the facilitators and barriers of the partnerships. Section 4.1.3 analyses the different 

approaches used by partners to collaborate, describing aspects such as contracts and 

joint project coordinator. Section 4.1.4 details preliminary technological platforms 

created by the firms to support the integration of their systems. Finally, Section 

4.1.5 describes how software product management processes are executed in this 

scenario, explaining changes undertook by the firms. Along these sections, we 

explore the ideas of power and dependence as a means to develop an empirical basis 

that enables us to address RQ2. 

 Section 4.2 analyses CSI results in light of the theoretical foundation of this research 

(cf. Chapter 2). It presents the power models of each studied firm considering their 

power-dependence relationships in the software ecosystem. 

 Section 4.3 synthesises our results. It initially presents a graphical scheme with the 

studied partnerships, indicating the forms of power and correspondent sources used 

by the SMEs. It then introduces the power relationships model for this software 

ecosystem, which supports the development of the theory. These sections answer 

our second research question: “RQ2 – How power and dependence manifest in 

partnerships among SMEs participating in a software ecosystem?”. 

 Section 4.4 provides final remarks of this chapter. 

4.1. PARTNERSHIPS OVERVIEW 

When deploying a product at customer’s site, these firms may receive a request to 

integrate their products with other solutions. These can be internal, but in most cases the 

client demands integrations with systems from other suppliers. “Sometimes the client says 

‘I already have my back and do not want to get rid of it; we have to make the integration’” 

[IDC], explained Company C project manager. In this case, the client establishes a bridge 

between the firm and the other vendor, mainly when the latter is not regional (e.g. SAP). 

These situations give rise to what interviewees have called forced integrations. 

All studied companies described situations where an obligatory integration evolved into 
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a partnership. Such alliances can also result from an invitation, as highlighted by the 

solutions architect from Company D: “the company defined the partnership; it was not 

motivated by a customer” [IDC]. The SMEs have a proactive behaviour and establish 

partnerships to address opportunities and challenges. The strategic role of partners could 

be noticed during interviews. For instance, the services manager from Company C cited 

that partner is “a firm you carry under the arm and say ‘these guys are my partners’” 

[IDC]. For the project manager from Company D, “partners are not mere suppliers” [IDC]. 

4.1.1. MOTIVATIONS 

In this section, we analyse the motivations of the software companies to establish 

a partnership. The achievement of the envisaged goals involve the exercise of specific 

power capabilities by the firms and/or their partners. We following describe these 

expectations and the related forms of power. 

 Motivation 1 – Extend product features via external complementation 

A SME enhances a product by building integrations with solutions from partners. 

“(Partnerships) turn the product more complete” [IDC], argued the solutions architect 

from Company D. By specialising in specific features, partners act as complementors in 

joint projects: “if you look at its (Company B) customer base, retail (market) is not its 

cup of tea, it is ours” [IDC], cited the services manager from Company C. As cited by the 

product manager from Company D, partners’ expertise in other fields also brings quality 

to the solution offered to clients: “my client will be well served by experts in financial-

accounting; I’m free to run with my core business (and) implement my strategy” [IDC].  

This strategy creates competitive advantage to a firm, which is allowed to reduce 

time, costs and resources to meet specific demands from customers. Moreover, it can 

focus on strategic goals, as explained the project manager from Company D: “these are 

business areas within a hospital ecosystem that Company D decided not to gain expertise, 

but at the same time we cannot fail to meet not to stay behind competitors” [IDC]. Some 

firms also select partners who will favour innovation plans, as described by the product 

manager from Company D: “Google Glass has already been applied in health; it is up to 

us to integrate with (a firm that masters) this technology” [IDC]. 

The products from a partner reflect his EXPERT POWER in a specific field. 

“We are experts in inventory control, and Company B focuses on the tax and accounting 

part of the integration” [IDC], cited the business analyst from Company A. In this 

ecosystem, a partner has expertise in features that a firm does not provide or that it 

intentionally phased out. Such complementation generates a high mutual dependence 

among SMEs, as illustrated in arguments of the project manager from Company B: “I 

will seek a partner that joins (the project) integrated with me, taking care of the back 

office” [IDC]. In Table 4.1, we detail the expert power of Companies A, B, C, D and E. 
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Table 4.1 – Expert power of SMEs with respect to their products and respective markets. 

EXPERT POWER 

E
X

_
C

A
_

0
1

 

Company A develops an enterprise procurement solution for retail chains, distributors 

and wholesalers markets. 

Company source of power: expertise in enterprise procurement solutions/domain. 

Partner source of dependence: need to obtain features that complement his products so that 

he can address customer demands while reducing development time and costs. 

 “I think these are (the sources of expert power): expertise in the business (inventory 

management) and in the technology” (project manager, Company A) [FDC]. 

 "We also have the part of purchases that the software from Company A has, but they are far more 

advanced" (project manager, Company B) [IDC]. 

 “Some specific systems are from other segments (since) they serve (us) better; it is the case of 

Company A” (business analyst, Company B) [IDC]. 

 "Whenever he (client) wants to price or (manage the) stock, he knows it is another product of the 

ecosystem. Company A fuels the system (with the prices) because I cannot live alone; we do not 

master (it). The first integration we did with Company A was to facilitate the entry of this new 

client" (services manager, Company C) [IDC]. 

E
X

_
C

B
_

0
1

 

Company B develops an ERP for financial accounting domain. 

Company source of power: expertise in financial accounting solutions/domain. 

Partner source of dependence: need to obtain features that complement his products so that 

he can address customer demands while reducing development time and costs. 

 “Company B stays with the accounting part” (business analyst, Company A) [IDC]. 

 “(Our system) does not have what Company B makes. If you do not have the application, the 

solution is not feasible for the customer” (system analyst, Company A) [IDC]. 

 “We have expertise in this (accountancy domain). That is why they (partners) request us” 

(operations director, Company B) [FDC]. 

 “This partnership is established because Company A has customers who need an ERP” (product 

manager, Company B) [IDC]. 

 “When he (client) wants to wants to know about accounting, it is Company B. We did an 

integration with Company B to obtain a new client” (services manager, Company C) [IDC]. 

 “(We wanted to) make the product from Company B an extension or supply a deficiency of ours, 

because competitors have financial modules” (project manager, Company D) [IDC]. 

E
X

_
C

C
_

0
1

 Company C develops software solutions that automate services offered in pharmacies. 

Company source of power: expertise in pharmacies solutions/domain. 

Partner source of dependence: need to obtain features that complement his products so that 

he can address customer demands while reducing development time and costs. 
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EXPERT POWER 

 “We (searched a) specialist in storefront system” (project manager, Company A) [IDC]. 

 “Since we do not have this tool and its cost could be high, we searched for partners. Then, it 

appeared Company C” (release manager, Company B) [IDC]. 

 “We adopt a partnership when we have a vertical input. The storefront part is very specific and 

we do not intend to develop” (product manager, Company B) [IDC]. 

 “Our storefront (software) is very strong” (business analyst, Company C) [IDC]. 

 “They [Company B] said ‘I’ll give you the backoffice and you guide me because I will not know 

exactly where I'm stepping’” (services manager, Company C) [IDC]. 

E
X

_
C

D
_

0
1

 

Company D develops software solutions for the healthcare domain. 

Company source of power: expertise in healthcare solutions/domain. 

Partner source of dependence: need to obtain features that complement his products so that 

he can address customer demands while reducing development time and costs. 

  “Company D perceives itself as one of the market players (with) this knowledge to conduct a 

project or any type of business in hospital area” (project manager, Company D) [FDC]. 

E
X

_
C

E
_

0
1

 

Company E develops an electronic quotation portal for e-procurement in health market. 

Company source of power: expertise in electronic quotation solution/domain. 

Partner source of dependence: need to obtain features that complement his products so that 

he can address customer demands while reducing development time and costs. 

 “The hospital transfers this need to the portal (and) the list of products is available for suppliers. 

It is a quote/ and purchase system” (operations and deployment director, Company E) [IDC]. 

 Motivation 2 – Improve company reputation through well-regarded partners 

Together with the expertise, companies may share their strong image and status 

with partners. This is the case of Company D, who is seen by other firms as an extension 

of the big Belgium player that acquired it in recent years and occupies a relevant position 

in healthcare global market. Additionally, given the role of Company D as main supplier 

in client environment (i.e. it is responsible for the majority and most critical systems in a 

hospital), it earns the respect from other software vendors.  

Therefore, some firms decide to establish a partnership with Company D to 

strengthen their business proposals, considering its attractive reputation. Such admiration 

and recognition from partners provides Company D with REFERENT POWER. In 

Table 4.2, we describe this form of power. 
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Table 4.2 – Referent power of Company D. 

REFERENT POWER 

R
F

_
C

D
_

0
1

 

Company D is well-recognised by other firms, which admire and/or desire for its 

reputation and leadership position in healthcare domain within the software industry. 

Company source of power: attractive reputation and high status in customer environment 

(main supplier) or industry context (leader). 

Partner source of dependence: need to integrate with a vendor that has credibility either to 

promote his reputation or to gain client’s trust. 

 “We are more sought than we seek. The little one wants financial contribution. It is because we 

have much demand; we are big; due to our amplitude” (product manager, Company D) [IDC]. 

 “(Our) revenue is 4 million euros/year. It has a lot of capital” (system analyst, Company D) [IDC]. 

 “Many integrations occurred because the firms contacted us. They look for players who occupy 

the first position in the area of that equipment” (solutions architect, Company D) [IDC]. 

 “The intention is to be recognised as leading provider in a hospital. Besides having a sum of 

products greater than (those of) other suppliers, we still have a multinational behind (us); with 

the brand of [the main company], we have this on our side” (project manager, Company D) [IDC]. 

 Motivation 3 – Enhance customer base/market share via partners sales force 

Studied firms often face situations when they cannot fully address a demand. “The 

client wanted (a feature for) stock; but our system does not know what stock is; I cannot 

go on alone; I have to implement this query from Company A system” [IDC], illustrated 

Company C services manager. Such dependence on external complementation makes 

companies recommend/invite a partner to collaborate in a project. “Either we recommend 

the firm to develop the other part of a process or the partner recommends us; the partner 

works as a sales channel, enabling our entry in (new) segments” [IDC], cited Company B 

release manager. Company D may formally represent a partner and offer its products to 

clients: “when we go to the client, we put on the table the option of Company B”, cited 

company’s project manager. In this case, it receives part of the profits resulting from the 

sale, explained the solutions architect of Company D: “there was a joint sale and 

Company D earned a percentage on top of what it sold from products” [IDC]. In particular, 

Company E avoids suggesting partners as some of them develop the same type of solution 

and could accuse the firm of promoting a competitor. 

A firm gains REWARD POWER (Table 4.3) by offering business opportunities 

to other SMEs, who depend on new clients to expand sales. Once sharing sales forces, 

partners mutually increase their customer bases: “yes (partner’s client becomes ours), 

because Company A will not be able to serve him alone; there are clients replacing our 

ERP, but they will continue with our partner” [IDC], cited the product manager from 

Company B. The relevance of this power form was synthesised by Company A project 

manager: “this helps because software market is super competitive” [IDC]. 
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Table 4.3 – Reward power of Companies A, B, C and D to recommend/invite partners. 

REWARD POWER 

R
W

_
C

A
_

0
1

, 
R

W
_

C
B

_
0

1
, 
R

W
_

C
C

_
0

1
, 

R
W

_
C

D
_

0
1
 

Companies A, B, C and D provide a partner with business opportunities. 

Company source of power: pool of customers resulting from individual sales or leadership 

position in joint projects, enabling partner recommendation/invitation/representation. 

Partner source of dependence: need to improve financial results by extending his customer 

base and increasing market share; sales force sharing/extension. 

 “We work as a team and recommend partners” (project manager, Company A) [IDC]. 

 “Yes (when we lead we have more prospects to offer); (we are) totally (aware of demands) 

because communication is centred on Company A” (project manager, Company A) [FDC]. 

 “Company A joined us so that we offer its system and it offered our system for clients who do not 

have the back office part” (product manager, Company B) [IDC]. 

 “We won the bid. These are big clients in which we include them (partners). The reward we 

provide is the remuneration” (operations director, Company B) [FDC]. 

 “Rather than having a single commercial area, you can have three. From a commercial point of 

view, it’s likely they (inviter partners) have more power; I am offering a storefront system, but I 

say ‘I have two partners’” (services manager, Company C) [IDC]. 

 “When there is a need for storefront (system), (Company B cites the) integration with Company 

C. It suggests the partnership. (It) becomes our client” (project manager, Company C) [IDC]. 

 “Company B covered all affiliates from a health insurance, which facilitates future deals or 

recommendations” (project manager, Company D) [IDC]. 

 “When we receive a demand, we tell partners. (We have) a relationship of the type 'when I enter 

a hospital I recommend you; when you go, you suggest me’” (project manager, Company D) [IDC]. 

 “Firms use Company D to (enter) hospital niche. Partners sought to get our customer base to 

make joint sales and be advantageous to clients” (solutions architect, Company D) [IDC]. 

By sharing business deals with partners, a company gains formal and informal 

prerogatives. We can perceive this fact in the discourse of the product manager from 

Company D: “‘what is our deal? I will open the door of these customers. I will gain what 

in return?’” [IDC]. It means that this reward power capability may promote other power 

capabilities in the partnerships. 

Only prosperous partnerships are suggested to clients, as cited by the project 

manager from Company A: “when commercial channels’ chemistry is good and the 

partnership really works, (we) make the joint sale and indicate the integration of 

softwares in a sale” [IDC]. Partners that do not keep a good communication channel or that 

are unavailable to discuss integration issues generate problems in the integration flow and 

may ultimately reduce the perceived quality of integrated systems. Hence, they may affect 

the reputation of a firm. In these cases, Company A and Company D apply COERCIVE 

POWER over a partner by removing him from the network of opportunities (Table 4.4). 



68 

The coercive power of these SMEs considers the dependence that partners have 

on business opportunities brought by them. Partners must deal with the threat of no longer 

benefiting from the partnership. This power derives from the potential impact that 

partners can cause to firms reputation and it is also boosted by the role of Companies A 

and D as main supplier/project leader in the client. Company D can also use the influence 

resulting from its leadership position in the healthcare market to exercise coercive power. 

Table 4.4 – Coercive power of Companies A and D to cease business opportunities. 

COERCIVE POWER 

C
O

_
C

A
_

0
1

, 
C

O
_

C
D

_
0

1
 

Companies A and D stop representing or inviting/recommending a partner for a joint 

project if he does not address integration issues and/or does not keep an adequate 

communication channel. 

Company sources of power: (i) perceived right of the firm to preserve its reputation and 

that of products/integrated solutions, which could be harmed by issues caused by a partner; 

and/or (ii) high status in customer environment (main supplier) or industry context 

(leader). 

Partner source of dependence: dependence on non-punishment / need to satisfy partner 

criteria, so that it can keep benefiting from the business deals brought by the partnership. 

 “(We have power to) no longer recommend (a partner) and (no longer invite) too. If we cannot 

operate properly, we no longer recommend” (project manager, Company A) [FDC]. 

 “We no longer recommend Company B. (We) back to recommend only the software from 

Company X, which is its competitor” (system analyst, Company D) [IDC].  

 “If I have enough trouble with a partner, I will not recommend him. I will recommend who is 

more accessible/easy to work. We no longer recommend (Company B). It was not very 

advantageous. They were unable to take advantage of (it)” (software architect, Company D) [IDC]. 

 “From a business view, (when a partner recurrently) did not address a technical issue, the 

relationship became strained” (solutions architect, Company D) [IDC]. 

 “We’re in a position we consider advantageous. We perceive ourselves in an ecosystem of 

products in a hospital where we are prime (supplier). (We can say) ‘take Company B out and put 

[partner x]’. We did that. We have (power to suggest partner substitution). It is (a loss for him)” 

(project manager, Company D) [FDC]. 

In particular, we observed that other firms could also apply coercive power, but 

their high dependence on partners hampers the exercise of this power. It is the case of 

Company B, whose operations director argued it is hard to cease a collaboration when it 

indeed needs the specific complement; despite technical flaws in a given version. Partner 

substitution only occurs if there is a high pressure from the client, leading the firm to 

change the vendor only in a given project: “(if) the system starts to give much trouble, we 

might remove (the partner) in this case and keep the partnership; if this client complains 

too much, I put another (vendor), but the partnership continues in other clients” [FDC]. 
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 Motivation 4 – Target large customers 

Partnerships allow SMEs to serve demands from large clients. The firms can join 

forces and attend a big customer or rely on the experience of a partner. For instance, the 

experience of Company C with large clients also motivated Company A to partner. 

Companies B, C and D hold such EXPERT POWER, as we describe in Table 4.5. 

Table 4.5 – Expert power of Companies B, C and D to attend big customers. 

EXPERT POWER 

E
X

_
C

B
_

0
2

, 
E

X
_

C
C

_
0

2
, 

E
X

_
C

D
_

0
2

 

Company B, Company C and Company D deal with big customers from accounting and 

finance market, retail market and healthcare market, respectively. 

Company source of power: experience with big customers, enabling support to partners. 

Partner source of dependence: guidance from firms acquainted with big customers. 

 “Company B entered (the joint project) considering it has big clients but not in retail market” 

(services manager, Company C) [IDC]. 

 “We have several clients from sanitation (area), who we obtained through (a) bidding (process); 

and they are big customers” (operations director, Company B) [FDC]. 

 “Company C has big clients” (operations director, Company B) [FDC]. 

 “They were aware that we operated in large clients; so, ‘why not knocking on the door of people 

who know how to work with this big client to help us?’” (services manager, Company C) [IDC]. 

 “Our product is for big-sized customers. It is a premise. We do not deal with small customers” 

(configuration manager, Company C) [FDC]. 

 “I may have a big client; the small customer, the clinic, does not need to have the mega structure 

of my portfolio” (product manager, Company D) [IDC]. 

 “We really have big clients. We have the largest private group in Brazil (as a client) and a 

contract with the largest medical centre in Latin America” (project manager, Company D) [FDC]. 

4.1.2. FACILITATORS AND BARRIERS 

To enrich the description of this software ecosystem, we present here the main 

barriers and facilitators for the partnerships to thrive. We consider the following factors 

as facilitators, i.e. they can contribute to partnerships establishment and growth. 

 Facilitator 1 – Personal and geographical proximity 

The physical proximity of the firms promotes joint projects among them: “since 

it (Company B) was near, we took the software from Company B” [IDC], cited the software 

architect from Company D. These projects are also promoted by the interactions among 

top managers, according to the services manager from Company C: “Company A led us, 

since its president was aware of the ‘former Company C’ (before acquisition); (...) I hit 

the door of Company A to talk to the president to seek business opportunities” [IDC]. Their 

personal relations facilitate the execution of projects: “communication (with Company B) 
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flows well since this team sort of worked together in other projects; it emerged a 

friendship outside the firm; this helps a lot” [FDC], argued the project manager from 

Company A. In addition, firms in the same region understand needs of the same market. 

Such advantages turn geographically and personally close firms into relevant partners. 

 Facilitator 2 – Perceived quality of products and services 

The search for quality is a criterion considered by companies to select a partner, 

given the relevance of this factor for client satisfaction. For instance, Company D 

considers the quality of a partner team and services as a premise for the partnership to be 

established and thrive. Its project manager illustrated this situation: “in addition to off the 

field factors like 'whether partner has a qualified team, if his services desk is good’” [IDC]. 

 Facilitator 3 – Availability of standards/technologies to support systems 

integration 

By defining or adopting integration standards, partners facilitate their 

collaboration, as illustrated by the software architect from Company D: “The ‘Integrator’ 

has helped and now HL7 (international standards for data transfer between health 

information systems) will help even more” [IDC]. This infrastructure reduces mismatches 

among products and rework in joint projects: “one of the main gains we will have (with 

integration technology) is to prevent us from redeveloping integrations whenever 

someone knocks our door” [IDC], argued the project manager from Company D. It may 

either be developed by one company or emerge as a joint creation: “we are aligning what 

one has with what the other has, what one may add... Company C can contribute with 

definitions, Company B with human resources, etc. Yes, (it is a way to ensure the 

partnership)” [IDC], explained the release manager from Company B. 

 Facilitator 4 – Openness for technical and business negotiation 

Companies mentioned positive experiences with partners who were open for 

technical and business discussions. The project manager from Company D exemplified 

the impact of this facilitator in a relationship: “the partner approached us with interest 

and humility; (another) partnership did not evolve because the partner was inflexible” 

[IDC]. Openness for negotiation tends to be common among SMEs: “when there is the 

possibility to negotiate is because they are firms of the same size; in general, there is 

(openness for negotiation)” [FDC], declared the operations director from Company B. 

 Facilitator 5 – Mutual trust 

Trust results from the close relationship of the firms (sometimes a personal 

proximity of their members) and is seen as a premise for a partnership to emerge, as cited 

by the innovation manager from Company C: “to establish a partnership, you already 

trust the partner. It is a premise for you to establish a partnership. You already have 

confidence, you know he is responsible” [FDC].  
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This factor increases with attitudes or results that favour joint projects, such as 

promptly treating systems integration issues. The project manager from Company A 

clarified the relevance of trust: “I’d rather have a less competent but reliable partner 

than a super competent but unreliable partner” [FDC]. 

The barriers are factors that negatively influence the partnerships among studied 

companies. They are perceived by partners as aspects that weaken interfirm relationships 

and disturb integration projects. We describe several barriers in the following paragraphs. 

 Barrier 1 – Inefficiency to handle integration problems 

The absence of a company once integration problems emerge strongly weakens a 

partnership: “(another) partnership did not evolve (because) the partner was 

uncompromising and (did not) sit to resolve (the issue)” [IDC], explained the project 

manager from Company D. Given the tiny boundary among integrated systems, firms 

may try to convince the partner that the problem is originated in his system, as declared 

by the team leader from Company B: “the partner often shifts the issue to the other” [IDC]. 

Others simply prioritise other projects, as reported by the project manager from Company 

A: “sometimes the partner has more critical issues in another project and leaves (our) 

behind” [IDC]. Such low attention may happen because the partner does not consider the 

client strategic: “sometimes partners do not give attention since (the client) is not in their 

top customer base” [IDC], cited the services manager from Company C.  

SMEs also tend to be overwhelmed, treating demands from multiple clients with 

limited resources. To avoid client dissatisfaction, some firms take the duties of a partner 

not to jeopardise their reputation. “I saw notifications from hospitals saying ‘you 

suggested this contract, I hired a joint sale’” [IDC], explained Company D’s solutions 

architect. The lack of support reduces the trust that partners have in the firm, which is no 

longer recommended to clients. “The staff asks to not contact Company B; we try to solve 

it here; nowadays we do not recommend it” [IDC], cited Company D’s systems analyst. 

 Barrier 2 – Unavailability of a professional to manage systems integration 

The absence of a permanent responsible for the integrated solution is a barrier, as 

the product manager from Company B described: “I change part of the process, but this 

brings a big risk, because you do not have someone in charge of the whole (integration)” 

[IDC]. Defining someone as ‘owner of the integration’ would facilitate negotiations and 

alignment of products, as argued by the services manager from Company C: “we do not 

have this guy, which would be the focal point; such confusion and discussions would be 

minimised; (he would be in charge of) communication and traffic of information” [IDC]. 

Firms cited that his duties would include the identification of evolution needs due to 

market or client demands, and analysis of the impact of product changes in the integration. 

However, they cannot afford his wages without a project. “There must be someone paying 

him, (but) we are project-oriented” [IDC], cited the services manager from Company C. 
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 Barrier 3 – Weak commercial / prices alignment 

The commercial alignment of the firms is critical for a partnership to evolve: “this 

is crucial, because if partner price is not feasible for the deal, we have to look for another 

(product)” [FDC], cited the operations director from Company B. Partners who establish 

high costs undermine negotiations with the client. “These values affect negotiations; we 

have to talk to partner board to lower costs; it hinders some partnerships” [IDC], declared 

the operations and deployment director from Company E. Some firms believe they can 

define prices independently of partners, showing a lack of commercial alignment. This 

attitude leads to gradual replacement of these SMEs in the ecosystem or the development 

of the complementary system by the firm itself: “we normally sell with the software from 

Company B, but their cost may turn the proposal expensive; if we had a financial module, 

it would cheapen the system” [IDC], explained the system analyst from Company D. 

 Barrier 4 – Poor communication 

The communication among partners needs to be improved: “our communication 

process is weak” [IDC], cited the services manager from Company C. This deficiency was 

reinforced by the project manager from Company A: “the challenge is to centralise 

communication; I worked as manager of the whole project and had great difficulty to 

interact with other teams” [IDC]. Communication tends to be rich during integration 

development time. It then gradually decreases and suddenly resumes as problems arise. 

Inefficient distribution of information among partners is observed in several 

situations, such as requirements that are not well specified, artefacts that are not shared, 

problems that last to be solved or new releases that are not reported to partners. This issue 

is not simple to address, according to the product manager from Company B: “(the second 

challenge) is to establish a communication process that is effective” [IDC]. 

 Barrier 5 – Poor alignment of products strategies 

Strategic alignment of products is necessary for partnerships to thrive. “It is very 

difficult to reconcile strategies and portfolios; but it is also very difficult to survive 

without (it)” [IDC], declared the product manager from Company D. The project manager 

from Company D reinforced this fact: “lack of synchronisation is very negative” [IDC]. As 

the scope of systems integration grows, the dependence between products increases, as 

observed in the argument of the system analyst from Company B: “the conflict is: I’m 

evolving and I can damage something there or there may be a need and we are eliminating 

for disuse” [IDC]. So far, the firms have not formally aligned product strategies (e.g. 

roadmaps, releases) and are not prepared to jointly evolve the systems: “one thing that 

makes the partnership fragile is that when I do my strategic planning, I do it 

independently of them” [FDC], cited Company B operations director. The challenge related 

to such alignment may stem from the firms attempt to manage partnerships and parallel 

demands with restricted resources: “it is difficult to (align releases) since the partner has 

things going on outside partnerships” [FDC], explained Company C innovation manager. 



73 

 Barrier 6 – Differences in legal and economic aspects of operation domains 

Since the firms act in different segments, each one often follows specific laws or 

standards, which do not necessarily apply to partner context. The need to adapt a system 

to another domain may be huge and the integration may become infeasible, as argued by 

the product manager from Company D: “the market in which he (partner) works has laws 

and situations that we have to analyse to be portable to our market; if the gap is large, 

we better redo here” [IDC]. 

 Barrier 7 – Differences in working practices 

Some partners have very different working practices: “we have releases almost 

every fortnight; the partner says ‘I can only (deliver it) in 3 months’; it is another pace, 

another process” [FDC], detailed the project manager from Company A. Such differences 

pose issues to joint development, as the services manager from Company C argued: “if I 

tell him (partner client) I deliver it (feature) in 6 months, he says it makes sense; if I tell 

(it to) him (retailer client), he send me away” [IDC]. This causes Company C to have slower 

deliveries with Company B: “it has to do with culture; our styles are very close; this was 

the difficulty with Company B; all happened very methodically” [IDC], added the services 

manager. Even the evolution of systems technologies can be harmed, as the operations 

and deployment director from Company E described: “sometimes we are well ahead of 

partners; we want them to evolve and sometimes (their processes) are too rigid” [IDC]. 

 Barrier 8 – Limited authority over each other’s development teams 

Lack of authority of a firm over partner team is an issue in joint projects. “You 

have to manage a team (in charge of) another system, from another firm over which you 

have no authority; it is too complicated” [IDC], argued the project manager from Company 

B. The project manager from Company A explained this situation: “when you take on this 

role (project manager), it has the dependence (on partners since) you do not have all that 

strength in other (software) factories” [FDC]. Partner firms have the right to restrict the 

access to their teams, although acting collaboratively. In general, the teams only follow 

instructions from their own firms, creating a weak functional matrix: even when a project 

manager leads the joint project, he must negotiate with managers from the partners to 

forward demands. “I have power over my (development) factory, but I cannot impose 

(anything) in the factory from Company B” [IDC], detailed Company A’s project manager. 

 Barrier 9 – Low availability of financial and human resources 

As small-to-medium sized firms, partners usually do not have slack resources. 

Some of them face big restrictions of financial and human resources, which affect joint 

projects. “Internally it (Company B) suffers from lack of resources and then I cannot 

move on; if I have to allocate 15 days, I cannot, because I only have resources available 

for 40 hours” [FDC], illustrated the project manager from Company A. Hence, companies 

that can financially invest in joint projects are very relevant for a partnership to thrive. 
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4.1.3. COLLABORATION STRATEGIES 

We identified two types of projects conduct by partner companies. The existing 

products integration (simple integration) enables firms to specialise in a particular 

domain and recommend partners that complement their products. The joint new product 

development (complex integration) consists in the creation of a solution by the firms, 

involving a greater alignment of features and user interfaces. For instance, Companies A 

and B built a suite for pharmacy retail market together with Company C. The project 

manager from the Company C detailed this situation: “in a given client, we had an 

integration with Company B. So, ‘let’s combine the products and define a single one, a 

suite’” [IDC]. Latter, these firms offered the solution to several clients. 

Both types of projects can be triggered by an existing customer need, when a 

firm wins a new contract and offers a joint solution with partners. The demand for new 

integration projects may also happen throughout a project conducted by a firm, when it 

receives specific demands from the client or identifies opportunities that can be addressed 

with partners. Partners are suggested to the client as suppliers that can complement the 

solution of the company. Recommendations are a convention among partners and lead to 

the integration of their products. Joint projects can also start due to a potential market 

need, when a firm constructs its strategic planning and identifies market niches that it 

wants to enter. The firm then invites partners to collaborate and build a joint solution.  

We observed that there are four main strategies that firms may implement to 

conduct a joint project in this software ecosystem. We represent them in Figure 4.1 and 

subsequently give details of their implementation. 

 
Figure 4.1 – Collaboration strategies. 
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 Strategy 1 – Customer-driven Forced Integration 

In this type of collaboration, the interaction among suppliers is technical and 

punctual, with no partnership. They are independent on each other and new entrants have 

to adapt their systems to those of suppliers already operating. Power relationships may 

occur in cases where there is a main supplier with a widely used solution. For instance, 

in a hospital, Company D figures as a critical supplier, as cited by the project manager: 

“the solution from Company D will normally be in 50-80% of the hospital” [FDC]. Hence, 

Company D could impose an integration model to another supplier. The repetition of 

forced integrations may lead to partnerships. We identified this strategy in all studied 

firms. It is one of the most common types of integration projects. 

 Strategy 2 – Customer-driven Flexible Integration  

This collaboration occurs when companies feel comfortable to recommend a 

partner and the client is open to suggestions. Hence, there are partnerships and great 

interaction among some suppliers, but no predominant firm in the project – although a 

project manager from one company can be chosen as project leader. As a whole, power 

is more equally distributed in this strategy. The slight dependence among partners’ 

products can generate power advantage to some firms. By increasing coordination, this 

scenario shall support the evolution of the ecosystem. 

This strategy was identified at Companies A, B and C. The services manager from 

Company C cited that customers are always aware that the solution results from a joint 

offer: “they (partners) are present in all meetings” [IDC]. However, in general, the 

contracts are independent and do not reflect the integrated development: “there is a 

contract from Company B, from Company C... When we have to split the profits, all is 

well separated” [IDC]. The project manager highlighted that joint contracts would be more 

appropriate, since they could detail the duties of each partner firm.  

 Strategy 3 – Supplier-driven Integration 

In this collaboration strategy, one firm invites partners to join the project with the 

awareness of the customer. “The client knows there are two or three suppliers, but only 

one (supplier) assumes the relationship. He is responsible for the product” [IDC], cited the 

product manager from Company B. This vendor orchestrates the others. He legitimates 

his power with the leadership position that he occupies, according to the project manager 

from Company B: “Company B has its project manager, Company C has its (project 

manager), but for the client it is (the project manager) from Company A. Who sells (the 

products) becomes responsible for the project”. The solutions architect from Company 

D confirmed this fact: “if it was Company D that offered to clients, the responsibility was 

from Company D” [IDC]. His power also emerges from rewards provided to invited firms. 

In the contract, he figures as the responsible for the project. Players share duties and 

negotiate who is going to implement what features, but the main supplier has greater 

power to select strategic features. 
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The supplier-driven strategy favours the establishment of a software ecosystem 

among actors. It was clearly identified at Companies B and D. In particular, Company D 

adopted such centralised approach in integration projects via an approach called ‘prime 

contracts’ with the customer. Such contracts formalise the company’s role as primary 

supplier, allowing it to subcontract and coordinate partners. 

In this way, Company D defines itself as a chief negotiator: it acts as the focal 

point with the client and receives his demands directly. However, its primary goal is not 

to create a relationship of domination over partners, but rather to enhance project quality 

and customer satisfaction. For contract renewals or new contracts, the company intends 

to evolve this scheme so that the client can negotiate costs and features directly with 

partners. However, this must happen under its supervision. It shows the perception that 

Company D has of the emerging software ecosystem. 

 Strategy 4 – Value-Added Reseller (VAR) 

This collaboration is based on invitations made by a firm to its partners. This 

company is responsible for integrating and presenting the products as a software solution 

to the customer, from whom the partnerships are hidden. Once inviting partners, this firm 

obtains power in the relationships, given the opportunity provided. Hence, in this 

situation, there is a growing influence or even dominance by the central company. 

This is formalised in the contract, where the company figures as the sole 

responsible for the project. Separate contracts are created between this firm and the other 

suppliers. This type of contract enables the company to orchestrate its partners. The 

evolution of the software ecosystem depends on firm’s ability to demonstrate to the 

partners the benefits of strengthening the relations. 

We observed that Company B implemented this strategy with partners such as 

Companies A and C. This scheme is known as Original Equipment Manufacturer (OEM) 

and the firm adopts it in biddings processes. According to the product owner from 

Company B, “the partner does not appear (and we) assume the brand” [IDC]. The firm 

negotiates with other vendors to complement its product through integrations with their 

systems, which will function as modules. These are commercialised as a single solution. 

We synthesise the four collaboration strategies in Table 4.6. 
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Table 4.6 – Collaboration strategies. 

# 

Characteristics 

Responsible Contract 
Main supplier/ 

leadership position 

Interaction 

among suppliers 

Dependence 

among 

suppliers 

S
tr

a
te

g
y

 1
 

Customer Customer 

establishes 

separate 

contracts 

with each 

supplier and 

strongly 

controls the 

project. 

Notion of main 

supplier does not 

exist. Project 

managers belong to 

the same hierarchy 

level (each supplier 

presents his project 

manager). 

Suppliers 

negotiate 

(features, 

contracts, etc.) 

individually with 

the client. Little 

or no relationship 

among suppliers. 

Suppliers have 

great 

autonomy to 

evolve their 

products 

independently. 

S
tr

a
te

g
y
 2

 

Customer Customer 

establishes 

separate 

contracts 

with each 

supplier and 

controls the 

project. 

Notion of main 

supplier tends not to 

exist. The project 

manager of one firm 

may lead the project 

(others act as sub-

managers). This 

selection considers 

management 

experience or 

knowledge in the 

field. 

Negotiations (of 

features, 

contracts, etc.) 

occur directly 

and individually 

between the 

customer and 

each supplier, or 

between the 

customer and the 

group of 

suppliers. 

Suppliers are 

generally 

partners, with 

some 

dependence 

among their 

products. 

S
tr

a
te

g
y

 3
 

Supplier Customer 

negotiates 

the contract 

with one 

firm. He is 

aware of the 

existence of 

other 

suppliers. 

One firm assumes 

the control of the 

project and 

integrates systems 

from several 

suppliers (partners). 

It invites partners to 

join the project and 

defines its manager 

as coordinator. 

Negotiations (of 

features, 

contracts, 

schedules, etc.) 

occur directly 

and individually 

between the 

customer and the 

main supplier. 

Reasonable 

dependence 

among 

partners, who 

recognise the 

importance of 

coordination 

strategies and 

products co-

evolution. 

S
tr

a
te

g
y

 4
 

Supplier Customer 

negotiates 

the contract 

with the firm 

that owns the 

main 

product. He 

may not be 

aware of the 

other 

suppliers. 

One firm controls 

the project and adds 

features from other 

suppliers (partners) 

to its own product. 

It invites partners to 

join the project and 

establishes its 

project manager as 

project coordinator. 

Negotiations (of 

features, 

contracts, etc.) 

occur directly 

and individually 

between the 

customer and the 

main supplier. 

Some degree 

of dependence 

regarding 

products 

evolution. 

Strategies 2, 3 and 4 involve the definition of one firm to lead the joint project. 

This firm has the LEGITIMATE POWER to deal with the client and treat commercial 

matters. It coordinates the initiative with the support of managers from partners. “The 
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client is going to ask him (main supplier), although each firm has a manager” [IDC], 

described Company C services manager. It forwards specific demands (e.g. schedule 

tasks, manage releases) to these managers, who will address them internally. There are 

few sources of this legitimate power. If a firm has greater expertise in the technology, 

type of solution or domain of the project, it may become coordinator. The management 

experience of its project manager is also an influencing factor. However, the main power 

source here is having the client in the customer base, i.e. if the firm already had a 

relationship with the customer, it will probably manage the joint project. In Table 4.7, we 

describe this form of legitimate power. 

Table 4.7 – Legitimate power of Companies A, B and C to manage the joint project. 

LEGITIMATE POWER 

L
E

_
C

A
_

0
1

, 
L

E
_

C
B

_
0

1
, 

L
E

_
C

C
_
0

1
 

Companies A, B and C manage the joint project if they master the technology, type of 

solution or domain; have a professional with greater management experience or the 

customer in its base.  

Company sources of power: perceived right to manage the project due to (i) expertise in 

the technology, type of solution or domain of the project; (ii) management experience; 

and/or (iii) partner recommendation/invitation/representation and customer in company’s 

customer base. 

Partner source of dependence: need for representation and coordination. 

 “I was the manager, but I had managers under me” (project manager, Company A) [IDC]. 

 “It is (the manager from who has) the client; who closed the deal. If it was Company C that made 

the sale, it is Company C’s project manager” (project manager, Company A) [FDC]. 

 “Company B has its manager, Company C has its own, but for the client is from Company A. 

Who sells becomes responsible for the project” (project manager, Company B) [IDC]. 

 “If the partner puts us in the sale, he has greater power. When we sell, he stays behind and we 

deal with the client” (team leader, Company B) [IDC]. 

 “Perhaps (the inviter partner) has more power because he is ahead. He will say ‘it's important 

that we do that’” (project manager, Company C) [IDC]. 

 “The usual (case) is that Company C stays ahead because it is who is ahead in the interaction 

with the client. The biggest influence is from whom is ahead on the client. If the client already 

had a deal with that partner and I enter now, I probably have to respect the position of the 

(partner) that (is already there)” (innovation manager, Company C) [FDC]. 

 “Not necessarily (the leadership was because the client was ours). Often Company A had a 

greater mastery of the subject and conducted. (...) The project manager was from Company A 

because it was its client for 19 years. (…) Often we put our project manager, because we had 

better understanding of retail (market). (...) (The manager) is from whom carried (invited) the 

partners. (…) The manager that I put was a guy who had the strength to say ‘either we do or we 

lose the client’” (services manager, Company C) [IDC]. 
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Company D also has the LEGITIMATE POWER to manage a joint project 

(Table 4.8). This power is always exercised over Companies B and E. It mainly derives 

from firm’s high status in client environment: “it is not possible for a vendor that is prime 

talk to the financial-accounting vendor (Company B): ‘I will bow my head here for you, 

you bring me their conditions and I will accept’” [FDC], explained the project manager of 

Company D. Another relevant source of this power is the type of contract adopted 

(Strategy 3), which defines the firm as prime supplier, coordinating the group of vendors. 

Table 4.8 – Legitimate power of Company D to manage the joint project. 

LEGITIMATE POWER 

L
E

_
C

D
_

0
1

 

Company D manages the joint project if it masters the technology, type of solution or 

domain; has the customer in its base; exercises a specific business model; or has a high 

status in customer or market segment context. 

Company sources of power: perceived right to manage the project due to (i) expertise in 

the technology, type of solution or domain of the project; (ii) partner 

recommendation/invitation/representation and customer in company’s customer base; (iii) 

exercise of business model that defines the company as main supplier in a joint project 

with partners/contract ownership; and/or (iv) high status in customer environment (main 

supplier) or industry context (leader). 

Partner source of dependence: need for representation and coordination. 

 “Company D will present itself as prime supplier. It will bring partners together. If the client 

requires any improvement (or makes any) complaint, it should channel it to Company D, which 

distributes it to partners. The owner of the contract, the image is from Company D” (project 

manager, Company D) [IDC]. 

 “To contract renewals and new contracts, we (will) to be prime (supplier), the one ahead, i.e. 

any request comes first for us. (The client) will know (that there are other suppliers), but only for 

2nd and 3rd levels. We always stay as the 1st (supplier)/contract owner and pass to partners the 

percentage agreed” (product manager, Company D) [IDC]. 

 “(We invite and say the management scheme is this). ‘I will lead the project, you will be one of 

my suppliers’. We have bargaining power to say ‘let's go this way, my timing is this; if you want 

to come with me, these are the conditions’” (project manager, Company D) [FDC]. 

In particular, Company B can exert another form of LEGITIMATE POWER 

during joint projects: it can omit the name of the partner from the integrated system and 

even manage his system source code (Table 4.9). These and other prerogatives are based 

on the leadership position occupied by the firm in projects that follow Strategy 4 (VAR). 
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Table 4.9 – Legitimate power of Company B to use its image and require code access. 

LEGITIMATE POWER 

L
E

_
C

B
_

0
2

 

Company B omits the name of the partner from the integrated system and manages 

system code if it adopts the value-added reseller strategy and acts as project leader. 

Company source of power: prerogatives from collaboration strategy adopted. 

Partner source of dependence: need to obtain guidance from the company, which figures 

as the main provider in the project from a business and technical perspective. 

 “We worked a lot this way. We made a partnership with it on OEM basis; i.e. in the screen 

appeared (the name of our solution). This guarantee goes until the ownership of the source (code) 

in case of a possible rupture. Who won the bid was Company B, which is responsible to make 

these softwares work” (product manager, Company B) [IDC]. 

 “The name ‘Company B’ in the case of OEM… I represent (the partner); for the client, it is mine, 

because it has Company B interface” (operations director, Company B) [FDC]. 

During joint projects, the companies may conclude that a problem in a partner 

solution is hampering the operation of the integration. They may also receive complaints 

from the client indicating that a feature is not working properly. Since the boundary 

between integrated systems is seamless, clients may contact the wrong supplier. The 

project manager from Company D described this situation: “the client considers that the 

problem is from whom received the data, (although) the (responsible for the) financial 

(module) says ‘there is this error because the guy sent me the wrong information’” [IDC].  

In these situations, studied SMEs have the LEGITIMATE POWER to demand 

a partner to solve the integration mismatch. This power is inherent to the four strategies 

presented in Table 4.6. It originates (i) in the need to guarantee the correct functioning of 

the integrated solution and (ii) in the right to preserve the image of the company/product. 

The following quotes from the team leader of Company B illustrate this fact: “We often 

have challenges because the system is stopped, depending on functions of another, and 

we cannot attend the client” [IDC]. We detail this legitimate power situation in Table 4.10. 
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Table 4.10 – Legitimate power of Companies A, B, C and D to mandate the resolution of 

integration issues to partners. 

LEGITIMATE POWER 

L
E

_
C

A
_

0
2

, 
L

E
_

C
B

_
0
3

, 
L

E
_

C
C

_
0

2
, 

L
E

_
C

D
_

0
2

 

Companies A, B, C and D demand the partner to solve an integration issue. 

Company sources of power: perceived right to demand amendments in a partner system 

due to need to (i) promote functional alignment/correct operation of the integrated solution 

and/or (ii) preserve its reputation and that of products/integrated solutions, which could be 

harmed by issues caused by a partner. 

Partner source of dependence: need to obtain information from partners that will enable 

the correct execution of its system within the solution/integration. 

 “If you do not do a good job, with quality, (clients) have a daily index to measure supplier service 

level and the supplier leaves” (project manager, Company A) [IDC]. 

 “Who produces the information to the IRS is the [system from Company B], but who sends the 

information is Company A. (We told Company A) ‘the source of the problem was you’. We were 

even threatened (by the client) to be fined” (operations director, Company B) [FDC]. 

 “If (client) calls Company C with an issue and it finds out it is from Company A, it will contact 

Company A to solve it” (services manager, Company C) [IDC]. 

 “The front (of integrated solution) is ours; so, for him (client), who looks bad is us, not who is 

behind. (…) We will charge the other” (configuration manager, Company C) [FDC]. 

 “I have right to approach him (partner) and say ‘I found this problem here; you have to fix it’” 

(innovation manager, Company C) [FDC]. 

 “In general the issues happen to whom gets (the data). Despite errors on my side, I need the fix 

is made there. If the issue is in the financial (part), Company B has to settle it. We do not master 

their tool” (project manager, Company D) [IDC]. 

4.1.4. INTEGRATION TECHNOLOGY 

This section analyses the efforts of studied companies to define technologies to 

support systems integration. These infrastructures allow the firms to expand the 

partnerships, since the lack of integration standards is a barrier in joint projects. However, 

building them is not trivial. “The biggest challenge is standardisation” [IDC], argued the 

software architect from Company D. Once the integration technology of a firm is adopted 

in joint projects, it gains power in the ecosystem, as we following explain. 

Company A created a datahub that receives data from an integrated system and 

send it to the others. The firm maintains this structure and generally involves partners in 

discussions related to its evolution. Company B argued that such datahub is incipient and 

built an agent-based system with the same goal: monitoring information sent by other 

systems. These firms initiated discussions about how to share and manage this system. 
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Company C also invested in a datahub, which consists of a set of tables. It 

prevailed as technological standard in joint projects with Companies A and B. However, 

Company B refused to completely adopt it and kept using an internal datahub: “instead 

of searching (the data) on my datahub, I started to feed theirs with information; it is a 

redundancy; there are sales information that I format in the way that Company B likes 

and hand it to them” [IDC], argued the services manager from Company C. 

Company D created a service-based system, which addresses diverse standards 

from hospital area. “The integration mechanism is a software we call standard 

integrator; it is responsible for the integration with partners” [IDC], detailed the project 

manager from Company D. This technology calls a routine whenever a system triggers 

an integration event (e.g. exam request). It already acts as an integration platform for the 

firm. “We want to standardise as much as possible the ways of integrating, because we 

want to grow rapidly in integrations” [IDC], cited the product manager. In its turn, 

Company E created a service-based system involving XML and web services. The 

frequent joint projects and the strong partnership with Company D have led these firms 

to build an integration standard: “we are jointly making a new standard; the technology 

will be different, the fields will be improved, the integration points will be more diverse” 

[IDC], cited the operations and deployment director of Company E. 

We perceived isolated initiatives, when each firm tries to define its technology as 

integration standard. They may achieve this goal if their infrastructure is robust or their 

system is highly relevant in the integration. Non-technical factors may also govern this 

process, such as the relevant position of the firm in the client or industry, and the business 

deal it shared with the partner. These sources may provide a firm with LEGITIMATE 

POWER to define joint projects technology and standards, as described in Table 4.11.  

Once holding this legitimate power, a firm gains important prerogatives. For 

instance, it can define data exchange formats, since partners depend on this infrastructure 

to access data, as explained by the business analyst from Company B: “who dictates is 

the (one with the) system that holds the data; we obtain greater power in the partnership, 

because we will keep the data” [IDC]. From a business view, this legitimate power enables 

the firm to make financial requests and get advantages in the contract: “since everyone 

wants to earn money from it, the other firm says ‘let’s put my datahub, which already 

does it (function)’” [IDC], argued Company B project manager.  

This situation creates a first step towards establishing a central platform for the 

software ecosystem. For instance, Company D could define its Standard Integrator as the 

central technology of integration projects and oblige partners to adapt their systems 

according to technical specifications and comply with quality standards. This strategy can 

ultimately promote the company to an initial keystone. 
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Table 4.11 – Legitimate power of Companies A, B, C and D to define the technological 

standards of a joint project. 

LEGITIMATE POWER 

L
E

_
C

A
_
0

3
, 

L
E

_
C

B
_

0
4

, 
L

E
_

C
C

_
0
3

, 
L

E
_

C
D

_
0

3
 

Companies A, B, C and D can define the technological standards that will support 

systems integration if they develop a common infrastructure, have the customer in the 

customer base or have a relevant system in the integration. 

Company sources of power: perceived right originated from (i) system relevance in 

integrated solution (main product/great number of modules), (ii) distinguishing integration 

infrastructure, (iii) high status in customer environment (main supplier) or industry context 

(leader); and/or (iv) partner recommendation/invitation/representation and customer in 

company’s customer base. 

Partner source of dependence: need to use the infrastructure to develop the integration / 

integrate the system with others that compose the integration project. 

 “I see the power linked to the business part. If the sale is made by Company A, undoubtedly we 

define the datahub/integration layer. It is easier to define it” (project manager, Company A) [FDC]. 

 “I have an agent listening; it brings information back here, treats it and records there. The 

solution is used in integrations with (our system)” (product manager, Company B) [IDC].  

 “Each one tries to impose its (standard), because there is no corporation. (You have to adapt to 

rules) from whom is carrying (you). ‘You want the client? Use it (standard). If you do not want, 

I'll look for another (partner)'. It is the ‘client’s owner’” (operations director, Company B) [FDC]. 

 “(Company A) started with our (datahub), since we had it documented” (services manager, 

Company C) [IDC]. 

 “(The firm) in charge of the deal (sets the standard)” (configuration manager, Company C) [FDC]. 

 "It (integrator) already is (our integration platform). We do nothing new without it. We are 

working on a worldwide standard” (system analyst, Company D) [IDC]. 

 “We are moving to provide an evolution of it to a bus level, both for external integration and for 

our own portfolio” (architect software, Company D) [IDC]. 

 “[Partner] tried ‘let’s do this way’; (we said) ‘we have experience (with this)’. We created 

models if the partner uses, it will work. We tend to impose: 'if you want to come, the conditions 

are these’. We try to convince partners to use our patterns via our power in terms of operation 

in most hospital sectors and of being a multinational” (project manager, Company D) [FDC]. 

Given the very small size of Company E, it may invoke the influence of the 

customer during negotiations about integration standards with the partner. The client can 

intervene in favour of its standards and require that they are used in the project, 

considering the robustness of this infrastructure. Hence, Company E obtains another 

capability of LEGITIMATE POWER in the partnership, as we describe in Table 4.12. 
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Table 4.12 – Legitimate power of Company E to define the technological standards of a 

joint project. 

LEGITIMATE POWER 

L
E

_
C

E
_

0
1

 

Company E can define the technological standards that will support systems 

integration if it has a distinguishing integration infrastructure and the customer intervenes 

in favour of such technological standards. 

Company sources of power: (i) customer size and reputation and (ii) distinguishing 

integration infrastructure. 

Partner source of dependence: need to obtain technical guidance from the company, which 

will define how the integration should be developed. 

 “For smaller ERP (firms), we can do this (impose our integration standard). (For larger ERP 

firms), we usually adapt (to their model) or establish a partnership. If (he) is a very strong client 

in the market, he asks the ERP (firm) to adapt to our model as it is a more modern model. We 

defined how it (integration) would be and Company D did everything clients requested. 

Everything depends on the client. If we have no strength over the firm, we will have strength via 

clients” (operations and deployment director, Company E) [IDC]. 

In particular, Company C has LEGITIMATE POWER to define documentation 

standards if the client belongs to its customer base. In this case, the partner invited to the 

joint project has to comply with what the company prescribed for technical specifications 

such as requirements or project management documents. Table 4.13 describes this power. 

Table 4.13 – Legitimate power of Company C to define project documentation standards. 

LEGITIMATE POWER 

L
E

_
C

C
_

0
4

 

Company C defines documentation standards if it invites/recommends a partner. 

Company source of power: perceived right originated from partner 

recommendation/invitation/representation and customer in company’s customer base. 

Partner source of dependence: need for project documentation standards. 

 “The pharmacies ‘were ours’. So, in (these clients), the functional specifications followed the 

model from Company C (and were sent) to Company A. (It was as if we dictated the standard) at 

that time” (services manager, Company C) [IDC]. 

4.1.5. SOFTWARE PRODUCT MANAGEMENT 

This section describes how partners perform Software Product Management. We 

analyse how the interplay of power and dependence affect strategic planning, portfolio 

management, product roadmapping, release planning and requirements management. 
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Strategic planning 

A company may indirectly affect the strategic planning of its partner. The services 

manager from Company C stated that partners such as Company A often make the firm 

realise opportunities in the market and vice versa: “if the company’s head only 

understands technology, it (company) has to associate with a firm that looks for the 

market and see other things” [IDC]. These firms gain REWARD POWER by benefiting 

partners with such key market information (e.g. market prospects, emergent demands 

from clients). Partners need such strategic views to analyse their product portfolio, for 

instance. We describe this exercise of reward power in Table 4.14. 

Table 4.14 – Reward power of Companies A and C to provide market information. 

REWARD POWER 

R
W

_
C

A
_
0

2
, 

R
W

_
C

C
_

0
2
 

Companies A and C provide a partner with strategic market information. 

Company source of power: strategic market information. 

Partner source of dependence: need of such information to identify new opportunities in 

the market and review product portfolio. 

 “We do that (provide strategic information to the partner) too. ‘There is this opportunity for you 

to sell CRM’” (project manager, Company A) [FDC]. 

 “Partners help us a lot; when I go to Company A, they are always helping us see things we cannot 

see; new things. (…) It is emerging an electronic coupon, which may be the extinction of tax 

printing; it is something that we are taking back to them (partners), so that they know of these 

changes as well; maybe there are new projects” (services manager, Company C) [IDC]. 

 “If I have a strategic information that will help the partner and I know we will not take a loss, 

then I can inform him” (innovation manager, Company C) [FDC]. 

In particular, Company C lets the market be the driver of the convergence with 

partners. It considers the dynamics of the segments in which it acts to align strategies with 

partners. Hence, the recent decrease in the number of projects affected the strategic 

meetings with partners. “Our directors talk less because of this change, which leaves us 

with fewer clients” [IDC], declared the services manager from Company C. Other firms 

perceive such volatile alignment with partners as a lack of compromise, when partners 

change their strategy and no longer prioritise what was agreed. “The biggest challenge is 

to ensure that all partners, when we sit to think about how to evolve integrations, remain 

synchronised” [IDC], argued the product manager from Company D.  

Portfolio management 

Partners are experts on features that a firm does not provide or that it discontinued. 

The integration of their systems goes beyond data integration; it is a functional alignment. 

“I also have a cockpit tool; I say 'Company A, I will hide it because it does not matter to 

the client” [IDC], cited the services manager from Company C. The product manager of 
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Company B reinforced this trend: “we establish a partnership for specific parts of the 

system we do not intend to develop” [IDC]. On the one hand, partners foster the co-

evolution of their products by complementing each other. On the other hand, they increase 

their mutual dependence, as cited by the product manager from Company D: “portfolio 

composition considers new products from our firm and products from partners” [IDC]. 

Company A modularised its system to support integration partnerships with other 

suppliers. It focused on specific features to better structure upcoming releases. Finance 

and procurement were prioritised over tax and accounting functionalities, which are 

obtained from Company B’s ERP. Company B can use this relevant complementation as 

power source, swinging negotiations in its favour due to the dependence of Company A. 

Company B manages its portfolio by selecting external products according to a 

set of criteria that partners should satisfy. For instance, it looks for partners that allow it 

to enter new vertical markets. This is not the case of Companies C and D: after their 

acquisition, these firms lost part of their legitimate power to manage the portfolio. The 

composition of systems in their portfolio started to give priority to internal solutions in 

detriment of partners’ products. “It is another portfolio management style; when clients 

needed a complement, we searched for an integration; now I have to look at the portfolio 

from headquarters and other R&D centres” [IDC], detailed Company D product manager.  

Company D can still analyse if partners provide solutions foreseen in portfolio 

planning: “is it worth to develop some modules or is it better to leave them with a partner 

and later integrate?” [IDC], declared the product manager. It tries to discontinue non-

strategic features and obtain them from partners, who may refuse such alignment if they 

have a short dependence on the firm, e.g. if they do not highly recognise its expert power 

(they neglect the value of features provided by the firm) or referent power (they do not 

perceive it as a key player). This makes the firm vulnerable, as explained by its product 

manager: “we did not sign a contract saying we have to evolve together” [IDC]. He 

suggested that an alternative could be to formalise such alignment to have a legal backing. 

Product roadmapping and release planning 

Most of these firms have initiatives to align their product roadmaps with those of 

partners. If the dependence of Company E on partners’ expert power is high (i.e. it relies 

on several external features), it evolves its product in response to changes in their systems. 

“If the evolution (of a partner system) is related to the module (with which we have an 

integration), we must evolve” [IDC], cited the director from Company E. In particular, 

Company D considers not just external integrations but also the evolution foreseen by 

partners such as Company B. “It is more important to include in next year roadmap the 

reformulation of integrations or predict that we will evolve, because the partner will 

evolve” [IDC], argued the product manager from Company D. For roadmap definition, the 

firm organises alignment meetings with key partners. In the second semester, Company 

D discusses with them the product improvements that they plan for the subsequent year.  
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During joint projects, partners must deploy their systems simultaneously at client 

site, as argued by Company D project manager: “product releases synchronisation must 

be ensured” [IDC]. However, release planning cycles are not properly synchronised. Hence, 

new product versions are launched in different moments, causing several mismatches in 

systems integrations: “the (partner) firm has a date and needs to receive a new version; 

if its team stops one day, they will say ‘we are stopped because of Company C’” [IDC], 

cited the services manager from Company C. The project manager from Company A also 

cited this fact: “my need or urgency may not be the same of my partner” [IDC]. Fixing these 

issues is frequently postponed due to SMEs limited team resources, who are not 

exclusively dedicated to joint projects. The firms try to minimise integration issues via 

follow-up meetings with closer partners to discuss features prioritisation. 

By conducting product roadmapping and release planning meetings with partners, 

companies allow each other to influence product management decisions. Therefore, they 

are clearly sharing power with software ecosystem partners. Since this context involves 

the provision of rights, some firms are offering legitimate power to partners. 

Requirements management 

Several interactions occur between firms during Requirements Management 

(Figure 4.2). It means that partners working in a software ecosystem make joint decisions 

regarding the requirements for their products. 

 

Figure 4.2 – Interactions between two partners during Requirements Engineering Process. 

In Figure 4.2, we consider the relationship between Companies A and B to 

illustrate such interactions between partners, indicating the roles and actions taken during 

this process. For instance, Company A may define the product features that it will 

implement, whereas Company B can define integration requirements. 

A firm can suggest adaptations for a partner product. Company C may guide 

partners on how to adjust their products to retail domain, given its expertise in this market 
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segment. As a result, Company C obtains REWARD POWER in the relationship, given 

the value of such information for a partner. We detail this form of power in Table 4.15. 

Table 4.15 – Reward power of Company C to suggest changes in partner’s product. 

REWARD POWER 

R
W

_
C

C
_

0
3

 

Company C guides a partner on how to adapt his solutions to retail domain. 

Company source of power: relevant information about retail domain. 

Partner source of dependence: need of expertise in retail domain, so that he can adapt the 

solutions and better address customer demands. 

 “We taught partners how to deal with (this type of) client, how to have interfaces more 

appropriate to the retail market (…), because they come from industry. So, we taught them. With 

Company A, we gave many tips on how to create cockpit interfaces. We realised that it was better 

if we transfer our expertise so that they could develop it” (services manager, Company C) [IDC]. 

 “This type of relationship (with guidance on how to adapt a product to a domain) indeed exists 

between partners who do not compete in the market” (innovation manager, Company C) [FDC]. 

Company E also offers innovative suggestions for products of partners such as 

Company D. The reliance of a partner on such ideas may provide the firm with 

REWARD POWER. In Table 4.16, we describe this power capability. 

Table 4.16 – Reward power of Company E to provide innovative ideas. 

REWARD POWER 
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W

_
C
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Company E provides a partner with innovative ideas for his products, considering the 

existing integration among the systems. 

Company source of power: innovate ideas for partners’ products. 

Partner source of dependence: need to obtain innovative ideas to increase the value of the 

product and better satisfy the customers. 

 “One of the very few partners who came to us to propose an improvement was Company E. It 

said ‘we have some suggestions to improve this integration with the web portal; even to improve 

client process within your software; it will optimize time, staff resources’. They made a very 

interesting proposal, which would improve our product. Clients would be quite satisfied” (project 

manager, Company D) [IDC]. 

Companies can elicit or receive demands from partners to develop or improve 

points of integration among products. At Companies A, B and D, such elicitation is 

systematic. Their systems analysts promote meetings to discuss integration requirements, 

which involve technical aspects of systems coupling (e.g. data types exchanged) and tend 

to be reusable among partners. These demands configure a LEGITIMATE POWER of 

the firms, which stems from the need to create systems integration or to maintain it once 

there are changes in business rules from one of the products (Table 4.17). 
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Table 4.17 – Legitimate power of SMEs to demand requirements to partners. 
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Companies A, B, C, D and E demand partners to implement integration requirements. 

Company source of power: perceived right to demand integration requirements to promote 

systems functional alignment and correct operation of the integrated solution. 

Partner source of dependence: need to obtain information from partners that will enable 

the correct execution of its system within the solution/integration. 

 “We had (requirements proposed by partners). Company B had to generate a tax (in their system) 

and we had to develop it to integrate this data with (their system). They identified the need, came 

to us, the product owner analysed…” (business analyst, Company A) [IDC]. 

 “We have (the prerogative to demand integration requirements). ‘You will have to do, you will 

have to adapt it’. To send the correct information to the partners, we have a lot of dependencies 

here; then we impose” (project manager, Company A). 

 “Let’s say the client required a new feature that he (partner) does not provide and will have to 

implement. I just say ‘in this method here I want to receive such information in this format’” 

(configuration manager, Company C) [FDC]. 

 “We never sent the value of the calculation basis to Company B; fifteen days ago they asked it, 

which changed our business rule” (system analyst, Company D) [IDC]. 

 “We had (requirements demands by a partner) due to a change. It was when there was a change 

that affected his interface” (solutions architect, Company D) [IDC]. 

 “They (suggested requirements) when saw our portal. There were both things (we perceive or 

they propose requirements)” (deployment and operations director, Company E) [IDC]. 

While interactions are punctual in forced integrations, integrations with partners 

involve negotiations that are “longer and sometimes disagreement happen, (as with) the 

partner the integration is usually very large; there are many integration flows” [IDC], 

explained the system analyst from Company D. Power disputes may occur when firms 

try to align interests, schedules and business rules to define a solution to a client. “We 

always took decisions together, especially with Company B, and then presented to the 

client” [IDC], explained Company D project manager.  

Requirements conflicts increase with the extension of the integration and 

dependence among firms. New partnerships can also yield conflicts, since there are 

uncertainties about partners’ true intentions. Such disputes occur when firms attempt to 

select features that foster the evolution and improvement of their own products. “Perhaps 

that information is more important or relevant in the scope of my product” [IDC], cited 

Company C project manager. This strategy enhances their expert power in the ecosystem. 

In other cases, once recognising financial benefits brought by a specific demand, partners 

can battle for it. Some firms may act in this way even though they do not have expert 

power to bargain feature implementation, harming the project and their reputation.  
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Some features turn a product into a central system in an integration. This increases 

the power of a firm and causes disputes among partners. “There are conflicts about who 

will be the masterdata; 'all registered in mine will be replicated in yours’; the partner 

says 'all registered in mine is going to be replicated in yours’; it is a battle” [IDC], cited 

Company D product manager. It shows firms intention to reduce the dependence on a 

partner and gain the right to dictate patterns: “we will be the master and they will be the 

slave” [IDC], added him. When features are generic and partners do not perceive any value 

being added to the product, they aim to transfer the duty to implement them. “It will 

generate an effort to develop (something that) will not always be useful in other cases” 

[IDC], argued the project manager from Company D. They consider that the product can 

be deviated from its purpose. Conflicts also stem from lack of knowledge in the segment.  

To treat requirements conflicts, meetings are held to negotiate what features each 

company will develop. Partners have the LEGITIMATE POWER to select or refuse 

certain requirements due to their technical expertise or even the number of system 

modules running at customer site. We detail this power situation in Table 4.18. 

Table 4.18 – Legitimate power of SMEs to negotiate features to implement. 
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Companies A, B, C, D and E negotiate requirements based on their expertise. Except for 

Company E, they can also negotiate according to system relevance in the integration (the 

electronic quotation portal always figures as a peripheral solution). 

Company sources of power: (i) expertise with particular demand and/or (ii) system 

relevance in the integrated solution (main product / great number of modules). 

Partner source of dependence: expertise of the firm to address customer demands. 

 “This (power struggle) happens. The partner sees the opportunity (‘I will open an opportunity if 

I have it [requirement] in my product') and tries to do” (project manager, Company A) [IDC]. 

 “(This authority is based on our) expertise in this business” (project manager, Company A) [FDC]. 

 “Since the payroll (system) is something we know a lot, we will set 'the accounting will be this 

way in the financial (system)...’” (operations director, Company B) [FDC]. 

 “If the partner masters, he will probably take the cake” (project manager, Company C) [IDC] 

 “There is an intersection of information. Which one the client will use? What is the product in 

greater focus? Probably this will have greater strength” (innovation manager, Company C) [FDC]. 

 “I push (the demand) when it’s not in my competence” (product manager, Company D) [IDC]. 

 “As we have more modules, bargaining power is higher” (product manager, Company D) [IDC]. 

 “We always tried to use the prerogative to say ‘this is an information from financial-accounting 

field; we will not take; it is yours” (project manager, Company D) [FDC]. 
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We also observed business and non-technical factors governing requirements 

negotiation. For instance, in some situations Companies A and B base their authority on 

a well-succeeded sale, using it as a source of LEGITIMATE POWER to select features 

strategic for their systems. We describe this power capability in Table 4.19. 

Table 4.19 – Legitimate power of SMEs to select features to implement. 

LEGITIMATE POWER 

L
E

_
C

A
_

0
6

, 
L

E
_

C
B

_
0

7
 

Companies A and B define requirements they will implement once they sell the project. 

Company source of power: perceived right originated from partner 

recommendation/invitation/representation and customer in company’s customer base. 

Partner source of dependence: expertise of the firm to address customer demands. 

 “‘The client also has product registration’; ‘why it will work this way?’, ‘because it is the model 

we already adopted (and) already works’. There is always questioning, but it is Company A that 

is indicating. It has much to do with whom closed the deal” (project manager, Company A) [FDC]. 

 “That (features) could be all on our own, but to sell another part of the project, he (partner) says 

'who will do this is me'. It happened now (with) Company A. Sometimes this is treated before 

entering the client: 'the client is this and this part is mine'” (project manager, Company B) [IDC]. 

 “(Company A) brought the client. So, we gave them this feature. It is the power to ‘have’ the 

client. The ‘owner’ of the client is who will decide” (operations director, Company B) [FDC]. 

 “From a commercial point of view, it's likely they (Company B) obtain more power (after 

inviting/recommending a partner)” (services manager, Company C) [IDC]. 

Although the firms may compete to become responsible for a given functionality, 

they may also hand on customer demands. This occurs when requirements can be in any 

of the integrated systems. “We always thought the other (firm) had to take the demands; 

as everyone is saturated, everyone wants to push the service to the other” [IDC], explained 

the solutions architect from Company D. This practice was reinforced by the project 

manager from Company D: “the more (demands) we can forward to the partner, the 

better” [IDC]. This occurs due to the fact that companies try to reconcile their limited 

resources with an excessive number of parallel projects. 

4.2. POWER MODELS 

This section analyses the results from CSI in light of our theoretical foundation 

(cf. Chapter 2). It presents our findings in the form of power models, which are provided 

in two perspectives. In the first perspective, we interrelate the PCs as a means to indicate 

whether a PC may promote or hinder another one. In the second perspective, we create a 

mapping between the specific source of power of each PC and an element of the software 

ecosystem. The procedure for creating these models was explained in Section 3.2.2. We 

present the power models of studied companies in subsequent sections. 
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4.2.1. COMPANY A 

In Figure 4.3, we introduce the first perspective of the power model from 

Company A, interrelating its power capabilities (cf. Appendix B for a description of the 

interactions in the model). It shows that expert power (EX_CA_01) is the precursor of 

most forms of power that Company A exercises over partners in this ecosystem. This 

power seems to act as a premise for a partnership, i.e. the firms must at least trust on each 

other’s know-how to become partners and complement their products in joint projects. 

Once the expert power of building enterprise procurement solutions (EX_CA_01) 

is exercised and recognised by partners, it promotes the legitimate power of Company A. 

It means that the firm can use it to gain the prerogative to negotiate requirements 

(LE_CA_05) or demand partners to treat integration issues (LE_CA_02), for instance. 

This expert power also enables Company A to develop a customer base and provide 

partners with business opportunities (RW_CA_01). It can then exercise reward power, 

which also tends to promote other PCs. For instance, we observed that the company that 

holds the client in its customer base and invites partners to a project (RW_CA_01) 

generally obtains the right to manage the joint project (LE_CA_01) or to define the 

integration technologies that partners will adopt (LE_CA_03). 

In particular, as Company A grants partners with business benefits such as 

recommendations (RW_CA_01) or market prospects (RW_CA_02), it is increasingly 

seen as expert. This feedback reinforcing the know-how of the company in the ecosystem 

is also observed with other PCs. For instance, (1) in the definition of integration standards 

(LE_CA_03), once the firm creates and establishes an integration technology, partners 

recognise its know-how in systems integration (EX_CA_01); or (2) in the definition of 

requirements to develop (LE_CA_06), the firm selects requirements that will enhance its 

system and highlight its expertise (EX_CA_01). 

The effects generated by expert power and reward power translate the relevance 

of these power forms in this software ecosystem. It differs from most PCs of legitimate 

power type, which involve a right of a firm and sparsely promote the exercise of other 

PCs. However, a particular exercise of legitimate power is a trigger of several PCs: the 

right to manage the joint project (LE_CA_01). This specific PC does not reflect a simple 

right (e.g. demand partners to implement integration requirements – LE_CA_04) but 

rather the role of the company as project coordinator in a given joint project. This power 

position provides Company A with greater authority, which generates some prerogatives. 

For instance, once leading a project with partners (LE_CA_01), the firm has greater 

chances to gain legitimate power to define integration standards (LE_CA_03) or reward 

power to make invitations for partners (RW_CA_01).
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Company A exercises almost all forms of power, except for referent power, which 

is gradually built as others associate a relevant reputation and strong status to the firm. 

We also notice that it applies coercive power over a partner by no longer representing, 

suggesting or inviting him to a joint project (CO_CA_01). Therefore, Company A loses 

reward power (RW_CA_01) in the ecosystem, once it stops involving partners in 

business deals. We did not find relationships between coercive power and other power 

types, such as legitimate power and expert power, in the partnerships kept by Company 

A. One possible interpretation for this fact is that rewards result from a close and trust 

relationship, which is a premise for the collaboration to thrive. Once there is a given 

disappointment in the partnership (e.g. partner fails to fulfil project integration demands), 

reward power is no longer exercised because the firm does not hold the same interest in 

the collaboration. However, the firm continues to be seen by the other vendor as expert 

(expert power) and keeps its rights (legitimate power) in the relationship. This is similar 

to a forced integration (cf. Section 4.1.3), when there is not a collaboration for business/ 

technological interests, but rather a necessary interaction to maintain systems integration. 

Figure 4.4 shows the second perspective of the power model from Company A. 

It relates the specific sources of the PCs to software ecosystem elements. 

 

Figure 4.4 – Power model of Company A – perspective of software ecosystem elements. 

In Table 4.20, we indicate to which power capabilities each element is related. 

Thereby, we can identify how often it is used as power source and the power form(s) that 

it generates. We observe that pool of customers (4 power capabilities) and skill/knowledge 

(3 power capabilities) are the sources of power most adopted by Company A. The firm 

considers elements from all ecosystem dimensions, but the most explored is the social 

dimension (elements used as sources for 6 power capabilities), followed by the business 
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dimension (elements used as sources for 5 power capabilities). With respect to power 

types, legitimate power derives from a greater number of ecosystem elements (8). 

Table 4.20 – Analysis of software ecosystem elements used by Company A to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social 

Skill/knowledge 
3 (EX_CA_01, LE_CA_01, 

LE_CA_05) 

- Expert power 

- Legitimate power  

Reputation 2 (CO_CA_01, LE_CA_02) 
- Coercive power 

- Legitimate power  

Role 2 (CO_CA_01, LE_CA_03) 
- Coercive power 

- Legitimate power  

Technical 

Software product 2 (LE_CA_03, LE_CA_05) - Legitimate power 

Software platform 1 (LE_CA_03) - Legitimate power  

Technical 

orchestration 

technique 

2 (LE_CA_02, LE_CA_04) - Legitimate power  

Business 
Pool of customers 

4 (LE_CA_01, LE_CA_03, 

LE_CA_06, RW_CA_01) 

- Legitimate power  

- Reward power 

Market information 1 (RW_CA_02) - Legitimate power  

4.2.2. COMPANY B 

In Figure 4.5, we show the first perspective of the power model of Company B, 

representing the interactions among its power capabilities (cf. Appendix B for details 

about the interactions in the model). Similarly to Company A, we observe that expert 

power (EX_CB_01) is an important power type, which promotes firm’s legitimate power 

(e.g. LE_CB_01, LE_CB_03) and reward power (i.e. RW_CB_01), in addition to other 

exercises of expert power (i.e. EX_CB_02). 

We also perceive the impact of reward power (RW_CB_01) in this context. It 

may leverage different power capabilities of legitimate power type, such as the right to 

define technological standards (LE_CB_04) or requirements to implement (LE_CB_07). 

It also reinforces firm’s expert power (EX_CB_01). Through reward power, Company B 

may also obtain the specific legitimate power to manage a joint project (LE_CB_01), 

which is a position that tends to generate other power forms and capabilities for this firm.  

From this model, we can notice that several PCs leverage the expert power of the 

firm, such as when it shows familiarity with big clients (EX_CB_02) or when it exercises 

its right to negotiate the implementation of requirements (LE_CB_06). In these situations, 

partners may also recognise the knowledge that Company B has of financial-accounting 

field, which reinforces this expert power capability.
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The sources of the previous power capabilities are indicated in Figure 4.6, which 

presents the second perspective of the power model from Company B. 

 

Figure 4.6 – Power model of Company B – perspective of software ecosystem elements. 

In Table 4.21 we indicate the power capabilities that have these software 

ecosystem elements as power sources and the power forms that they produce. 

Table 4.21 – Analysis of software ecosystem elements used by Company B to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social 

Skill/knowledge 
4 (EX_CB_01, EX_CB_02, 

LE_CB_01, LE_CB_06) 

- Expert power 

- Legitimate power  

Reputation 1 (LE_CB_03) - Legitimate power  

Role 1 (LE_CB_04) - Legitimate power  

Technical 

Software product 2 (LE_CB_04, LE_CB_06) - Legitimate power  

Software platform 1 (LE_CB_04) - Legitimate power  

Technical 

orchestration 

technique 

2 (LE_CB_03, LE_CB_05) - Legitimate power  

Business 

Business model 1 (LE_CB_02) - Legitimate power  

Pool of customers 
4 (LE_CB_01, LE_CB_04, 

LE_CB_07, RW_CB_01) 

- Legitimate power  

- Reward power 

This table reveals that the elements that Company B widely uses as power sources 

are its pool of customers (4 power capabilities) and skill/knowledge (4 power capabilities). 
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The most frequent power type is legitimate power, which is generated by all elements 

adopted. In particular, Company B employs the element business model to gain legitimate 

power in the partnerships (LE_CB_02). This element allows the firm to explore the 

prerogatives from the Value-added Reseller strategy (cf. Section 4.1.3). Company B uses 

power sources from the three ecosystem dimensions, but the social (elements used in 6 

power capabilities) and business (elements used in 5 power capabilities) dimensions 

prevail when the firm exercises power in partnerships. 

4.2.3. COMPANY C 

Figure 4.7 presents the first perspective of the power model from Company C, 

with the relationships among its power capabilities (Appendix B gives a detailed 

description of these interactions). Similarly to the power models from Companies A and 

B, this scheme shows the relevance of expert power and reward power in the partnerships. 

We perceive that these forms of power generally act as inductors of other power 

types/capabilities. For instance, this power model represents the possibility that the 

exercise of expert power (EX_CC_01) contributes to the gain of legitimate power to lead 

a joint project (LE_CC_01), demand partners to address integration issues (LE_CC_02), 

define standards in the joint project (LE_CC_03, LE_CC_04), demand integration 

requirements (LE_CC_05) or negotiate general requirements (LE_CC_06). In particular, 

feedback interactions in the power model reveal that the expert power of Company C is 

also nourished by multiple power capabilities. 

We can also perceive that the reward power of sharing business opportunities with 

partners (RW_CC_01) catalyses or reinforces other power capabilities. The exercise of 

this PC favours the acquisition of the legitimate power to manage the joint project 

(LE_CC_01) or to define standards in the joint project (LE_CC_03, LE_CC_04) by 

Company C. In its turn, the reward power of providing strategic market information to 

partners (RW_CC_02) evidences Company C awareness of the domain of a project, 

which favours its appointment as project leader (LE_CC_01). Both of these capabilities 

of reward power strengthen the expert power of the company for partners.
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Figure 4.8 presents the second perspective of the power model from Company 

C, which highlights the sources of power used by the firm. 

 

Figure 4.8 – Power model of Company C – perspective of software ecosystem elements. 

We analyse this view of the power model from Company C in light of Table 4.22. 

This table indicates the power capabilities that are obtained via a given element of the 

software ecosystem that acts as source of power. In addition, it denotes the correspondent 

type(s) of power that it generates. 

Table 4.22 – Analysis of software ecosystem elements used by Company C to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social 

Skill/knowledge 
4 (EX_CC_01, EX_CC_02, 

LE_CC_01, LE_CC_06) 

- Expert power 

- Legitimate power  

Reputation 1 (LE_CC_02) - Legitimate power  

Role 1 (LE_CC_03) - Legitimate power  

Technical 

Software product 2 (LE_CC_03, LE_CC_06) - Legitimate power  

Software platform 1 (LE_CC_03) - Legitimate power  

Technical 

orchestration 

technique 

2 (LE_CC_02, LE_CC_05) - Legitimate power  

Business 
Pool of customers 

4 (LE_CC_01, LE_CC_03, 

LE_CC_04, RW_CC_01) 

- Legitimate power  

- Reward power 

Market information 2 (RW_CC_02, RW_CC_03) - Reward power  
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From Table 4.22, it is possible to perceive that also here skill/knowledge (4 power 

capabilities) and pool of customers (3 power capabilities) are the software ecosystem 

elements most used as power sources. We also observe the legitimate power of Company 

C as the power form that derives from a greater number of ecosystem elements (8) in 

comparison with the other power types exercised (expert power and reward power 

originates in 1 and 2 ecosystem elements, respectively). Similarly to Company A, it uses 

market information to gain power in the network (RW_CC_02, RW_CC_03). As noticed 

with previous firms, Company C adopts elements from all ecosystem dimensions to 

exercise power over partners, although the social (elements used in 6 power capabilities) 

and business (elements used in 6 power capabilities) dimensions are the most explored. 

4.2.4. COMPANY D 

In Figure 4.9, we present the interrelations among PCs in the first perspective of 

the power model from Company D (Appendix B details the interactions in the model).  

This scheme demonstrates the influence that expert power (EX_CD_01) and reward 

power (RW_CD_01) have in the partnerships defined by this firm. Once exercised, these 

power types tend to produce other power types and capabilities, as formerly discussed in 

the analysis of the power models from Company A, Company B and Company C. 

We can also notice that the leadership position of Company D in an integration 

project (RW_CD_01) promotes or reinforces PCs of expert power, legitimate power, 

reward power and coercive power types. In particular, coercive power (CO_CD_01) was 

only identified in the power models from Companies A and D. 

We highlight an additional effect of the reward power of sharing business 

opportunities with partners (RW_CD_01). By involving them in its business deals, 

Company D increases the intention of firms to collaborate and leverages its degree of 

attractiveness as a partner. Hence, it contributes to strengthen a PC exclusively held by 

Company D in this ecosystem: the referent power of being well-recognised/admired by 

other firms (RF_CD_01). Most of the power types produce the same positive effect: they 

leverage firm’s referent power as they increase the liking/respect and admiration from 

partners. A particular negative effect is caused by the coercive power (CO_CD_01) of 

Company D, which decreases its referent power. 

In its turn, referent power promotes several power forms, such as legitimate power 

(LE_CD_01, LE_CD_03), expert power (EX_CD_01) and coercive power (CO_CD_01). 

In particular, it tends to supersede other forms of power. During data analysis (evidence 

in Table 4.8 and Table 4.11 from Section 4.1), we observed that the main power source 

for Company D to become project leader (LE_CD_01) or define the integration 

technology in a joint project (LE_CD_03) is its high status in client/industry; not the 

provision of business opportunities for partners (RW_CD_01), for instance. It means that 

its referent power is the main trigger to obtain this specific legitimate power capability.
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In Figure 4.10, we show the main sources of power used by Company D in this 

software ecosystem, represented in the second perspective of its power model. 

 

Figure 4.10 – Power model of Company D – perspective of software ecosystem elements. 

We further examine these power sources in Table 4.23 as follows. It relates each 

software ecosystem element to the power capabilities that it may trigger, also indicating 

the correspondent form(s) of power exercised by Company D in the partnerships. In ligjt 

of this table, we perceive that skill/knowledge (4 power capabilities) and role (4 power 

capabilities) are the elements most used by Company D to exercise power, followed by 

reputation (3 power capabilities) and pool of customers (3 power capabilities).  

In addition, similarly to Company B, this firm uses the ecosystem element 

business model to exercise power over partners by defining itself as prime supplier in 

joint projects (LE_CD_01). Company D also has legitimate power as the power type with 

the highest number of sources in the ecosystem (8). The power sources employed by this 

firm stem from the three dimensions of the software ecosystem. However, Company D 

emphasises the social dimension, considering that the elements skill/knowledge, role and 

reputation are used as sources of 8 different power capabilities. 
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Table 4.23 – Analysis of software ecosystem elements used by Company D to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social 

Skill/knowledge 
4 (EX_CD_01, EX_CD_02, 

LE_CD_01, LE_CD_05) 

- Expert power 

- Legitimate power  

Reputation 
3 (CO_CD_01, LE_CD_02, 

RF_CD_01) 

- Coercive power 

- Legitimate power  

- Referent power 

Role 
4 (CO_CD_01, LE_CD_01, 

LE_CD_03, RF_CD_01) 

- Coercive power 

- Legitimate power  

- Referent power 

Technical 

Software product 2 (LE_CD_03, LE_CD_05) - Legitimate power  

Software platform 1 (LE_CD_03) - Legitimate power  

Technical 

orchestration 

technique 

2 (LE_CD_02, LE_CD_04) - Legitimate power  

Business 

Business model 1 (LE_CD_01) - Legitimate power 

Pool of customers 
3 (LE_CD_01, LE_CD_03, 

RW_CD_01) 

- Legitimate power 

- Reward power  

4.2.5. COMPANY E 

In Figure 4.11, we provide the first perspective of the power model from 

Company E (cf. Appendix B for a detailed description of the interactions in the model). 

Also here, firm’s expert power (EX_CE_01) may induce other power types, such as the 

legitimate power to define standards in joint projects (LE_CE_01) and the reward power 

to contribute to partner innovation with suggestions for his products (RW_CE_01). 

 

Figure 4.11 – Power model of Company E – perspective of interactions among PCs. 
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The structure of this power model evidences that Company E has a fewer number 

of power capabilities. Moreover, only part of them may generate a relevant impact in a 

partnership, i.e. expert power (EX_CE_01) and reward power (RW_CE_01). For 

instance, Company E may not obtain the legitimate power to manage a joint project, 

which is a PC whose exercise could lead to other forms of power. It neither has the reward 

power to share business opportunities with partners. This fact posits Company E in a 

situation of shorter influence and possible disadvantage in negotiations with partners. 

Figure 4.12 presents the second perspective of the power model of Company E. 

 

Figure 4.12 – Power model of Company E – perspective of software ecosystem elements. 

In Table 4.24, we create a correspondence among software ecosystem elements, 

power capabilities that they trigger and the power forms exercised in the partnerships.  

Table 4.24 – Analysis of software ecosystem elements used by Company E to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social 
Skill/knowledge 2 (EX_CE_01, LE_CE_03) 

- Expert power 

- Legitimate power  

Reputation 1 (LE_CE_01) - Legitimate power 

Technical 

Software platform 1 (LE_CE_01) - Legitimate power  

Technical 

orchestration 

technique 

1 (LE_CE_02) - Legitimate power  

Business Innovation 1 (RW_CE_01) - Reward power 

Based on the former table, we conclude that skill/knowledge (2 power capabilities) 

is also an important source of power for this firm. In particular, Company E leverages the 

software ecosystem element innovation (RW_CE_01) to gain power in partnerships. 

Similarly to previous companies, the main power form generated by these sources is 

legitimate power (i.e. origin in 4 elements). Company E also employs power sources from 

the three dimensions of the software ecosystem, with an emphasis on elements from the 

social dimension, considering that they give rise to 3 out of 6 power capabilities. 
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4.3. SYNTHESIS OF POWER-DEPENDENCE RELATIONSHIPS 

In Figure 4.13, we present a scheme with the power-dependence relationships 

among the SMEs. It is inspired on the representation of power forces in relationships 

within a social network, introduced by Milne and Maiden (2012). This scheme results 

from the study of companies’ power in the partnerships, which was described as power 

capabilities in Section 4.1 and carefully examined through power models in Section 4.2.  

It highlights the forms of power that each company exercise in the partnership, 

considering French and Raven’s power taxonomy (Elias, 2008). Besides, it indicates the 

source of such power in the software ecosystem, based on the elements forming its 

structure (cf. Section 2.1.2). This synthesis mainly enables us to (i) compare the power 

forces of each actor and the origin of their influence, and (ii) focus on certain actors and 

examine specific power-dependence relationships within the ecosystem. For instance, we 

can isolate Company B and recognise that it exercises reward power the partnerships 

maintained with Company A, Company C and Company D. It is also possible to explore 

the forms of power that Company D and Company E may exercise in their relationship, 

remarking the fact that Company D may apply two additional forms of power (i.e. 

coercive power and referent power) in comparison with Company E. In addition, it is 

clear that Company E currently has a shorter number of sources of power. 

We following present the power relationships model for the software 

ecosystem from CSI, as a synthesis the power models discussed in Section 4.2. In Figure 

4.14, the first perspective of the model represents the observed positive and negative 

interactions among the forms of power. In addition, it indicates the correspondent power 

capabilities of the firms – an exhaustive list of the power capabilities is provided, with 

their specific codes. In Figure 4.15, a final view of the model encompasses the power 

types and interactions among them, as well as the correspondent software ecosystem 

elements from which the firms obtain power to exercise in studied partnerships. 

The power relationships model from Case Study I is a direct input to build our 

theory on power and dependence in software ecosystems composed by SMEs. Together 

with the findings from Case Study II (cf. Chapter 5), it forms the basis of the substantive 

theory that we introduce in Chapter 6. 
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4.4. CHAPTER SUMMARY 

In this chapter, we provided a detailed description of the partnerships among the 

five software companies that form this emergent software ecosystem. While analysing 

their relationships from multiple views (e.g. collaboration strategies, technological 

infrastructure, product management practices), we could identify situations of power 

exercise. They were represented as power capabilities, which were carefully analysed in 

order to build power models for each of the companies. Finally, based on these models, 

we developed the overall power-relationships model for this software ecosystem. This 

result is an input to conceive the theory on power reported in Chapter 6. 
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5  CASE STUDY II 

This chapter reports the results of Case Study II, which involved three software 

companies from Recife/Brazil, here named as Company F, Company G and Company H. 

They form an emergent software ecosystem, in which Company F is an initial leader and 

main responsible for sharing business opportunities. The partnership between Company 

F and Company G involves the integration of complementary healthcare solutions, 

whereas the partnership between Company F and Company H is essential to maintain the 

products of Company F. We present case results according to the following organisation: 

 Section 5.1 reflects the structure of data analysis and gives an overview of the 

partnerships studied in this ecosystem. Section 5.1.1 introduces firms’ motivations 

to collaborate with other vendors. Section 5.1.2 lists the barriers and facilitators 

of the partnerships. Section 5.1.3 depicts the collaboration strategies adopted by 

partners in joint projects. Section 5.1.4 describes the initial integration technology 

developed by Company F. Section 5.1.5 details the software product management 

practices performed by partners. Section 5.1 answers RQ1 as it describes the 

partnerships from several perspectives. Moreover, it providers inputs to address 

our second research question by analysing the notions of power and dependence 

inherent to interfirm relationships. 

 Section 5.2 presents our main findings in the form of power models for each firm. 

These results are further analysed in Section 5.3, which introduces the power 

relationships model for this software ecosystem. They allows us to answer RQ2. 

 Section 5.4 summarises and concludes the chapter. 

5.1. PARTNERSHIPS OVERVIEW 

The studied SMEs qualify a partnership as commercial or technological. 

Similarly to CSI, commercial partnerships involve complementation of expertise to 

address the demands of a client and/or reach a new market segment: “we are talking about 

partnerships aimed at marketing to the customer”, argued Company F’s commercial 

director. Firms regularly join a big health event to prospect new partners: “we participate 

every year in the hospital fair; there are all hospital management system firms; we always 

make contacts to form a partnership” [IDC], cited Company G’s marketing manager. 

A technological partnership consists in a client-supplier approach, when a firm 

(e.g. Oracle) offers a technology in return for a payment. Although strictly professional, 

this interaction may evolve into a partnership. For instance, Company H built the 

development framework used by Company F. Their close collaboration and the need of 

Company H to grow its customer base generated a commercial partnership, as we further 

describe. This situation is similar to successful forced integrations with a client’s supplier, 

as argued by Company F commercial director: “the biggest partnership success case was 

when we integrated with a system (of) a firm that developed a medical imaging system; it 

was so successful commercially that we decided to create a partnership” [IDC]. 



112 

5.1.1. MOTIVATIONS 

In the following paragraphs, we describe the main goals that the firms expect to 

achieve with a partnership. Throughout this section, we detail the forms of power related 

to their achievement. We highlight that some power capabilities associated with following 

motivations are similar to those mapped in Case Study I (cf. Section 4.1.1). 

 Motivation 1 – Extend product features via external complementation 

A technical goal foreseen with a partnership is to overcome a deficiency and 

expand some technical capacity of a system. The firm can fulfil a market need or demand 

from a specific client, as illustrated by Company F’s commercial director: “(this partner) 

enabled us to win a bidding process quickly, (since) we adopted part of (his) solution” 

[IDC]. Hence, these collaborations provide a software company with external expertise: “it 

was a situation that really needed a greater know-how at least to start (the project)” [IDC], 

detailed the business analyst from Company F. The firm creates a dependence on such 

know-how: it gives itself the “right to say (it) caters to a situation (but) the know-how is 

actually (from) a third party” [IDC], cited him. The EXPERT POWER of the companies 

in such partnerships derives from their knowledge of a specific domain or type of solution. 

It originates the power capabilities detailed in Table 5.1 as follows. 

Table 5.1 – Expert power of companies with respect to their products and markets. 

EXPERT POWER 

E
X

_
C

F
_

0
1
 

 

Company F develops software solutions for the healthcare domain. 

Company source of power: expertise in healthcare domain / solutions. 

Partner source of dependence: need to obtain features that complement his products so that 

he can address customer demands while reducing development time and costs. 

 “It is a great strength since few firms are able to manage so well a large and robust system. 

Several of our competitors cannot have a good market penetration as they have a partial solution. 

In addition to the clinical part, which is very strong; the part (of) indicators, management, goals 

is too. Our system is consolidated in Brazil. (It) is too broad (and) makes almost everything. It 

gives me a differentiating power in the negotiation” (commercial director, Company F) [FDC]. 

  “We only acted on the part of hospital administration, stock, pharmacy… Then with the 

electronic prescription, it has evolved into the clinical part. Now you see a presentation of 

Company F and it is amazing” (business analyst, Company F) [IDC]. 

 “It is a company that is very advanced technologically” (marketing manager, Company G) [IDC]. 

E
X

_
C

G
_

0
1
 

Company G develops communication drivers to connect healthcare software solutions 

to laboratory equipment. 

Company source of power: expertise in communication drivers / healthcare domain. 

Partner source of dependence: need to obtain features that complement his products so that 

he can address customer demands while reducing development time and costs. 
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EXPERT POWER 

 “It positioned itself as an expert in talking with one of these machines and with a company such 

as ours in a single standard” (commercial director, Company F) [IDC]. 

 “What differentiates it is the time in the market, the expertise that we got with this time. Some 

firms take 2-3 months to develop a driver. We develop in a day. We have a very competitive 

product (and) several professionals from laboratory field too (, who) really know the needs of a 

laboratory (and) speak with authority” (marketing manager, Company G) [IDC]. 

E
X

_
C

H
_

0
1
 

Company H develops a development framework with code migration/quality services. 

Company source of power: expertise in code migration / quality services. 

Partner source of dependence: need to obtain code migration / quality services so that he 

can adopt a new technology/development framework. 

 “We have some partners that are the core of our development. Company H develops our 

development framework. We have an absolute dependence on this company. It is an extremely 

strategic partner. We had a system developed under Forms and (it) made a migration to Java. 

They worked on the code rewrite, offering a framework” (commercial director, Company F) [IDC]. 

 “Company F spent time looking for a partner that could help it make this (code) migration. And 

by chance they found Company H website. And it was the best regarding the tools it showed and 

the knowledge it voiced. Then they hired Company H” (operations director, Company H) [IDC]. 

Partnering with another software vendor is also a way to reduce efforts and 

enhance time-to-market: “(our system) is too complex because it is giant; it costs a lot to 

maintain it; it (partnership) is a good thing for us as it greatly reduces system adaptation 

efforts; you also have an immediate response” [IDC], added him. Company F described the 

challenges that if faces to maintain a big software product. This is also common to other 

companies, with which it collaborates. In this situation, Company F may provide partners 

with financial and human resources, who needs this supports to adapt or evolve a product 

for a joint project, for instance. By addressing this need of other SMEs, Company F gains 

REWARD POWER in the partnerships. We describe this power capability in Table 5.2. 

Table 5.2 – Reward power of Company F with respect to human and financial resources. 

REWARD POWER 

R
W

_
C

F
_

0
1
 Company F provides a partner with financial and human resources. 

Company source of power: availability of financial and human resources. 

Partner source of dependence: demand for financial investment and human resources to 

develop a particular feature, adopt a given technology and/or build an integration. 
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REWARD POWER 

 “It (Company F) defined a partnership in which it invested. It was a big product that they 

(partner) had to finish to meet (the demand). So (it was) a partnership that needed subsidies. 

Developers from here visited the firm. (When partner system does not meet our quality criteria), 

Company F invests in the firm to meet (the demand). It can be a good investment; keeping it as 

a partner, (with) no need to acquire (the firm)” (business analyst, Company F) [IDC]. 

 “This company needed investments for a new technology and it did not have (financial) 

resources. We lent them money for them to invest in the product. This may inevitably happen 

when there is a common interest. It was a necessary partner for us, who added value in this 

ecosystem and we opted for a mutual aid” (commercial director, Company F) [FDC]. 

The robustness and popularity of Companies F and G systems turn them into 

expensive solutions, which are generally purchased by big hospitals and laboratories. 

Therefore, these firms became acquainted with this type of customer, configuring another 

source of EXPERT POWER for them, as we describe in Table 5.3. 

Table 5.3 – Expert power of Companies F and G to attend big customers. 

EXPERT POWER 

E
X

_
C

F
_

0
2
, 

E
X

_
C

G
_
0

2
 Companies F and G deal with big customers from healthcare domain. 

Company source of power: experience with big customers, enabling support to partners. 

Partner source of dependence: guidance from firms acquainted with big customers. 

 “The Company F is in large hospitals. (...) I think the two companies (Companies F and G) are 

in very large customers. Company G is also in places that are only laboratories; they are not 

associated with a hospital. In São Paulo City Council, we have support labs that process two 

million exams per month” (marketing manager, Company G) [IDC]. 

 Motivation 2 – Improve company reputation via well-regarded partners 

Most companies seek to establish a partnership with a vendor that holds a good 

reputation in the market, since it brings credibility to a product, project or firm, as 

delineated by the commercial director of Company F: “the partnership has a result for 

the image of the company. For example, if I add a feature or solution (from a) third (party) 

in my solution, I also want to add value to the image of our company in the market. It can 

be an image gain, (with a) better positioning of (its) image” [IDC]. This goal is achieved 

once the partner has REFERENT POWER, which results from the feeling of admiration 

and identification generated in other firms. This power enables a firm to gain significant 

advantage in negotiations with the client, for instance. It is the case of Companies F and 

G, which benefit each other and other partners with their good reputation in the healthcare 

segment. We describe the resulting power capabilities in Table 5.4. 
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Table 5.4 – Referent power of Companies F and G. 

REFERENT POWER 

R
F

_
C

F
_

0
1
, 

R
F

_
C

G
_

0
1
 

Companies F and G are well-recognised by other firms, which admire and/or desire 

for their reputation and leadership position in healthcare software domain and 

communication drivers domain, respectively. 

Company source of power: attractive reputation and high status in customer environment 

(main supplier) or industry context (leader). 

Partner source of dependence: need to integrate with a vendor that has credibility either to 

promote his reputation or gain customers’ trust. 

 “Our company is perhaps (the) most relevant in health insurance area. We receive (partnership 

proposals) much more than we propose, because Company F is an important industry standard. 

We are a very important player. What he (potential partner) wants with it? ‘Your company has 

a name, has size, and is a reference in the market’. Company F offers its name (and) its leading 

position. Many companies have (interest in) the image and market share (of Company F). We 

clearly have the image of an absolute leader in the market. So, this is a much desired reference 

for all (companies)” (commercial director, Company F) [IDC]. 

 “The admiration comes from two things: (i) because we are expert, the trust that customers have; 

but they also admire us (ii) because we have a conquered market. Here, we are approached by 

companies that want to get along with us (in a project)” (commercial director, Company F) [FDC]. 

 “They (companies) search for us. This company came after us for us to partner” (product owner 

and system coordinator, Company F) [IDC]. 

 “It should be the largest hospital system firm in Brazil” (marketing manager, Company G) [IDC]. 

 “It is a reference. It is indeed a leader company. It is the best in the market. Within the set (of 

software companies), it has the best solution” (operations director, Company H) [IDC]. 

 “Company G has a very good name in the market. It sells itself. It is a firm that everyone knows 

(and) likes. If the person talks about interfacing, the other says ‘I'll put Company G’, as if it were 

synonymous of interface. It is a reference company” (marketing manager, Company G) [IDC]. 

 “It (Company G) is a very important player” (commercial director, Company F) [IDC]. 

Referent power is particularly relative, i.e. it may happen in a circumstance and 

may definitely not exist in another situation. This fact is perceived by Company F in the 

international scenario, since its leadership role and the reputation of its products are not 

yet recognised by other players. Hence, it decided to rely on foreign firms to gradually 

build this strong image and be able to exercise referent power over new partners. “As we 

are entering the international area, we can not avail ourselves of this weight that we have 

here in Brazil; outside we are looking for the opposite: companies with which we can 

grow; we are working to build (this power) out there” [FDC], explained the commercial 

director from Company F. 
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 Motivation 3 – Enhance customer base/market share via partners sales force 

Firms in this software ecosystem also highlight the business perspective of the 

partnerships. “A commercial partnership may be interesting when there is a commercial 

basis of a partner that can help us in sales” [IDC], argued Company F commercial director. 

Players that enable a firm to expand its market share have greater chances to define and 

maintain a partnership, as the business analyst from Company F cited: “it (partnership) 

happens because it is interesting from the market point of view; it will also depend on the 

volume of the market share; if it is a small thing, it makes no sense” [IDC]. Another factor 

that promotes a partnership is the possibility to obtain a relevant client, as explained by 

Company F commercial director: “when the client is important, this (partnership 

proposal) is stronger for us; when the client is less important, it has a lower weight” [IDC]. 

Differently from open-source software ecosystems, the collaboration among 

partners must have a financial result in this network. This can be seen as a premise of 

their partnerships. The firm that uses its customer base to share business opportunities 

gains REWARD POWER, creating a dependence in another SME for new clients. This 

power form is held by Company F and Company H, as we depict in Table 5.5. 

Table 5.5 – Reward power of Companies F and H to recommend/invite partners. 

REWARD POWER 

R
W

_
C

F
_

0
2

, 
R

W
_

C
H

_
0

1
 

Companies F and H provide a partner with business opportunities. 

Company source of power: pool of customers resulting from individual sales or leadership 

position in joint projects, enabling partner recommendation/invitation/representation. 

Partner source of dependence: need to improve financial results by extending his customer 

base and increasing market share; sales force sharing/extension. 

 “He (partner) can be cited as an option: ‘we do not supply this, but we have a partnership with 

a given company that does it’” (business analyst, Company F) [IDC]. 

 “They think ‘a way to arrive in 1000 hospitals is partnering with Company F; once I have a 

native integration, I can knock on the door of others and offer it’. The question now is: to whom 

I open my customer base and how much I get out of it?” (marketing manager, Company F) [IDC]. 

 “These 800-1000 customers are buying new modules from me all the time. We are sharing a 

profit with them (partners)” (commercial director, Company F) [IDC]. 

 “What makes Company F gain power in relationships is that it has 1000 clients. Everyone opens 

the eyes. If I say ‘I recommend (him)’, the partner will win and rely on my customer base” 

(commercial director, Company F) [FDC]. 

 “In the hospital part, Company F is our main ‘recommender’. It is the main partner” (marketing 

manager, Company G) [IDC]. 

  “When the client asks which company is this, we say ‘it is the best hospital management company 

in Brazil; it is a leader in this market’. We do the best advertisement for free” (operations 

director, Company H) [IDC]. 
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Company H does simple recommendations of Company F to clients, creating little 

dependence of this partner on such benefit and a reduced power to the firm. In its turn, 

Company F not just indicates but also invites partners such as Company G to address new 

demands. However, the power gained with these rewards can decrease due to a fear of 

Company F to excessively open its market: “we want to partner with firms that bring in 

clients and not to open our customer base to others” [IDC], cited the marketing manager. 

Company F understands its expansion plans could be affected once enabling 

partners to address the demands of emergent niches, according to the commercial director: 

“we aim to improve, to expand the activities of our company; our concern is to preserve 

what can be on our ‘menu’ in the future” [IDC]. To preserve its position as key player in 

Brazilian health system field and sole vendor in several clients, Company F has 

partnerships ‘at the edges’: “I will never be a SMS broker, then it would not be a problem 

to integrate (with a SMS solution vendor)” [IDC], added him. It keeps the strategic part of 

the business in its product under its domain. 

Company G does not recommend Company F’s healthcare system to customers 

simply because it only accesses the laboratory area of hospitals: “The laboratory is a little 

piece of the hospital; we talk with laboratory managers; so, we rarely indicate a hospital 

system” [IDC], explained the marketing manager from Company G. This situation is 

different from Company E (CSI), which decided not to indicate partners to clients. 

 Motivation 4 – Enter a new country 

Partnerships are also a means to access foreign markets. Since each country has 

its own laws, software firms may opt to establish a partnership to integrate its system with 

another that already treats such specificities. The commercial director of Company F 

detailed this scenario: “each country you go, you have a very big effort to understand and 

develop specific things, especially regarding tax issues; we developed partnerships with 

local and global firms that already have a tax solution and integrate with them” [IDC]. 

Once entering a new country, Company F also brings partners such as Company G, which 

depends on bigger companies to access these clients: “we are making a quotation to Chile 

through Company F” [IDC], explained the marketing manager from Company G. 

5.1.2. FACILITATORS AND BARRIERS 

To better describe the context of this software ecosystem, we depict as follows the 

barriers and facilitators of the partnerships among these three software companies. 

These factors may promote or hinder the relationships of studied companies, respectively. 

 Facilitator 1 – Personal proximity 

The closer personal relationship between members of partner companies catalyses 

their collaboration. Initially, a strict professional relationship is formed between managers 

in an integration project, for instance. Once it evolves to a personal relationship, the 
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companies can benefit not just from a good communication channel but mainly from 

professionals that aim to leverage the partnership. The arguments of the marketing 

manager from Company G illustrate this scenario: “since we have worked very well (and) 

I already know several people from Company F, we will try to grow this partnership. It 

is a communication channel that facilitates a lot. The partnership flows very well” [IDC]. 

This factor was also mapped in CSI, but here the geographical proximity is not relevant. 

In particular, Companies F and G are from different regions in Brazil (Northeast and 

Southeast, respectively), for instance. The business analyst from Company F stressed this 

fact: “currently, the location/geography no longer has such importance” [IDC]. 

 Facilitator 2 – Respectful relationship 

Companies that keep a respectful relationship are fostering their partnership. The 

relevance of a good conduct was highlighted by the marketing manager from Company 

G: “these are companies that always respected each other, which is very important; 

Company F never mentioned anything (related to paying) a commission; they are very 

professional and Company G never offered anything to them” [IDC]. The companies 

appreciate such attitude of a partner, which increases their mutual trust. 

 Facilitator 3 – Communication 

A good communication is essential for an integration project to succeed and 

thereby for a partnership to evolve. It is important to have adequate communication 

channels and make available the right people to have technical or business discussions 

with a partner. For instance, Company F maintains an integration team, which has a wider 

view of the integrations kept with the health system. The marketing manager from 

Company G explains such facilitator: “there are other hospital systems with which we 

integrated (our system), but we have much trouble to get to the person who will make the 

integration. This is something that really makes it (integration) difficult. The (partnership 

of) Company G with Company F works because of the right channels; excellent. I would 

say that is the best (communication channel) I have (with a partner)” [IDC]. 

 Facilitator 4 – Openness for technical and business negotiation 

Flexibility for business and technical negotiations is critical for a partnership, 

when the companies must guarantee a win-win approach. The marketing manager from 

Company G discussed this fact: “there is this technical part, when we can integrate (our 

systems) very well; people get (access to) the necessary channels, (where) people are 

open and available to help us at any time” [IDC]. Such openness was reinforced by the 

commercial director from Company F: “Company F is more open” [IDC]. He cited other 

cases where such negotiation is not simple as expected: “any integration that I do 

consumes time with maintenance, installation, or a failure... it is fair that part of the 

maintenance (payment) is reverted to me; there are firms that are very open to that; to 

work with partners; other companies (are) inflexible; this is very bad” [IDC]. 
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 Facilitator 5 – Perceived quality of products and services 

The firms consider the good quality of a system from another vendor as a premise 

for a partnership to be established. “A partner would hardly be invited if beforehand we 

knew that he would not satisfy (our quality criteria)” [IDC], cited Company F business 

analyst. The marketing manager from Company G explained the relevance of this factor: 

“they recommend us because they know they will not have problems in the integration; 

they will recommend a firm to stay in their client; if it is a bad firm, which gives many 

problems, the system crashes; it is worse for them” [IDC]. Weak solutions can affect the 

reputation of the company as a vendor, as described by the commercial director from 

Company F: “the quality of the product, its acceptance in the market and how much it 

adds value (to my product); Company F needs to choose well its partners because (they) 

will, in a way, compromise its (software) routines and its name” [IDC]. 

 Barrier 1 – Lack of mutual trust 

Companies that do not highly trust each other may not keep their partnership. The 

commercial director from Company F argued “there is still a great mistrust” [IDC] among 

partners. However, the dependence kept by them requires full reliability: “(we must have) 

total (trust, because they hold key knowledge of the code)” [IDC], he exemplified. 

 Barrier 2 – Weak commercial / prices alignment 

Some partnerships cannot evolve due to mismatches in commercial strategies. The 

commercial director from Company F explained that the high prices currently required 

by Company G may derail their partnership: “We are pressuring Company G to lower its 

prices because they are moving the market away; in case we do not reach a consensus, I 

would opt for another partner” [FDC]. Similarly, a vendor from Chile required a high price 

to include its system in a joint project, which increased the values in the proposal and 

made Company F rethink this partnership. “(We have a barrier) when the partnership 

increases the price of my product; I chose to use an ERP that was already adapted to 

Chile, (but) it made my offer very costly; we negotiate, but it is hard” [IDC], argued the 

commercial director. The origin of the issue lied in the bigger size of the other firm. It 

used this fact and the dependence of Company F on its system to obtain bargaining power. 

“The problem is that this is a world-class player, much bigger than us; we can have a 

policy to reduce (our prices), but they (decide) in this case; they said ‘my price is this’; it 

is always better (to align with smaller partners)” [IDC], added him. 

 Barrier 3 – Weak alignment of products strategies and technologies 

The well-functioning of an integration must be ensured during the lifetime of the 

systems from different vendors, demanding a technical and strategic alignment. However, 

such convergence may not be perceived in partners daily operation, as argued by 

Company F commercial director: “in all partnerships / integrations we had, there is a 

great and natural difficulty: I have a product evolving with a great speed and the partner 
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cannot follow it” [IDC]. He claims that product strategies alignment is essential in 

ecosystem partnerships, when firms keep a great mutual dependence: “in a simple 

integration, I do not have to make any roadmap alignment with him (partner); in case of 

Company H, in which there is a framework that needs to evolve over time, if we do not 

evolve together, we go anywhere, as it is a symbiotic partnership; some partnerships are 

for survival” [FDC]. The same occurs for the technologies: “another issue is the 

technological misalignment between products; when technology is adherent (it is easy to 

integrate)” [IDC]. The technological mismatches were also cited by the business analyst of 

Company F: “there are also technical challenges: one works (with) web (platform) and 

the other does not work; the problems (then) arise” [IDC]. 

 Barrier 4 – Overlap with current or envisaged scope of the system 

Studied firms prioritise fully complementary vendors, as this does not require 

scope negotiation (i.e. decide which feature will be provided, in case it is available in both 

systems). “(A problem emerges) when there is a conflict of interests; when (partner’s) 

product is competing with our (solution); it is forbidden to do this” [IDC], explained the 

commercial director from Company F. If a vendor offers a system in a domain of interest 

of the firm, it has reduced chances to become a partner. In this case, there may be a 

punctual collaboration: “in some situations we can even establish an isolated partnership, 

but we do not define the partnership in a fixed form (, which) can be used in any (client) 

environment” [IDC], cited him. Company F aims to keep independent on partners in certain 

fields: “some areas are reserved for us; so, we do not facilitate” [IDC]. When the field is 

strategic, the firm creates the feature instead of seeking for a partner. This attitude stems 

from the possibility a partner has to decrease company’s envisaged market share: “the 

main restriction (for a partnership) is if that (system) enters an area in which I act or 

want to act; he kills the possibility that we have to grow in this market” [IDC], cited him. 

 Barrier 5 – Lack of know-how in integration projects 

Although systems integration seems a common practice for studied companies, in 

some situations they lack such expertise, which may harm a new partnership. This was 

explained by the business analyst from Company F: “the company with which we will 

make the integration may already have the (integration) know-how, the experience of 

doing this, which we (may) not have, maybe not at the same level” [IDC]. 

 Barrier 6 – Inefficiency to handle integration problems 

When the client is not aware that the solution is provided by multiple vendors, or 

simply does not understand their duties in a joint project, it is hard to know who is to 

blame and appeal. Handling integration issues demands a clear definition of roles and 

duties among partners. However, this is not simple, since most firms want to refuse such 

managerial responsibility. Company F currently treats this critical issue by managing 

customer support, as described by the commercial director: “we concentrate the support 

within our firm and meet specific demands by contacting the customers” [IDC]. 
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 Barrier 7 – Short availability of financial and human resources 

A firm with restricted financial and human resources hampers the partnership, 

which involves several operational (e.g. travels) and strategic costs (e.g. innovation 

projects). This firm is seen as unprepared for the collaboration, as explained by the 

commercial director from Company F: “if the partner has no capacity to invest in systems 

integrations and products, this compromises (the relationship) because it shows that the 

partner (cannot) work with you” [FDC]. 

5.1.3. COLLABORATION STRATEGIES 

Similarly to Case Study I, we observed that commercial partnerships involve both 

integration and joint new product development projects, as cited by the business 

analyst of Company F: “in this search for solutions, sometimes a third solution arises; 

products developed between the two (partners)” [IDC]. It is the case of the relationship 

between Companies F and G, which is active for more than 15 years. These projects also 

start on an invitation to other supplier due to an existing customer or market demand, 

as illustrated by the commercial director of Company F: “we did the first integration of 

their system with ours to meet the demand of a customer” [IDC]. In some cases, the 

integration is created simply to address these demands, as the marketing manager from 

Company F cited: “most integration demands come from our clients, because there are 

vendors offering things to them and they ask ‘do you have integration with Company F?’” 

[IDC]. In addition, integrations are a means for the firms to stand up to a competitor product. 

These firms use the same collaboration strategies observed in CSI to undertake a 

joint project (Section 4.1.3). We describe their adoption and the use of power by partners.  

 Strategy 1 – Customer-driven forced integration 

This scheme is related to a mandatory scenario. Within health domain, there is 

commonly a need for several vendors to supply the multitude of demands from a hospital, 

which generates recurrent forced integrations: “when entering a hospital, there will be 

several other systems; there are places where we have 7 or 8 integrations” [IDC], cited the 

marketing manager from Company G. In addition, even though a firm can offer a 

complete solution, the client may want to obtain part of its features from another supplier. 

The business analyst from Company F explained this fact: “(we) have to integrate with a 

company that has a software that we also have; it was imposed (by the client)” [IDC]. 

Similarly to Case Study I, a supplier may exert power over another if his product 

figures as a sort of standard in the market. For instance, in many clients, Company F had 

to integrate its system with a solution that implements a protocol for communication 

between the hospital and health plan systems. It contacted the supplier responsible for 

this solution to review definitions that were hampering systems integration. However, this 

vendor used the wide adoption of his solution in health market as source of power, 

legitimating an inflexible position (i.e. he reinforced system technical definitions). 
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 Strategy 2 – Customer-driven flexible integration 

In this strategy, a firm recommends a partner, who will define contractual terms 

directly with the client, as described by the marketing manager from Company G: “(the 

partner) recommends us to a new client; so, we are entering that place; the commercial 

part, the part of the project, everything is defined directly with the customer” [IDC]. In this 

scheme, partners have separate contracts and power is not centred on one of them, but 

rather on the client: “we depend on them (partners) and they depend on us; who heads 

the project, calls the shots is the hospital” [IDC], added she. 

 Strategy 3 – Supplier-driven integration 

This strategy is implemented by partners depending on the client and project. In 

some situations, Company F decides to invite a partner to an integration project, making 

it clear to the client. The company generally becomes the leader of the joint initiative due 

to its greater size, high position in the market and in the client (prime supplier) and proven 

expertise in health care domain. Differently from Case Study I, here the business 

opportunity provided to a partner is not a factor that promotes the right to act as project 

coordinator. Company F then has LEGITIMATE POWER to head the project (Table 

5.6), which grants the firm with several business and technical prerogatives. 

Table 5.6 – Legitimate power of Company F to manage the joint project. 

LEGITIMATE POWER 

L
E

_
C

F
_

0
1
 

Company F manages the project if it masters the technology, type of solution or domain; 

has the customer in its base; or has a high status in the customer or market context. 

Company sources of power: perceived right to manage the project due to (i) expertise in 

technology, type of solution or project domain and/or (ii) greater size/ high status in 

customer environment (main supplier) or industry context (leader). 

Partner source of dependence: need for representation and coordination. 

 “(What defines whether a firm stays ahead of a project is the) size, because in some situations 

Oracle is a leader and we are a follower. It depends very much on the size and purpose (of the 

project). When the main issue has to do with health system or patients, we usually are the leader 

in this process. If a small company, which has a peripheral solution, recommends (and) helps us, 

it does not change their position in the relation” (commercial director, Company F) [IDC]. 

 “Yes (we stay ahead of integration projects), normally; except when the client is very organised 

and big, (and) already has a set of vendors defined and we cannot interfere too much” 

(commercial director, Company F) [FDC]. 
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 Strategy 3 – Value-Added Reseller  

In other situations (e.g. public biddings), it is essential to present the products as 

a single solution delivered by one company. By adopting a VAR scheme, Company F 

sells the products from Companies G and H. Once representing Company G, Company F 

had a contract with the hospital and another with this partner. In particular, the firm did 

not used the power stemming from its leadership position and revenue control to become 

a dominant actor and subsume Company G to its decisions. According to the marketing 

manager of Company G, there is no power imbalance when the firm is hired by Company 

F: “(we do not have to) make more concessions neither Company F treats us differently 

because in this case they are the customers” [IDC]. 

Company H is about to sign a contract in which Company F will resell its tools 

together with the health solutions. Differently from the relationship between Company F 

and Company G, here Company H has a rather flexible stance due to its great need on 

business deals Company F can close. The operations director of Company H highlights 

the main goal of the firm to sell the tools, which involves providing bargaining power to 

Company F due to its wide pool of customers: “(the contract) is open to negotiations; 

what interests me is selling my tools; now we will discuss the values (and) Company F 

will say ‘I will not hand it (pool of customers) on a silver platter’” [IDC]. 

In both cases, Company F has LEGITIMATE POWER to figure as sole vendor 

of a system, omitting the name of a partner, due to the VAR strategy adopted (Table 5.7). 

Table 5.7 – Legitimate power of Company F to use its image in the integrated solution. 

LEGITIMATE POWER 

L
E

_
C

F
_

0
2

 

Company F the firm adopts the VAR strategy and acts as project leader, it omits the name 

of the partner from the integrated system. 

Company source of power: prerogatives from collaboration strategy adopted. 

Partner source of dependence: need to obtain guidance from the company, which figures 

as the main provider in the project from a business and technical perspective. 

 “He (partner) had his (imaging system), but had the (module) ‘Company F – imaging’, which 

was natively integrated with our (system) and we started to market (it) together. The customer 

always knows (when there is more than one company), unless in a case such as this one, (when) 

we had a ‘Company F – imaging’ product; it was a product that had the name of Company F” 

(commercial director, Company F) [IDC]. 

 “Often a company is a partner, but offers the software or part of the software, so you can use 

your logo. Early in the partnership, Company F acquired the right of putting (the name) 

‘Company F – imaging’, but the company was in the partnership and the know-how was with it” 

(business analyst, Company F) [IDC]. 

 “We won’t show up (to clients); they (Company F) want to be independent” (operations director, 

Company H) [IDC]. 
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5.1.4. INTEGRATION TECHNOLOGY 

This section describes the initiative of Company F to support the integration of its 

system with those of other vendors via an integration infrastructure and standards. In 

parallel, we examine the forms of power related to this technological dimension. 

Most integrations of Company F are not to substitute a central part of its solution 

(e.g. a whole module). Instead, they are more often peripheral, as cited by company’s 

commercial director: “in general these integrations are more peripheral, via information 

exchange (information send and return)” [IDC]. The firm has an integrations department, 

which defined a framework that embraces several standards for communication among 

systems (e.g. HL7) and information formats (e.g. text files, web services).  

Company F also created an integration tool to enable one to define information 

layout and protocols to be used. It considers this infrastructure as a development platform, 

which prevails as integration infrastructure in joint projects with small partners and is 

combined with other mechanisms in projects with big players: “when there are very large 

firms integrating with us, they usually have an integration module; then one (mechanism) 

talks to the other” [IDC], argued the commercial director of the company.  

The relevance of its system in an integration, its distinguishing integration 

infrastructure and/or position in client/ industry provide Company F with the 

LEGITIMATE POWER to define the integration standards in joint projects (Table 5.8). 

Table 5.8 – Legitimate power of Company F to define technological standards in a joint 

project. 

LEGITIMATE POWER 

L
E

_
C

F
_

0
3

 

Company F defines the technological standards that will support systems integration.  

Company sources of power: perceived right originated from (i) system relevance in the 

integration (main product/great number of modules), (ii) distinguishing integration 

infrastructure, and/or (iii) high status in customer environment (main supplier) or industry 

context (leader). 

Partner source of dependence: need to use the infrastructure to develop the integration / 

integrate the system with others that compose the integration project. 

 “We have integration frameworks that are very universalisable. We have several tools to create 

text files, call web services, any technology. I have a systems development platform and I have 

several players who need to integrate with it” (commercial director, Company F) [IDC]. 

 “We have a specific integration system. It ends up being an intermediate base. The 

communication and technologies vary. I cannot say that (we) use it for all (integrations), but it 

is a tendency for ease of modelling, to the point of reaching a situation that does not need 

development” (business analyst) [IDC]. 
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The marketing manager from Company F argued that it already has a standard 

integrator. It should be further provided together with the development framework for 

clients and partners, according to the business analyst: “(they) can design the integration 

and go ahead on the basis of this system; the idea is that the thing is autonomous” [IDC]. 

In this emergent software ecosystem, the strategy of the company is to have external 

actors creating complements for its health system, mainly in the current overseas phase: 

“one idea within this (development) framework is to prepare it for a third develop 

customisations for our system without interfering with the core of the product; with the 

internationalisation, it is a desire to delegate to partners from other countries the 

development of customisations; this is latent” [IDC], detailed the commercial director.  

Company F recognises the need to define an ecosystem business model while 

evolving such infrastructure and creating coordination mechanisms, as explained by the 

commercial director: “we need to mature even our model before; it is like a firm that has 

a very good operation and wants to franchise” [IDC]. As an example, the company is 

concerned with how to manage the quality of complements: “since they (partners) are 

doing something on top of our product, we need to manage the quality of what they are 

doing” [IDC], concluded him. It gives itself the right to restrict the access of a partner to 

this platform and to its clients if his product does not have the expected quality. This also 

happens when a partner brings commercial problems to Company F, e.g. when he requires 

high prices to include its product in the project. The firm also uses the indirect influence 

from its position in the client and in industry to promote this right. The negative effects 

caused by this attitude of Company F denotes its COERCIVE POWER (Table 5.9). 

Table 5.9 – Coercive power of Company F to restrict the access of partners to the 

development platform and pool of customers. 

COERCIVE POWER 

C
O

_
C

F
_

0
1
 

Company F restricts the access to its platform and/or stops representing/ 

inviting/recommending a partner for a joint project if his solution does not live up to 

quality expectations or his price policy is not aligned with that of the company. 

Company sources of power: (i) perceived right of the firm to preserve its reputation or that 

of products/integrated solution, which could be harmed by technical (e.g. integration 

problems that reduce quality) or commercial (e.g. high prices) issues caused by a partner; 

and/or (ii) high status in customer environment (main supplier) or industry context 

(leader). 

Partner source of dependence: dependence on non-punishment/satisfying company 

criteria, so that it can keep accessing company’s platform and/or benefiting from business 

deals brought by the partnership. 
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 “When we make a single contract, we are taking responsibility for the quality. Our power is very 

big because they develop on the same platform. He (partner) is dependent on my platform. So, I 

can do it (punish the partner). They need us to provide an interface so that they can operate. If 

they are bringing problems for my operation, I have the power to disqualify them or not making 

new partnerships (joint projects). They cannot enter the market if I close the door. If I do not 

choose (Company G) as partner, they will have trouble” (commercial director, Company F) [IDC]. 

 “Today their prices (Company G) are the highest in the market. So, when I go to a new client, I 

can say 'I have some partners; Company X has a more attractive price'. I direct the client to 

choose a partner that I have, as I am prime (supplier), who is doing everything in the hospital. I 

have a name, I have knowledge, I have power. The damage is not to allow (partner) growth. It is 

a topsy-turvy damage” (commercial director, Company F) [FDC]. 

 “If they (Company F) break a partnership, surely it would affect company’s (partner from 

Company F) revenues” (marketing manager, Company G) [IDC]. 

Such coercive power of Company F is limited. Its exercise is more feasible with 

new partnerships and recent projects, when just a few clients have the integrated solution. 

The firm basically stops sharing opportunities with a partner, since removing his product 

from a solution would cause a great impact on clients: “after (the solution) is established 

on client environment, you lose some power over him (partner); it is hard to take him 

apart; it is a limited power; but closing the doors to new partnerships certainly brings a 

concern to them (partners)” [IDC], detailed the commercial director from Company F. 

5.1.5. SOFTWARE PRODUCT MANAGEMENT 

This section describes how Software Product Management practices are affected 

by the partnerships. Mainly, we highlight situations of power exercise by the companies. 

Portfolio management 

Company H was responsible to migrate Company F solutions to a new technology 

and later create a development framework for this partner. Since Company F paid for this 

infrastructure, it has LEGITIMATE POWER to own it, as detailed in Table 5.10. 

Table 5.10 – Legitimate power of Company F to own the development framework. 

LEGITIMATE POWER 

L
E

_
C

F
_

0
4
 

Company F owns the software development framework built by Company H. 

Company source of power: payment for the service / guarantee defined in contract between 

Companies F and H. 

Partner source of dependence: financial benefits accruing from contract with Company F. 

 “We have contractual guarantees. This framework is ours. They (Company H) continue to 

maintain because they are more suitable for (doing) this, but if there is a (partnership) break, we 

have autonomy to continue (with the framework)” (commercial director, Company F) [IDC]. 
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Despite the ownership of the framework, Company F depends on the maintenance 

services from Company H. This situation provides Company H with the LEGITIMATE 

POWER to analyse and authorise the changes performed in the framework, as described 

in Table 5.11. If this power source is not recognised by Company F (i.e. it does not respect 

the right of its partner), Company H may cease the technical support. 

Table 5.11 – Legitimate power of Company H to review changes performed by partners. 

LEGITIMATE POWER 

L
E

_
C

H
_

0
1
 

Company H reviews changes performed by partners in the development framework. 

Company source of power: guarantee defined in contract between Companies F and H. 

Partner source of dependence: need to obtain new versions of the software development 

framework and related services of the company. 

 “Our contract says ‘you can change the framework, but you have to let me know and I will 

validate; if you do not do this, the responsibility is yours and I have no responsibility for a 

problem that is on the framework’. Any company that has a framework such as this one will have 

this guarantee for him (client). There is no software without dependence. They pay us a license, 

because our framework is always evolving” (commercial director, Company H) [IDC]. 

The initiatives to discontinue some modules to obtain them from other firms, as 

observed in Companies A and B partnership, in CSI, was not observed in this ecosystem. 

The product owner from Company F reported a situation where another vendor intended 

to be in charge of a data transfer feature, but the firm declined this proposal: “in their 

perspective, we could discontinue part of the system, and they would be our transmission 

tool; we told them ‘it makes no sense for us to partner with you’” [IDC]. 

Company F focuses on complementors and peripheral partnerships. Hence, it 

expands the system but holds the control of core features, avoiding a high dependence on 

other firms. For instance, it does not consider the possibility of adopting the laboratory 

management module from Company G: “everywhere Company F recommends us, we do 

not offer our laboratory management system; we just enter when Company F does not 

have the interfacing part” [IDC], cited Company G marketing manager.  It differs from the 

relationship of Companies A and C, when one partner may ‘hide’ one module in a given 

project but may present it in another one. In this ecosystem, there is no opportunity to 

interchange expert power in a joint project. Company F wants to ensure that the client is 

not aware that both vendors hold this know-how, as it would empower its partner. 

Such peripheral complementation facilitates the alignment with partners: “since 

we pick up a lot of (partners) in the periphery, we really do not have many problems with 

this alignment” [IDC], argued Company F commercial director. In particular, Companies F 

and G are about to increase their convergence by discussing products strategies: “up to 

this moment, it had not happened (discussion of portfolios), (but) yesterday I spoke with 

(the commercial director of Company F and) I cited (we could) have a meeting to see how 

we can further strengthen our partnership, because we work very well together” [IDC]. 
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Company F will soon release a new product that will act as a health platform, 

gathering information from other vendors’ systems within a hospital. These firms will be 

able to develop applications for this platform, which will increase the dependence of 

Company F on peripheral partners: “for this information exchange network to work, I 

need that all actors who provide health assistance for a patient make part (of it)” [IDC], 

explained its commercial director. In particular, Company F aims to provide power to 

these actors. It will not act as a dominator in this emergent ecosystem: “If I intend that 

the firms from this ecosystem share (their data) with me without seeing me as a competitor 

who wants to dominate the market, then I will have success” [IDC], argued Company F 

commercial director. To achieve this goal, the firm created an open platform, providing 

partners with a datahub, guidance on how to access it and standards to adopt. 

Product roadmapping and release planning 

As market-driven companies, the studied firms receive evolution demands from 

the clients and reconcile them with fixes required for the product. In some situations the 

new features are included due to contractual agreements, explained the product owner 

from Company F: “there are situations when you are obliged to develop because there is 

some contract negotiation; when he was purchasing the product, the customer said ‘I 

only acquire if you have such features’; then you have to do” [IDC]. This firm, for instance, 

has an annual roadmap, which is published to customers each three months, and weekly 

releases for the desktop version of the system – updates in the web version are continuous. 

Neither roadmaps nor releases are properly discussed and aligned among partners. 

The commercial director from Company F argued such lack of convergence is due to the 

short scope of integration (i.e. the integrations tend to involve punctual parts of the 

solutions). In particular, this firm avoids a great alignment as its system is not yet ready 

for it, as he detailed: “there are (evolution suggestions from partners); it would be very 

interesting if we could consider ‘this supplier has such an application; we could make 

this strategy’, but we are still fixing (our) application, which is not stable” [IDC]. 

Requirements management 

Besides requirements from the client, there are also demands made by partners. 

In this case, technical requirements, which are called here integration requirements, are 

obtained in an informal manner, according to the business analyst from Company F: “the 

technical part, the requirements, ends up being sometimes a bit informal; it is not even 

the business analyst that goes after it; it arrives to him” [IDC]. Companies F and G have 

the LEGITIMATE POWER to mutually mandate the implementation of these 

requirements to guarantee the functioning of the integrated solutions (Table 5.12). 
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Table 5.12 – Legitimate power of Companies F and G to demand requirements. 

LEGITIMATE POWER 

L
E

_
C

F
_

0
5

, 
L

E
_

C
G

_
0

1
 

Companies F and G demand partners to implement integration requirements. 

Company source of power: perceived right to demand integration requirements to promote 

systems functional alignment and correct operation of the integrated solution. 

Partner source of dependence: need to obtain information from partners that will enable 

the correct execution of its system within the solution/integration. 

 “When I had the contact with (Company X), I said what were the requirements and it said it 

would meet in certain ways. I did a requirements document specifying what I needed and sent to 

it” (product owner and system coordinator, Company F) [IDC]. 

 “It makes (sense to demand certain requirements) too. For certain (medical) exams, you need 

the patient’s weight and height. If at Company F does not have this registration information, they 

will not pass me. From the time I need this information, I'll ask Company F and they shall send 

it to me” (marketing manager, Company G) [IDC]. 

Similarly to the ecosystem from Case Study I, the firms have the LEGITIMATE 

POWER to negotiate requirements (Table 5.13). This right is inherent to partnerships 

and reflects the expertise of a company. It is generally exercised due to resources 

restrictions, according to the product owner of Company F: “in such situation 

(integration project), everyone wants to develop as little as possible; so, what one can 

pass to another, he will pass, because no one has sufficient resources to meet all demands; 

each company wants to develop the minimum to meet the needs” [IDC]. 

Table 5.13 – Legitimate power of Companies F and G to negotiate requirements. 

LEGITIMATE POWER 

L
E

_
C

F
_

0
6

, 
L

E
_

C
G

_
0

2
 

Companies F and G negotiate requirements to implement based on their expertise or 

system relevance in the integration. 

Company sources of power: (i) expertise with particular demand and/or (ii) system 

relevance in the integrated solution (main product / great number of modules). 

Partner source of dependence: expertise of the firm to address customer demands. 

 “I can generate this information, but I will not make it available online for patients because it 

has a cost ... It is not our area, so, it ends up having a negotiation. I will order it, you (partner) 

will provide me” (commercial director, Company F) [IDC]. 

Disputes for requirements are rare among partners, which differs from the 

ecosystem analysed in Case Study I. “(There is) no (dispute for functionalities); it is very 

rare to happen” [IDC], cited the marketing manager from Company G. This fact may stem 

from the maturity of the systems, which releases firms from a dispute for features that 

enhance their expert power. Indeed, we observed that Companies F and G are known for 

their knowledge (expert power) and became references (referent power) in their segments. 



130 

5.2. POWER MODELS 

This section presents the main findings from CSII in the form of power models 

from Companies F, G and H. These schemes are provided in two perspectives: the first 

one explores the interactions among the power capabilities of each company, as a means 

to identify interrelations among different power types; and the second one creates a 

mapping between power sources and elements of a software ecosystem (cf. Chapter 3 for 

a detailed description of how the power models were developed). 

5.2.1. COMPANY F 

In Figure 5.1, we present the first perspective of the power model from 

Company F, which indicates its power capabilities and interactions (detailed in Appendix 

B). It shows the relevance of expert power in this scenario. The expert power capability 

of developing software solutions for healthcare field (EX_CF_01) is a basis for other 

power forms. It fosters the legitimate power to define project integration standards 

(LE_CF_03), the reward power of providing partners with commercial opportunities 

(RW_CF_02) and the referent power of being recognised by its reputation and status 

(RF_CF_01). In all these cases, we perceive a simple feedback interaction representing 

the enhancement of company’s expert power as these power capabilities are exercised. 

For instance, once Company F negotiates requirements with partners (LE_CF_06), it 

highlights its capacity to implement demands from the market/customers (EX_CF_01). 

Similarly to CSI, reward power (RW_CF_01, RW_CF_02) plays an important 

role in this software ecosystem. It promotes other power capabilities of reward power 

(RW_CF_02) and strengthens company’s expert power (EX_CF_01) and referent power 

(RF_CF_01). In particular, as we noticed in CSI, the referent power of Company F is a 

distinguishing form of power since it can leverage power capabilities of coercive power 

(CO_CF_01), expert power (EX_CF_01) and legitimate power (LE_CF_01). At the same 

time, it is promoted by expert power (EX_CF_01), legitimate power (LE_CF_01) and 

reward power (RW_CF_01, RW_CF_02). 

A slight but important difference was perceived here in comparison with CSI. 

Both reward power and referent power could catalyse legitimate power (LE_CD_01, 

LE_CD_03) in the power model from Company D (Section 4.2.4). In its turn, in the power 

model from Company F, there is not even an interaction between power capabilities of 

reward power and legitimate power in the scheme. This stems from the fact that referent 

power clearly supersedes reward power, acting as the main trigger of power capabilities 

of legitimate power (LE_CF_01, LE_CF_03) in this ecosystem. Hence, according to 

interview evidence (Table 5.6 and Table 5.8), Company F does not need to use its reward 

power in negotiations with similar-sized or smaller partners. For instance, this firm 

basically exercises its referent power (RF_CF_01) over partners to obtain the legitimate 

power to coordinate the integration project (LE_CF_01).
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As observed in CSI, here legitimate power generally has an end in itself (e.g. 

LE_CF_02, LE_CF_04, LE_CF_05). The main power capability of this type and the one 

that indeed contributes to others to be exercised is the legitimate power to manage the 

joint project (LE_CF_01). Since this right involves a managerial and strategic position, it 

enriches the authority of Company F. It provides the firm with greater chances to define 

the integration infrastructure (LE_CF_03), for instance. It is also a means to: reinforce its 

status in client/industry (RF_CF_01), highlight its know-how in the health domain 

(EX_CF_01) and raise the chances of sharing business deals with partners (RW_CF_02). 

Thereby, this specific exercise of legitimate power promotes other power types. 

Figure 5.2 presents the second perspective of the power model of Company F, 

describing the origins of power in elements from this software ecosystem. 

 

Figure 5.2 – Power model of Company F – perspective of software ecosystem elements. 

In Table 5.14, we relate the ecosystem elements to the power capabilities that they 

generate and resultant power form. It denotes that skill/knowledge (4 power capabilities) 

and role (4 power capabilities) are the main sources of power for the firm. This evidences 

the emphasis that Company F has on elements from the social dimension, which are used 

in 8 different power capabilities.  

The social dimension also prevailed in the power model from Company D (CSI), 

which largely relies on its referent power (directly derived from the elements role and 

reputation). In both situations, the firms recognise the strategic role of pool of customers 

(element from business dimension), but understand that referent power can be a stronger 
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asset in power-dependence relationships with SMEs. Concerning power types, legitimate 

power is the one with the highest number of sources (6) in the ecosystem. 

Table 5.14 – Analysis of software ecosystem elements used by Company F to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social 

Skill/knowledge 
4 (EX_CF_01, EX_CF_02, 

LE_CF_01, LE_CF_06) 

- Expert power 

- Legitimate power  

Reputation 2 (CO_CF_01, RF_CF_01) 
- Coercive power 

- Referent power  

Human resources 1 (RW_CF_01) - Reward power  

Role 
4 (CO_CF_01, LE_CF_01, 

LE_CF_03, RF_CF_01) 

- Coercive power 

- Legitimate power  

- Referent power 

Technical 

Software product 2 (LE_CF_03, LE_CF_06) - Legitimate power  

Software platform 1 (LE_CF_03) - Legitimate power  

Technical 

orchestration 

technique 

1 (LE_CF_05) - Legitimate power  

Business 

Business model 2 (LE_CF_02, LE_CF_04) - Legitimate power 

Pool of customers 1 (RW_CF_02) - Reward power  

Financial resources 1 (RW_CF_01) - Reward power  

5.2.2. COMPANY G 

Figure 5.3 presents the first perspective of the power model from Company G, 

with its power capabilities and respective interactions (cf. Appendix B for details). 

 

Figure 5.3 – Power model of Company G – perspective of interactions among PCs. 
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We perceive the potential of expert power (EX_CG_01) to foster other forms of 

power. It triggers the referent power (RF_CG_01) of the firm, as it is indeed recognised 

by robust solutions for health systems communication. It also fosters its legitimate power 

to order the implementation of integration requirements to partners (LE_CG_01) and to 

negotiate requirements related to its domain of operation and expertise (LE_CG_02). In 

addition, such expert power enables the firm to address demands from big customers and 

gain expert power with this specific type of client (EX_CG_02). Most of these power 

capabilities have a feedback interaction with the expert power (EX_CG_01) of Company 

F, which is reinforced by their exercise. 

In particular, Company G does not hold the legitimate power to lead an integration 

project with partners such as Company F. It also does not hold the reward power to 

provide business opportunities for partners such as Company F, which is an important 

power capability. Hence, its main asset is the referent power (RF_CG_01), which is a 

strategic power capability to use in relationships with similar-sized or smaller partners. 

However, this power may not be sufficiently strong in negotiations with Company F, 

whose referent power (RF_CF_01) stems not just from its status in industry but also from 

its prime supplier position in the client, since its product is the main system in a hospital. 

The second perspective of the power model from Company G is provided in 

Figure 5.4. This scheme relates the sources of power to elements of the ecosystem. 

 

Figure 5.4 – Power model of Company G – perspective of software ecosystem elements. 

To better analyse this perspective of the power model, we developed Table 5.15, 

which associates the ecosystem elements with the power capabilities that they trigger and 

the type of power generated. From this table, we can notice that also in Company G the 

element skill/knowledge (3 power capabilities) is widely adopted. The most frequent 

power form is legitimate power, with the highest number of sources (3). This firm also 

focuses on the social dimension, using its elements as sources for 4 power capabilities. In 

particular, Company G does not employ elements from the business dimension of the 

software ecosystem, which generally involve commercial aspects of the partnerships. 
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Since this firm does not represent or indicate Company F to clients, it does not explore 

elements such as business model or pool of customers, which differs from other firms. 

Table 5.15 – Analysis of software ecosystem elements used by Company G to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social 

Skill/knowledge 
3 (EX_CG_01, EX_CG_02, 

LE_CG_02) 

- Expert power 

- Legitimate power  

Reputation 1 (RF_CF_01) - Referent power  

Role 1 (RF_CF_01) - Referent power 

Technical 

Software product 2 (LE_CG_02) - Legitimate power  

Technical 

orchestration 

technique 

1 (LE_CG_01) - Legitimate power  

5.2.3. COMPANY H 

In Figure 5.5, we introduce the first perspective of the power model related to 

Company H, representing the firm’s power capabilities and interactions (detailed in 

Appendix B). Also here, we perceive the impact of expert power (EX_CH_01) on other 

power forms and their feedback interaction fuelling the expert power of Company H. 

This firm has a particular short number of power capabilities in the partnership 

with Company F. This translates the weak position that it has in this power-dependence 

relationship. It means that Company H indeed depends on partners such as Company F 

in its portfolio either to benefit from their reward power of sharing commercial deals or 

to use their referent power to reinforce its expert power for partners and clients (i.e. they 

shall infer that, if Company H has a partnership with such relevant player, it is due to the 

quality of its service/solutions).  

This situation is similar to that of Company E from CSI, which has a potential 

short influence over partners due to the reduced number and average relevance of its 

power capabilities in the collaboration with Company D. However, in both situations, the 

firms may gain force in the partnership by exercising reward power, which in case of 

Company H involves indicating Company F to its clients (RW_CH_01). 
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Figure 5.5 – Power model of Company H – perspective of interactions among PCs. 

Finally, we present in Figure 5.6 as follows the second view of the power model 

of Company H, with the mapping between the power sources and ecosystem elements. 

 

Figure 5.6 – Power model of Company H – perspective of software ecosystem elements. 

In Table 5.16, we relate each ecosystem element adopted by Company H to the 

power capability that it generates and correspondent form of power. 

Table 5.16 – Analysis of software ecosystem elements used by Company G to gain power. 

Dimension Software ecosystem 

element 

N. of power capabilities 

using it as power source 

Generated power 

form(s) 

Social Skill/knowledge 1 (EX_CH_01) - Expert power 

Business 
Business model 1 (LE_CH_01) - Legitimate power  

Pool of customers 1 (RW_CH_01) - Reward power  

From this table, we perceive that Company H focuses on its business dimension, 

from which the firm obtains 2 power capabilities via the elements business model and 

pool of customers. It does not use elements from the technical dimension of the software 

ecosystem as source of power. One possible reason for this fact is that the firm does not 

offer a software product or integration platform in the software ecosystem, which differs 

from other firms from both cases. 
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5.3. SYNTHESIS OF POWER-DEPENDENCE RELATIONSHIPS 

The scheme in Figure 5.7 provide an overview of the relationships among studied 

companies, similarly to the representation built for CSI (cf. Section 4.3). It describes the 

forms of power employed by the SMEs in the partnerships and the elements of the 

software ecosystem from which this power emerges. From this scheme, we can perceive 

that Company can exercise all forms of power over Company F and Company G; 

Company F and G make use of a reduced number of ecosystem elements to exercise 

power in the relationship with Company F; among other results previously discussed in 

Section 5.1 and Section 5.2.  

We subsequently introduce the power relationships model for the software 

ecosystem from CSII. It synthesises the power models from Company F, Company G 

and Company H, which were detailed in Section 5.2. The first perspective of the model 

is provided in Figure 5.8, which represents all power forms – and correspondent power 

capabilities – together with the interactions among them. In its turn, the scheme shown in 

Figure 5.9 increases the level of abstraction of this model, representing the power types, 

the observed interactions among them and the power sources from which they derive. 

These findings are the basis of the theory of power on software ecosystems that 

we present in Chapter 6, which is developed according to the multiple case study.
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5.4. CHAPTER SUMMARY 

Similarly to CSI, this chapter analysed the dynamics of the partnerships kept by 

Companies F, G and H through different perspectives. To understand the role of power 

and dependence in these relationships, we mapped the forms of power exercised by these 

SMEs in the software ecosystem. This diagnostic enabled us to develop their power 

models: initially, we interrelated the power capabilities to explore the interactions among 

the power types and discuss how they may evolve; and, subsequently, we mapped the 

sources of their power in the ecosystem. We concluded the chapter presenting the power 

relationships model for this software ecosystem, as a result of previous power models. 

This result constitutes the basis of the theory presented in Chapter 6. 
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6  A THEORY OF POWER IN SOFTWARE ECOSYSTEMS FORMED BY SMES 

This chapter presents our substantive theory of power and dependence in software 

ecosystems formed by small-to-medium software companies. This theory has an 

explanatory purpose, representing our understanding of the dynamics of partnerships in 

the studied context in light of our theoretical foundation. It is in accordance with the 

argument from Isaac (1987) that theories of power should act as interpretative models. In 

addition, the scope restriction to software ecosystems raised by SMEs considers that it 

may not be possible to define a wider theory of power (DAHL, 1957). Instead, researchers 

shall describe this construct in specific research problems, with a definition of power that 

is applicable and useful in particular relationships (WRONG, 1980). 

By following a theory building strategy (cf. Chapter 3) and based on the results of 

Case Study I (cf. Chapter 4) and Case Study II (cf. Chapter 5), we instantiated the 

concepts and theories encompassed by our theoretical background (cf. Chapter 2). 

Accordingly, we obtained a substantive theory, which is graphically represented as the 

model named Power Relationships Model for Software Ecosystems (PRM-SECO). In 

Section 6.1, we depict the elements and correspondent relationships in the model, and 

formulate power patterns, which are propositions related to the process of power exercise 

in studied partnerships. Section 6.2 enfolds the literature, by comparing PRM-SECO with 

related contributions. Finally, Section 6.3 concludes the chapter. 

6.1. POWER RELATIONSHIPS MODEL FOR SOFTWARE ECOSYSTEMS (PRM-SECO) 

In this section, we introduce PRM-SECO. To describe this theory, we adopt the 

guidelines from Sjøberg and colleagues (2008). These authors claim that a theory 

explaining a phenomenon in software engineering must present: 

 High-level constructs – concepts and sub-concepts that compose the theory; 

 Characteristics and effects – hypotheses (H) depicting constructs interactions; and 

 Scope – details and examples from the context of the theory. 

The constructs, characteristics and effects of the theory are detailed in subsequent 

paragraphs. In particular, as the software industry setting is unique, researchers generally 

perform local adaptations when importing theories from other fields (SJØBERG et al., 

2008). According to Eisenhard (1989), shaping the theory involves sharpening of 

constructs (e.g. refining the definition of a concept while importing a given theory). 

Hence, to make theories directly useful in concrete cases, we added and removed 

constructs from supporting theories to give a different account of the phenomenon, and 

defined their constructs more precisely by conceptualising them in studied context. 

The scope is an essential part of a substantive theory and allows the reader to 

understand the utility of its definitions. In this work, the resultant theory demonstrates 

how the studied concepts are perceived in practice within a software ecosystem. It details 

the exercise and influence of power and dependence in partnerships among SMEs. 
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Figure 6.1 shows a coarse-grained view of PRM-SECO, with the constructs 

covered by the theory. It explains the relationships between the concepts power and 

dependence, representing the sub-concepts coercive power forms and noncoercive power 

forms, which are refined in coercive power, expert power, legitimate power, referent 

power and reward power. This view was built with inputs from the literature, particularly 

based on the works of Emerson (1962), French and Raven (Elias, 2008) and Gaski (1984) 

(cf. Chapter 2)). Moreover, it considers the findings of the multiple case study. 

 

Figure 6.1 – PRM-SECO (coarse-grained view). 

Power and Dependence 

Power resides in the other’s dependency, i.e. the power of an actor A over an actor 

B involves the coexistence of a dependence of B in relation to A. Such reciprocity in the 

dyad raises the idea of power-dependence relationships (EMERSON, 1962). Studied 

firms embrace coopetition as competitors in the software industry and collaborators in 

joint projects. Hence, they constantly face the interplay of power and dependence, which 

are driving forces of their partnerships. PRM-SECO considers power and dependence as 

interdependent and reciprocal notions. This twofold implication gives rise to H1 and H2. 

H1 – Power generates Dependence 

The work from Gaski (1984) proposes a causal relation from dependence towards 

power. In PRM-SECO, we include a counterpart from power towards dependence based 

on the following definition from Emerson (1962): the power of an actor A over an actor 

B is equal to, and based upon, the dependence of B upon A. It means that power involves 

some condition of dependence. We largely observed this fact in our findings. For instance, 

in CSI, Company A and Company B maintain a partnership with Company C because 

they are not familiar with the retail market and depend on the expert power of this firm. 

An example from CSII is the reward power of Company F to share commercial 

opportunities with partners, which causes the dependence of Companies G and H due to 

their need to reach new clients and extend their customer base. 
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H2 – Dependence generates Power 

Gaski (1984) reports on results from the literature that reinforce the fact that an 

increase in an actor’s dependence leverages another actor’s power (EMERSON, 1962). 

Considering the situations observed in practice, we do believe that dependence is fertile 

ground for power exercise. We noticed this implication in CSI, when the dependence of 

Company B on back office features to supply its system enables Company A to satisfy 

the demands of this partner’s clients and obtain expert power in the partnership, for 

instance. In CSII, the dependence of Company H on the status of relevant players enables 

Company F to gain referent power and use it to influence Company H in their relationship. 

Coercive and Noncoercive Power 

The first view of our model divides the concept power into coercive power form 

and noncoercive power form. We described this refinement in the hypothesis H3. 

H3 – Power can be refined in Coercive Power Form and Noncoercive Power Form 

We refine the construct power into coercive power form and noncoercive power 

form. This separation was recognised in our investigation when firms such as Company 

A and Company F applied coercive power over partners, whereas others such as Company 

B and Company G only exercised noncoercive forms of power in the partnerships, such 

as expert power and legitimate power. 

We remark that, in his theory, Gaski (1984) divides power into “coercive sources 

of power” and “noncoercive sources of power”, which is a classification still adopted, as 

we can observe in recent works. For instance, Hunt (2015) aggregates reward, legitimate, 

referent and expert sources of power into a construct called ‘noncoercive’ sources of 

power. In his turn, Knorr (2016) considers that ‘noncoercive influence’ is that when both 

parties gain or expect to gain something valuable. Leonidou and colleagues (2014) 

explain the main difference between these two main categories: it depends on the 

aggressiveness of power nature. Hence, coercive power can be understood as 

‘aggressive’, whereas noncoercive power means ‘non-aggressive’. 

Although “sources of power” refers to the general idea of type of power applied 

over an actor, it could be a misleading expression in our model, i.e. readers could interpret 

it as the origin of power (e.g. resources used to obtain it – cf. Section 2.2.3). Hence, we 

propose a slight change in these categories by removing the term “source”. 

Power Forms 

The work from Gaski (1984) considers that coercive power and noncoercive 

power represent power types that result in punishments and rewards, respectively. The 

author does not distil these categories in his theory, synthesising other known power 

forms, such as referent power and expert power, into the single noncoercive power 

category. By capturing two rather than five power forms (ELIAS, 2008) and removing 
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useful information from it, this dichotomic classification would pose a conceptual 

limitation to PRM-SECO. Hence, we kept the coercive power form category and refine 

the noncoercive power form category in five power types, as described in H4 and H5. 

H4 – Coercive Power Form lies in Coercive Power 

Coercive power is operationalised as punishments (GASKI, 1984). In the model, 

we associate the constructs coercive power form and coercive power. This power type 

was sparsely observed in CSI and CSII. Its occurrence consisted in no longer sharing 

business deals with another company, which could ultimately end the partnership. Hence, 

the power results from the threat of removing a partner from the network of opportunities, 

which shows a company’s influence in the ecosystem and on customer decision-making. 

H5 – Noncoercive Power Forms can be refined in Expert Power, Legitimate Power, 

Reward Power and Referent Power 

According to Gaski (1984), noncoercive power is that with a favourable outcome. 

However, this description could lead the reader to basically associate the construct 

noncoercive power form with reward power. Hence, we broaden this definition and argue 

in favour of a slightly different understanding: noncoercive power refers to power forms 

that do not imply on punishments. This allows us to guarantee that power types that not 

necessarily result in rewards or assistances and that do not involve penalties (i.e. expert 

power, legitimate power and referent power) will be encompassed by this category. 

Sharing business deals with partners is a reward power capability held by almost 

all studied firms, which is clearly a power form with positive results for both parties. The 

right to control the access of partners to the platform is an example of legitimate power 

of Company F, which is equally noncoercive. The same can be said from the referent 

power of Company D to attract firms that admire its status in the health domain. Finally, 

the expert power of firms such as Company G, which integrates health systems and 

laboratory machines, complements partners and has no relation with penalties at all. 

In Figure 6.2, we provide a fine-grained view of PRM-SECO, which is based on 

collected evidence. It focuses on the power types introduced in previous scheme and 

results from the combination of power models created during the analysis of CSI and 

CSII. This view of the model represents the interplay among the power forms, with their 

correspondent sources in the software ecosystem. We explain its structure as follows. 

Power sources 

Elements of three dimensions of a software ecosystem are used by studied 

companies as sources of power in the partnerships. The origins of the different power 

forms are presented in the second view of PRM-SECO (Figure 6.2) and described in the 

hypotheses H6, H7, H8, H9 and H10.
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H6 – Expert Power derives from Skill/Knowledge 

We noticed that the source of expert power lies in the element skill/knowledge, 

which is related to the social dimension of the software ecosystem. For instance, 

Company A has knowledge of procurement software, which is the basic source of its 

expert power in studied partnerships. Similarly, Company F knows how to deal with big 

customers, which is a skill or ability that provides it with expert power over partners. 

H7 – Legitimate power derives from Skill/Knowledge, Reputation, Role, Software 

Product, Software Platform, Orchestration Technique, Business Model and Pool of 

Customers 

We observed that firms can obtain legitimate power by using diverse elements 

from all dimensions of the software ecosystem. For instance, Company D may obtain the 

right to coordinate a joint project once it masters the application domain, uses a specific 

business model that defines it as prime supplier, shares its customer base with partners, 

or simply highlights its strong reputation in the client or software industry. Another 

example is the fact that Company G uses the need to guarantee the proper functioning of 

the integrated solution as a technical orchestration technique that provides it with the right 

to demand Company F to implement integration requirements. 

H8 – Reward power derives from Pool of Customers, Market Information, Human 

Resources and Financial Resources 

The reward power exercised by the companies originates in elements from the 

business dimension of the software ecosystem: customers, information, human resources 

and financial resources. For instance, most of the studied firms use their customer base 

to benefit partners with commercial opportunities. In other cases, firms such as Company 

C share strategic market information with partners, who may use such relevant data to 

adjust their products/plans. 

H9 – Referent power derives from Reputation and Role 

Referent power is obtained by studied companies through reputation and role, 

which are elements directly related to the social dimension of the software ecosystem. 

For instance, Company F is admired by partners due to its leadership role as a key 

software vendor in the healthcare industry and the strong reputation of its solutions. 

H10 – Coercive power derives from Reputation and Role 

To obtain coercive power, studied companies also use their reputation and role, 

which are elements related to the social dimension of the software ecosystem. For 

instance, Company D can stop suggesting or inviting a partner to joint projects once it 

considers that he can affect its reputation by neglecting issues in systems integration. By 

leading the joint initiative, the firm occupies the role of project coordinator and also gains 

authority to influence the decisions of clients regarding vendors’ substitution. 
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Interactions among power forms 

To go beyond the classification of power and identification of its sources, we 

explain how the various forms of power coexist in practice and exhibit tendential laws, 

with transitions from one type to another (WRONG, 1980). It means that a power form 

can foster/leverage another form as well as obstruct its occurrence in a partnership. These 

interactions are represented in the second view of PRM-SECO (Figure 6.2) and described 

as follows, from H11 to H27. 

H11 – Expert Power promotes Expert Power 

By exploring its expertise, a firm can contribute to the emergence of other power 

capabilities of this type. For instance, by developing a robust ERP for finance and 

accounting field, Company B expresses its knowledge of this segment and technology. It 

can then achieve big clients and gain expertise in dealing with them. 

H12 – Expert power promotes Legitimate Power 

A firm may use its knowledge to obtain a given right in a relationship. An example 

is when Company A uses its expertise on systems for the health domain as a means to 

negotiate requirements that strengthen its products and reinforce its know-how. 

H13 – Expert power promotes Reward Power 

A company can use its expertise in a given technology or domain to benefit other 

vendors. It is the case of Company C, for instance. This firm uses its know-how of retail 

industry to guide partners on how to adjust their products for this segment, increasing 

their chances of succeeding in joint projects and indeed obtain new customers. 

H14 – Expert power promotes Referent Power 

Once a firm is seen as a great expert in its field, it may become a reference for 

other software vendors. This was evidenced in the partnership that Company D keeps 

with Company E, which recognises and admires the reputation and status of Company D 

as software vendor in health industry. 

H15 – Legitimate Power promotes Legitimate Power 

A company may obtain a new right in the partnership due to a previous privilege. 

An example is the situation when Company B becomes leader of a joint project and has 

greater influence to dictate the technology that partners will use for systems integration. 

H16 – Legitimate Power promotes Expert Power 

In the studied cases, the companies use certain rights that either generate or 

reinforce their expertise. For instance, by negotiating requirements with partners, 
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Company E (i) shows the knowledge it has of quotation portals and (ii) selects features 

that will enhance its solution, which also leverages its expertise. 

H17 – Legitimate Power promotes Reward Power 

Certain prerogatives increase the chances that a firm is recognised by its ability to 

grant rewards. For instance, when Company F becomes leader of a joint project, it has 

total awareness of customer needs. In this legitimate position, it can include Company G 

in the initiative to address specific demands, benefiting this partner with a business deal. 

H18 – Legitimate Power promotes Coercive Power 

A firm can implicitly use a right to punish a partner. It is the case of the prerogative 

to require that partners treat integration problems for which they are responsible. A firm 

such as Company A considers this right as internal reasoning to no longer share business 

opportunities with a partner once he neglects its demands to fix an issue in an integration.  

H19 – Legitimate Power promotes Referent Power 

Certain rights of a company provide it with greater status and respect. For 

instance, by occupying the leadership position and properly coordinating a project, 

Company D increases its chances of being admired and become a reference for partners. 

H20 – Reward Power promotes Reward Power 

There are rewards granted to a partner that shall evolve to other forms of rewards. 

For instance, a company can benefit another company with financial resources so that the 

latter can prepare its product to a joint project (e.g. change a given technology or conclude 

a given feature), which is a business opportunity to be shared with this partner. This was 

perceived in the relationships kept by Company F. 

H21 – Reward Power promotes Expert Power 

Once granting rewards to a partner, a company shall be considered as expert. An 

example is when Company C invites Company A to collaborate in a joint project. In this 

case, it implicitly highlights that it has the client in its customer base due to its expertise. 

H22 – Reward Power promotes Legitimate Power 

When a firm provides benefits for a partner, which in the studied cases ultimately 

consists in obtaining new clients, it gains some prerogatives in the relationship. For 

instance, a common situation for a company is to have greater strength to define 

integration standards once it offers a business opportunity to a partner. 

H23 – Reward Power promotes Referent Power 

As the company provides benefits for its partners, it is admired by them and other 

vendors. It is the case of Company F, whose ability to provide financial resources 
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increases the admiration of partners such as Company H and is perceived by other vendors 

in the industry, which become attracted and aim to establish a partnership with the firm. 

H24 – Referent Power promotes Expert Power 

The firm that has a high status in a particular segment holds a positive and strong 

image. It is the case of Company G, whose leadership position in communication drivers 

domain is admired by other vendors from the health segment. Once they recognise the 

reputation of the firm in the software industry and see it as a reference, they shall trust its 

products and consider it an expert in its field. 

H25 – Referent Power promotes Coercive Power 

The admiration and respect that a firm has from other vendors provides it with an 

implicit authority to punish a partner. For instance, the status held by Company F supports 

its decision to stop representing or recommending partners to clients. 

H26 – Referent Power promotes Legitimate Power 

The strong reputation of a firm allows it to more easily obtain certain prerogatives 

in a partnership. The respect from other vendors provides Company D with great 

influence in the definition of integration standards to be used in a project, for instance. 

H27 – Coercive Power hinders Reward Power 

The company that punishes a partner shall naturally decrease its capacity to 

benefit him. In the studied cases, the sanctions consist in ceasing the flow of business 

opportunities directed to partners. Hence, when Company A stops inviting Company B 

to joint projects, Company B is no longer rewarded in their partnership, leading their 

collaboration to become more technological than commercial, for instance. 

H28 – Coercive Power hinders Referent Power 

By punishing a partner, a firm shall reduce the admiration that he holds for its 

position or reputation. For instance, once Company F removes a firm from its network of 

opportunities, this partner no longer has the same identification with the company. 

While developing PRM-SECO, we adapted Gaski’s original model by removing 

the constructs satisfaction, performance and countervailing of power, since we did not 

obtain evidence that allowed us to include these concepts in the theory. For instance, the 

construct countervailing of power, which is related an actor’s resistance to another actor’s 

power, tends to be frequent in environments that involve too imbalanced relationships. In 

a big or more mature software ecosystem, there are partnerships between a dominant 

keystone and niche players with few prerogatives around the platform. In these cases, it 

is possible to perceive power balancing operations (EMERSON, 1962) of an actor to deal 

with the great influence or dominance of a powerful one. 
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Although we had restricted the scope of the theory to the core elements power and 

dependence, we do believe that the analysis of these constructs can provide a sufficiently 

relevant description of the partnerships, since they can translate the behaviour of the firms 

and thereby the functioning of their relationships. Moreover, this strategy enabled us to 

deepen our analysis of power and dependence concepts. 

6.2. POWER PATTERNS 

We present as follows a set of power patterns (P), which derive from the analysis 

of PRM-SECO and previous power models that it consolidates. These conclusions reflect 

our general interpretation of the dynamics of the studied power-dependence relationships. 

They synthesise the observed use of the different power forms and sources, as well as 

their outcomes in the partnerships. Hence, we delineate a few recommendations related 

to power exercise in a software ecosystem composed of SMEs. 

P1 – Expert power is the fundamental power form that triggers several power 

capabilities held by SMEs in the partnerships 

Expert power is seen as an extremely important and effective base to influence 

other companies in a business network. It impacts other interfirm relationship constructs 

such as communication, trust and cooperation. For instance, higher levels of expert power 

are associated with higher levels of cooperation, satisfaction and behaviour-based 

coordination (SAHADEV, 2005) (LEONIDOU et al., 2014). The target of expert power 

values such knowledge and will naturally invest in a closer relationship with the one 

exercising this power form (MALONI and BETON, 2000). Moreover, expert power shall 

evolve to other power forms. For instance, it is possible for one party to transform 

persuasion (expert power) into authority (legitimate power) as a result of formalised 

expert roles in a partnership (WRONG, 1980). 

We observed that expert power is the fundamental form of power that a firm 

exercises in a partnership. It reflects SMEs’ initial motivation to collaborate: to be 

complemented by another firm that has knowledge of a specific system or domain (cf. 

Section 4.1.1 and Section 5.1.1). In addition, expert power is responsible for the main 

power transitions in the software ecosystem. The power models showed the most common 

transformation is that of expert power to legitimate power. Expert power catalyses simple 

rights, e.g. (i) demand the partner to solve an integration issue as a means to avoid that 

problems in another system harm firm’s reputation, or (ii) negotiate requirements to 

develop in order to specialise in own competencies. Moreover, expert power paves the 

way for important prerogatives for a firm, e.g. gain the right to occupy a leadership 

position in a joint project due to the experience with a client or integration projects. 

Another relevant transformation is that of expert power to reward power, which 

represents the ability of the company to generate opportunities for partners. Hence, we 

considered this power form as the precursor of most power capabilities held by the SMEs. 
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We concluded that expert power represents not just the technological origin of 

these partnerships; it is also a key asset for firms to hold in a software ecosystem. In 

particular, it raises the trust of partners and external actors on the expert company, 

enabling the firm to enter niche markets, build complements and create value for the 

ecosystem. This is a sustainable power form, which companies can obtain by absorbing 

knowledge about the product, market or customers on an ongoing basis in the ecosystem. 

P2 – Coercive power disturbs the partnerships and is rarely exercised by the SMEs 

According to Hunt and Nevin (1974), one can differentiate coercive power from 

other power types because it, alone, involves potential punishments. Gaski (1986) showed 

that the exercise of coercive power has an inverse impact on expert power, legitimate 

power, referent power and reward power. Coercive power harms the nature of a buyer-

supplier relationship in a supply chain and can even reduce the competitive competence 

of a firm (MALONI and BETON, 2000). In particular, as it can be seen as an economic-

related type (ETGAR, CADOTTE and ROBINSON, 1978), the resultant penalties may 

negatively affect financial benefits that one party generates to another in a relationship. 

The power models from studied SMEs reveal that they generally avoid applying 

coercive power over each other. This negative power was only identified in the models 

from Company A, Company D and Company F. These firms stop representing or 

recommending/inviting a partner to joint projects in case they recurrently face problems 

with the partnership (e.g. partner’s negligence to solve integration issues affecting client 

satisfaction; lack of communication delaying integration development, etc.). This causes 

a firm to no longer share business opportunities with the partner, which reduces its reward 

power. For Company D and Company F, this attitude also affects their admiration by 

partners, impacting their referent power. 

We noticed that Company D and Company F exercise coercive power through 

their differentiated referent power capability. It means that their high status in the 

healthcare segment generates an implicit authority that makes them more comfortable to 

punish a partner. Together with Company A, they may also use their leadership position 

as main suppliers in client environment to prompt this coercive power capability.  

However, the need to protect their good reputation as software vendors and the 

positive image of their products is probably the main source of this power. This fact 

allows us to conclude that other SMEs could also exercise coercive power over partners 

by using the same reason to cease the collaboration. Hence, it seems that holding this 

power capability is rather a choice of the firms in the studied ecosystems and what defines 

whether they will exercise it or not is the degree to which they depend on the partner (e.g. 

complementation, sharing of opportunities, etc.). 

We believe that the overall great mutual dependence of SMEs in this ecosystem 

scenario decreases the use of punishments in their relationships. This leads to a sparse 

exercise of coercive power, which is a power form that disturbs partnerships for two main 
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reasons. It reduces (i) business deals, which are the fuel of ecosystem economics and 

health; and (ii) the chances that a firm uses its recognition to establish new partnerships. 

Coercive power ultimately fosters the migration of vendors to other ecosystems due to 

tensions entailed by negative attitudes of a firm, which may also directly remove actors 

from the network. Such impact on ecosystem community is critical in this birth stage. 

P3 – Reward power attaches the partner and is often exercised by the SMEs 

The exercise of reward power involves the offer of some sort of compensation by 

a powerholder (ELIAS, 2008). Examples of benefits are contributing to advertising 

expenses or providing specialised market data. It generally arises from a firm ability to 

increase the volume of business in a given network (BLOIS and LACOSTE, 2009). In 

particular, sharing demands with other suppliers is one of the main relationship-specific 

sources of reward power (FINNE, TURUNEN and ELORANTA, 2015). Partners 

receiving the rewards not only keep satisfied with the collaboration but also get more 

attached to the other party, which gains power with such dependence. By giving a partner 

something of value, a company enhances cooperation, productivity and satisfaction, and 

reduces conflicts in the relationship (WILKINSON, 1973) (LEONIDOU et al., 2014). 

The power models reveal that basically all firms exercise reward power, which is 

in accordance with the goals foreseen for a partnership (cf. Section 4.1.1 and Section 

5.1.1). This power form generally results from firms’ expert power and occurs in the form 

of guidance (e.g. market information or suggestions for product adaptation to specific 

field) or financial benefits (e.g. business opportunities, resources). Although the number 

of reward power capabilities per firm is short, their impact is strong. Several power 

capabilities and forms derive from the exercise of reward power, such as the legitimate 

power to define requirements to develop or the referent power from firm attractiveness. 

Reward power represents the advantages that a firm offers in a partnership. By 

investing in this power form, firms can fulfil each other’s business expectations and 

reinforce ecosystem health. This is particularly important in networks composed by 

SMEs, which do not have plenty of customers and business deals to share as big vendors. 

Hence, reward power acts as a key power type to attract new players to the software 

ecosystem, supporting value co-creation and leveraging software ecosystem economics. 

P4 – Legitimate power is the power form most frequently exercised by the SMEs 

Legitimate power originates in one having a justifiable right to request compliance 

from another party (ELIAS, 2008). It refers to a formal or informal agreement between 

two actors. To use this power type, one actor refers to obligations cited in the agreement 

to force the other to perform certain actions (LEONIDOU et al., 2014). According to 

Blois (2008), in business-to-business context, the factors underpinning legitimate power 

can be ‘specific’ (e.g. a firm’s technological expertise) or ‘diffuse’ (e.g. the size of the 

firm). A common interpretation of legitimate power is that it is related to the position 

occupied by an actor, i.e. once playing a given role, he gains a set of prerogatives that 
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others in less powerful positions do not hold. These rights translate his power and create 

an organised view of actors and duties, e.g. legitimate power is used to specify suitable 

roles and assure role congruence in a distribution channel (ZHUANG and ZHOU, 2004). 

We identified several exercises of legitimate power in the software ecosystems. 

Some of them are supported by the expert power of the firm, such as the right to negotiate 

requirements that it will implement or to demand the implementation of integration 

requirements. In other cases, legitimate power is reinforced by the reward power of a firm 

to offer the business opportunity to a partner. As a whole, all power forms can evolve to 

legitimate power. In addition, this power form can result from multiple sources, which 

differs from expert power, for instance, which basically derives from the element 

“skill/knowledge”. Legitimate power justifies acts in specific and concrete situations, 

whose foundation can be in the business, social and technical dimension of the ecosystem, 

according to our findings. This generates a high number of power capabilities of this type 

per company, with a recurrent exercise of legitimate power in the partnerships. 

The frequent presence of legitimate power indicates that this power form can be 

more easily obtained/exercised in power-dependence relationships within an ecosystem 

setting. Besides, it remarks a facet of power that differs from the traditional view of this 

construct as observable dominance or control. In the studied scenario, this pervasive 

power denotes the rules underlying the partnerships. For instance, it delineates the rights 

and roles of firms in the ecosystem. This is a generative form of power, which partners 

shall explore to shape processes of development and coordination within the network. 

Particularly, in mature ecosystems, in which there is a clear keystone, this firm may 

formally define such rules, as a result of an orchestration technique. 

P5 – Referent power tends to supersede expert power and reward power, and it is rarely 

held by SMEs 

Referent power is linked to the reputation or status of a company. It is the effect 

on a company’s reputation due its recognition as a supplier of a big client or owner of a 

well-known product, for instance (BLOIS and LACOSTE, 2009) (FINNE et al., 2015). 

In particular, similarly to expert power and reward power, the exercise of referent power 

shows how power can actually be used to attract new partners and enhance interfirm 

relationships. In particular, it may generate fruitful power imbalance among companies: 

the firm with referent power may employ it as a tool to promote supply chain coordination 

and effectiveness (MALONI and BETON, 2000). 

We perceived that referent power is a very strong power type, which either 

promotes or derives from multiple power capabilities, such as expert power and legitimate 

power. It seems even more strategic than expert power and reward power in the studied 

ecosystems. For instance, if a company negotiates joint project leadership or integration 

infrastructure definition with partners, it shall basically explore its referent power. It 

means that if Company D, Company F or Company G use arguments that highlight its 

status and strong reputation instead of simply stressing its acquaintance with the particular 
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segment or the fact that it shared the business deal, it has great chances of succeeding in 

a given negotiation with similar-sized partners. Thereby, referent power can supersede a 

firm’s expert power or reward power and act as the key driver of decision-making. It 

particularly occupies this position in software ecosystems formed by SMEs, which 

generally do not hold this asset. 

Referent power provides a firm with strong respect and trust from other players. 

They engage in the ecosystem seeking visibility through a partnership with a firm that 

holds a relevant position or image. Similarly to reward power, referent power is a means 

to attract new firms and foster the diversity of the network. Moreover, the admiration 

from other players is a first step for the firm to become a keystone, which is a strategic 

role targeted by companies and directly involved with ecosystem governance. To achieve 

this goal, it is imperative that the firm recognises its level of referent power and develops 

strategies to use such strength to start coordinating partners in the ecosystem. 

P6 – Pool of customers and skill/knowledge are the software ecosystem elements most 

adopted by the SMEs as sources of power 

According to the definition from Dahl (1957), one shall map the sources of power 

to describe its exercise. One example was provided by Kähkönen and Virolainen (2011). 

In supply chains, they posit the sources of power in three groups: network, relationship 

and organisation. In network level, possible sources of power are the actor role and 

position. The relationship level includes power sources such as control of information, 

control of important technology and volume of sales. Finally, the organisation level has 

expertise, financial resources, brands and size as sources of power. 

We associated the sources of power to the dimensions of a software ecosystem 

(i.e. business, social and technical) (cf. Section 2.1.2). Our findings showed that SMEs 

tend to explore all these perspectives. However, the source of their power often derives 

from the business and social dimensions, with a recurrent use of the elements ‘pool of 

customers’ and ‘skill/knowledge’, respectively, to gain power in partnerships. The 

emphasis on these dimensions reflects the need of SMEs for new commercial deals, which 

enable them to survive in Brazilian competitive software industry, and for 

complementation, given their need to focus on specific domains. It differs from big firms, 

which already built a large customer base and may act in multiple verticals due to a wide 

portfolio of software solutions. A greater use of the sources from the technical dimension 

shall happen in upcoming phases of ecosystem evolution, when one of the partners may 

possibly establish the software platform and standards to be adopted in all joint projects. 

P7 – Power is fluid in a software ecosystem formed by SMEs 

Power is a contingent notion (ISAAC, 1987), which is worked out in practice. 

Besides its relative nature and the need to analyse it in view of the relationships kept by 

an actor (EMERSON, 1962), power may vary. It means that there may be power shifts in 

a relationship along time either naturally (e.g. a firm gradually increases its knowledge of 
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a particular segment, builds a strong reputation and becomes a market leader) or 

intentionally (e.g. a firm shares a relevant technology with a partner to attract him and 

later negotiate based on his dependence on this asset) (LAWLER, 1992). 

Manikas and Hansen (2013b) identified that the keystone or orchestrator is among 

the most common actors in a software ecosystem. We did not observe an explicit keystone 

behaviour in the ecosystems. In fact, there is often a rotating leadership scheme (DAVIS 

and EISENHARDT, 2011), i.e. a partner may take the control of a project and exercise 

legitimate power due to his knowledge of the market segment in which firms are 

conducting the project (expert power) or status in industry (referent power), for example. 

This position promotes other forms of power, such as the legitimate power to define 

integration standards or the coercive power to substitute a noncompliant partner. In other 

situations, the reward power from sharing a market demand and inviting a partner to a 

joint project may also leverage additional power capabilities. The responsibility for the 

deal shared can enable a firm to define the requirements that it will implement (legitimate 

power) or to figure as sole provider of a given solution (legitimate power). 

These facts exemplify the dynamic configuration of power in studied partnerships, 

which is in accordance with the ‘nonzero-sum assumption’ from Lawler (1992). 

However, the volatility of power is higher in the studied setting. One possible explanation 

for this fact is the composition of the software ecosystems by SMEs. In this case, the 

collaboration occurs among partners with similar amount of resources. It differs from 

ecosystems formed by big software vendors, in which there are substantial resource 

asymmetries and unilateral dependence: one or more actors with superior resources and 

others depending on that to operate or grow (HURNI and HUBER, 2014). Besides, there 

is generally a stable hierarchy of roles and correspondent rights/activities. For example, 

a large player such as Google and Apple acts as keystone, managing the central platform 

and orchestrating community members. In their turn, external and smaller firms fuel the 

network with innovative features and may have the limit of their participation in the 

ecosystem defined in the membership model. Hence, there is a tendency for pre-defined 

power capabilities per actor and relevant power shifts may be infrequent among partners. 

We can also interpret this fluid power considering the software ecosystem 

lifecycle. In the birth phase of the studied software ecosystems, roles and duties were not 

yet defined and no participant companies tends to occupy a fixed leading position. 

Moreover, structural elements are being shaped. For instance, technological (e.g. software 

platform, product line) and economic assets (e.g. customer base, informational resources) 

are under definition. Negotiations or even battles for control may emerge along ecosystem 

evolution, based on the contribution of each SME to raise the software ecosystem. 

6.3. RELATED WORK 

An essential feature of the theory building process is involving extant literature 

(EISENHARDT, 1989). The researcher must compare its theory (i.e. emergent concepts 

and hypotheses) with related studies to identify and analyse similarities and differences. 
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This increases readers’ confidence, as the researcher discusses the reasons underlying 

conflicting results and remarks coincidences that strengthen internal validity. Hence, we 

following examine works that also explored the role of power in interfirm relationships. 

We highlight that our comparative analysis draws upon the findings of the studies, which 

means that we do not discuss their theoretical or methodological differences. 

6.3.1. GASKI’S ANALYSIS OF THE INTERRELATION AMONG POWER FORMS 

John F. Gaski is one of the main contributors for the investigation of power in 

interorganisational context, with several and widely adopted studies in the field. In 

particular, his theory on power and conflict in channels of distribution (GASKI, 1984) is 

one of the works that compose our theoretical background, supporting the development 

of PRM-SECO. In his publication about interrelations among a channel entity’s power 

types (GASKI, 1986), the author examined the impact of the exercise of reward power 

and coercive power on expert power, referent power and legitimate power. His goal in 

this work was to understand the causal interrelationships among the French and Raven’ 

power forms. Gaski considered that the perceptions of partners about expert power, 

referent power and legitimate power needed to be managed and that this could be done 

by analysing the exercise of reward and coercive power. As a result, it could be possible 

to create enduring exchange relationships in the channel.  

The empirical research performed by Gaski tested the perception of a dealer as 

power is exercised by a supplier. It revealed that the use of reward power by a supplier 

has a positive impact on his expert power, referent power and legitimate power, 

according to dealer’s perception. In its turn, the use of coercive power by a supplier has 

a negative impact on his referent power. We observed the same effects in our studies, as 

presented in PRM-SECO. His work also showed that the use of coercive power by a 

supplier has a negative impact on his expert power. We did not perceive this relationship 

in our studies. The firm that punishes a partner by no longer inviting him to a joint project 

or suggesting his products to the customers is basically using its implicit right to protect 

its reputation, which can be affected by the problems brought by the partner. Hence, the 

partner still recognises the company as expert, although it may no longer hold the previous 

feeling of identification and admiration. 

Finally, Gaski observed that the use of coercive power by a supplier has a negative 

impact on his legitimate power. We did not identify this relationship in our studies. The 

firm that stops recommending a partner to clients and/or no longer invites him to jointly 

address a market demand keeps its prerogatives in the relationship. For instance, 

Company B is no longer represented by Company D due to critical issues in joint projects 

(e.g. it was absent in meetings to analyse issues or evolutions related to systems 

integration). However, in customers that operate with their integrated solution, Company 

D still has the right to demand Company B to implement integration requirements once it 

defines new business rules for its health system, or may demand the firm to address a 

problem in systems integration, for instance. 
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In particular, the present research explored the interrelations among all forms of 

power. Hence, it widened the scope of analysis from Gaski, who shed light on reward 

power and coercive power, examining their effects on other forms of power. 

6.3.2. LEONIDOU AND COLLEAGUES’ ANALYSIS OF DRIVERS AND OUTCOMES 

OF POWER IN BUYER-SELLER RELATIONSHIPS 

The recent work from Leonidas Leonidou and colleagues (2014) aimed at 

identifying, summarising and assessing what they consider the antecedents and 

consequences of exercised power in buyer-seller relationships. The authors considered 

dependence as the main determinant of power; with bureaucracy, control difficulties and 

complexity of decision as more specific and less explored drivers. With respect to the 

outcomes of exercised power, they mainly concern the behavioural dimensions of the 

working relationship between buyers and sellers. This involves conflict, opportunism, 

commitment, trust, cooperation, communication, satisfaction and performance. 

The conceptual model used in their study to test previous hypotheses considered 

dependence as the main driver of power. In particular, the authors analyse the relationship 

between degree of dependence and occurrence of power (here approached as coercive and 

noncoercive power forms). They consider that dependence enables the exercise of power, 

but in different manner. On the one hand, under conditions of high dependence, it is more 

likely for the power exercised to be based on noncoercive power forms, which they 

consider as expert power, reward power and referent power. On the other hand, once there 

is a short dependence, the other party is more likely to use coercive approaches, which 

here are considered as coercive power and legitimate power. The hypothesis related to 

these assumptions was confirmed in practice. 

The relationships in PRM-SECO that bind power and dependence coincide with 

the findings of Leonidou and colleagues. It means that we also perceived that the nature 

of dependence enables partner companies to exercise power on each other. Hence, 

dependence is a key enabler of power. An initial difference in comparison with the present 

research is that the authors have investigated to which level of dependence each type of 

power is related. Our work did not measure neither the degree of power nor the degree of 

dependence, for the reasons explained in Section 2.2.3. 

Another difference lies in the fact that the authors included legitimate power in 

the coercive power category. Considering our case studies, we do not recognise legitimate 

power as an aggressive power strategy. We understand that it denotes that the power target 

believes in the right of the other party to influence based on contractual agreements or 

role definition (MALONI and BETON, 2000) (c.f. Section 2.2.2). Instead of playing a 

destructive role, we observed that legitimate power was a means to create positive and 

effective control mechanism, such as when a firm acts as project leader and coordinates 

partners, or when it demands the implementation of integration requirements and 

resolution of technical issues to guarantee the proper functioning of the integrated system. 
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6.3.3. MILNE AND MAIDEN’S ANALYSIS OF POWER AND POLITICS IN 

REQUIREMENTS ENGINEERING 

The motivation of Alastair Milne and Neil Maiden to explore the impact of power 

and politics on requirements engineering derived from their experience. Although those 

involved with these activities in software development process recognised the level to 

which power and politics permeate “requirements work”, no clear definition of such 

influence could be found in practice or in literature. This hampered the creation of 

strategies to respond to these issues in requirements work (MAIDEN, 2012). 

To bridge this gap, these researchers conducted studies to define and model power 

and politics in requirements engineering. The report of their findings was initially 

presented in the 19th IEEE International Requirements Engineering Conference, in 2011 

(MILNE and MAIDEN, 2011). Later, an extended version was published in a 2012 issue 

of the Requirements Engineering Journal (MILNE and MAIDEN, 2012). This was a 

pioneer initiative to analyse these constructs in the context of software development. 

A key similarity of their work with our thesis lies in the use of French and Raven’s 

power taxonomy. In particular, the authors also adopt the original five bases of power, 

i.e. coercive, expert, legitimate, referent and reward power (FRENCH and RAVEN, 

1959). The further refinement of this taxonomy, with the definition of information(al) 

power as an independent type (RAVEN, 1993) indeed divides academics, who often 

recognise it as an expression of expert power (information denoting knowledge) or reward 

power (information provided as reward) (WILLIAMS and MOORE, 2007). 

Milne and Maiden also study the power phenomenon in software business, which 

converge to our scope of analysis of power in software ecosystems. However, they focus 

on intraorganisational relationships. Although the authors consider project stakeholders 

who are external to the organisation (e.g. customers, competitors, design partners), most 

of the investigation is conducted over the multiple internal actors (e.g. executive 

chairman, digital director, product teams, sales department, head of department). They 

approach the notion of power from a primarily social network perspective. The present 

work complements this research by exploring interfirm relationships in software industry. 

Their work models the interactions among stakeholders, indicating the types of 

power exercised in each relationship. We adopted the same format to represent the power-

dependence relationships among partners in CSI and CSII (cf. Section 4.3 and Section 

5.3). However, we extended their analysis by examining the sources of power, based on 

a mapping of elements per ecosystem dimension. By introducing an additional 

characteristic of the relationships, we clarify the origin of power in the software 

ecosystems. We believe this contribution can support further studies on partners’ 

relationships, enabling researchers to consider the set of software ecosystem elements as 

a starting point to discuss strategies to manage a partner’s power in the ecosystem. 
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An additional commonality between our work and Milne and Maiden’s is in their 

concluding remarks. The authors state that power relationships are dynamic and 

contingent. Lawler (1992) previously remarked the contingent nature of power, which we 

also observed in our results. For instance, the referent power of Company F existed in 

Brazil and could be used in partnerships with Companies G and H. However, it does not 

possess this power capability internationally, which raises the dependence of Company F 

on foreign players to build its reputation and status in countries such as Chile and Angola. 

Besides, Milne and Maiden noticed the dynamism of power, which resulted from changes 

in formal and informal roles due to political struggles. In the relationships analysed in our 

studies, the rotating leadership scheme and the ability to grant rewards to partners, for 

instance, could trigger new power capabilities for the SMEs, denoting power volatility. 

6.3.4. HURNI AND HUBER’S ANALYSIS OF POWER AND TRUST IN PLATFORM 

ECOSYSTEMS 

The work from Hurni and Huber (2014) can be seen as the first investigation about 

power in partnerships within a software ecosystem. Their study was motivated by the goal 

to better understand coordination between huge multi-national platform vendors and 

small complementor firms. The coordination mechanisms explored, which they consider 

of paramount relevance, were power and trust.  

The many similarity between this authors’ contribution and the present research 

is the analysis of power in a software ecosystem context. However, the studies diverge 

with respect to the characteristics of the ecosystems investigated. The scope from Hurni 

and Huber involves partnerships between big software providers operating as keystones 

and small firms acting as complementors. In addition, the studied software ecosystems 

are in a mature stag, although the authors do not classify them in the evolutionary lifecycle 

from Moore (1993). It means that they already structured a central software platform, and 

established membership programs and formal certification procedures for external 

complements, for example. In contrast, we investigated the birth of a software ecosystem, 

considering that the majority of studies in this field concentrate on well-established 

networks, which operate in an expansion or leadership stage, for instance. Our motivation 

was to understand the challenges and specificities of emergent software ecosystems 

through the analysis of partnerships. Such analysis could provide us with insights about 

how to coordinate power-dependence relationships among SMEs in order to sustain the 

development of the software ecosystem. We believe that we addressed this goal mainly 

through the power patterns discussed in Section 6.1. 

Similarly to this research, the theoretical framework adopted by Hurni and Huber 

was underpinned by the power taxonomy from French and Raven (1959). In addition, we 

also observed the use of the original structure composed of five power forms. 

Nevertheless, the authors analysed the impact of power and trust, while we focused our 

analysis on the interrelation among the different power types. 
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6.4. CHAPTER SUMMARY 

This chapter presented the resultant theory on power and dependence in software 

ecosystems, named PRM-SECO. We described it through a set of hypotheses that 

represent the relationships among its constructs. In addition, to synthesise the studied 

power-dependence relationships from CSI and CSII, we provided a set of power patterns. 

We aimed not to basically portray PRM-SECO as a resultant model obtained from 

collected evidence, and aligned with theories and concepts from the literature. Our goal 

here was also to deepen its interpretation of the studied cases, delineating a discussion of 

its results that could be useful for research and practice. Finally, we compared our 

findings with related work to identify and analyse points of convergence and divergence.   
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7  CONCLUSION 

This research explored the dynamics of partnerships among SMEs in the birth of 

a software ecosystem. Through a multiple case study design, it analysed companies’ 

relationships from the perspective of power and dependence, in a theory building process 

that culminated in the presentation of PRM-SECO. This theory embraces power, 

dependence and related constructs of a software ecosystem setting. 

In Section 7.1, we describe the main contributions of this work. In Section 7.2 we 

approach threats to validity. Section 7.3 details the limitations of the research. Finally, 

Section 7.4 concludes the chapter by presenting future work. 

7.1. CONTRIBUTIONS 

We believe that the study of software ecosystem partnerships from the perspective 

of power is a critical and current problem. Our substantive theory provides a diagnostic 

of a software ecosystem of SMEs through the conceptual model PRM-SECO (Section 

6.1) and power patterns (Section 6.2), which were developed according to data obtained 

from practice and in light of a solid theoretical foundation. They identify the nature of 

power, which allows us to evidence the forms of power that are exercised by the 

companies. By evidencing the origin of power, they reveal the sources of power available 

for companies in the ecosystem. Finally, they explore the consequences of power use in 

the partnerships by analysing the evolution of power forms. We highlight the main 

contributions of these findings below. 

Researchers/Academia 

Software ecosystems is a recent phenomenon in the software industry. It first 

appeared in the book from Messerschmitt and colleagues entitled ‘Software ecosystem: 

understanding an indispensable technology and industry’, in 2005. However, research in 

this field started to take off in 2010 (MANIKAS, 2016). The relevance of knowledge 

about software ecosystems increases due to the particularities of software business in this 

scenario, e.g. the interaction among collaborative partnerships, industrial organisation 

and technological innovation; and the coupling between partners’ systems to treat market 

demands (ATTOUR and BARBAROUX, 2016). Moreover, authors from software 

ecosystems field such as Hanssen and Dybå (2012) and Manikas (2016) stress the need 

that the research community focuses on extending existing theories, in a process of 

building new theories that is essential to evolve the literature.  

We contribute to support further research on software ecosystems, particularly on 

power-dependence relationships. PRM-SECO leverages the theories adopted in different 

manners. It refines Gaski’s classification (1984), by including and interrelating the power 

types, which is a demand raised by Rawwas, Vittel and Barnes (1997). We evidence that 

most of the power forms exhibit tendencies to change over time into a different type, 
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exploring the idea of tendential laws from Wrong (1980). During this process, we 

developed and presented a structured way of modelling an actor’s power, which involves 

the power forms, together with their respective sources and interactions (e.g. final power 

models in each case study – cf. Section 4.3 and Section 5.3). 

The empirical examples provided throughout the reports of the case studies clarify 

the structure of French and Raven’s power taxonomy (ELIAS, 2008). Hence, they allow 

one to better differentiate the types of power. In addition, we elaborated a set of power 

patterns, which are propositions about real life processes that complement the 

taxonomic/definitional approach of power (WRONG, 1980). They contribute to elucidate 

the exercise of power and dynamics of relationships in the studied scenario, addressing 

the fact that research has been limited in illuminating the power phenomenon (BLOIS 

and HOPKINSON, 2013). 

Practitioners/Industry 

The detailed description of a set of partnerships from multiple perspectives (e.g. 

collaboration strategies, initial roles and central technologies, product management 

practices, facilitators and barriers, etc.) illustrates the functioning of an emergent software 

ecosystems of SMEs. This result informs practitioners about the initial structure of a 

software ecosystem and allows them to establish comparisons with their context. 

Our in-depth analysis of power-dependence relationships guides software firms 

on how to obtain and apply power over partners. For instance: (i) by exploring positive 

and negative interactions among the forms of power, we provide greater understanding 

of power transitions; (ii) we also revealed the power forms that are strategic (e.g. those 

that firms shall invest to obtain others, those that sustain ecosystem evolution) or 

detrimental (e.g. those that harm the relationships among partners) to the ecosystem.  

This discussion enables the power holder to understand how to provoke such 

transitions to obtain advantages and foster partnerships success (e.g. employ one or more 

power capabilities to promote others that are beneficial for the relationships). Hence, as a 

whole, this work supports the definition of governance strategies for software ecosystems, 

which guarantees the coordination of partners (BLOIS and HOPKINSON, 2013). 

7.2. THREATS TO VALIDITY 

This section discusses issues of validity and reliability of this research based on 

the work from Merriam (2009). The author analyses philosophical assumptions that 

underlie the concepts of internal validity, reliability and external validity in constructivist 

qualitative research. In addition, she proposes strategies to increase the rigor and 

trustworthiness of findings. This is critical since we expect that research results are 

introduced into practice and act as a basis for upcoming studies. 
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7.2.1. INTERNAL VALIDITY OR CREDIBILITY 

The internal validity is concerned with how congruent research findings are with 

reality. Differently from quantitative research, which considers that reality is fixed and 

constant; qualitative research understands that reality is constructed, multi-dimensional 

and ever-changing. Hence, the qualitative paradigm considers that reality is not measured, 

but interpreted. For instance, the researcher provides an interpretation of someone else’s 

interpretation of a given reality. Guarantee the internal validity (also called credibility) 

of the research means to ensure that findings are valid according to the notion of reality 

of qualitative paradigm. To deal with this issue, Merriam (2009) suggests the use of 

multiple sources of data as a means to confirm the emerging results. To reinforce our 

interpretation, we considered not just interview transcripts but also notes taken during 

interviews (e.g. when a participant explained company’s relationships with partners), and 

information available in internal documents (e.g. joint project documentation) and on the 

Internet (e.g. IT news websites discussing recent decisions taken by a company such as 

portfolio expansion) (cf. Section 3.2.1 and Section 3.2.2). 

Another strategy to strengthen the internal validity is to perform what Merriam 

(2009) calls member checks or respondent validation. In this case, the researcher takes 

the interpretation of collected data back to those who provided them and asks whether 

they are plausible. We implemented this strategy in the final steps of the research via 

confirmatory interviews with case companies to present and discuss the power models 

(cf. Section 3.2.3). In addition, it is possible to employ peer examination, which is asking 

colleagues to comment on the plausibility of the findings. During execution phase, not 

just the transcripts but also the subsequent codes were examined by another researcher, 

who clarified some arguments of participants and analysed the resultant classification. In 

addition, the power models and power patterns were explained and discussed. 

7.2.2. RELIABILITY OR CONSISTENCY 

The reliability indicates to what extent research results will be found again. It 

involves a study’s replication, i.e. the more times the findings can be replicated; the more 

stable or reliable the phenomenon is considered. According to Merriam (2009) this is 

challenging for qualitative research, which does not focus on stable phenomena. For 

instance, it would not explore inanimate matter but rather human behaviour, which is 

never static. Qualitative researchers aim to understand the reality from the perspective of 

those within it. As there are many possible perspectives, replication in a qualitative 

investigation shall clearly generate different results. The potential sets of results are just 

different but feasible interpretations of a given phenomenon. The aim of qualitative 

researchers should be to ensure that results, to the best of researcher’s ability, are 

consistent with collected data. Hence, reliability is also known as consistency.  

To address study’s reliability, multiple sources of data and peer examination are 

also relevant strategies. Another option for this purpose is to define an audit trail, which 
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is detailing how the study was conducted and how the findings were derived from data 

(MERRIAM, 2009). The researcher depicts data collection and analysis, as well as the 

general decisions taken during the studies. We executed this strategy by detailing the 

research phases in Chapter 3. For instance, in Section 3.2.2, we gave details about data 

examination and interpretation by discussing data analysis steps as well as the application 

of concepts from our theoretical framework. In Chapter 2, we described the reasoning 

behind the identification of power forms in studied partnerships by detailing the use of 

French and Raven taxonomy in Section 2.2.2. Moreover, such audit can be performed by 

the reader in Chapter 4 and Chapter 5, in which we included the most relevant evidence 

that we considered to generate our findings (cf. power capabilities tables). 

7.2.3. EXTERNAL VALIDITY OR TRANSFERABILITY 

Finally, the external validity involves the extent to which the findings of a study 

are applicable to other situations (MERRIAM, 2009). Such generalisability shall not be 

understood as in quantitative research, using a statistical sense and going from a random 

sample to a population. Qualitative research aims to understand a particular phenomenon 

in depth, instead of trying to identify what is generally true. The author then introduces 

the notion of transferability, which considers that the researcher is not aware of the sites 

in which the transference might happen, but the appliers can and do. Thereby, the external 

validity is ensured via reader generalisability: the extent to which research findings are 

applicable to other scenarios is defined by those within them. It is not up to the 

investigator to discuss how the results can be applied in different settings; it is up to the 

user of the research. Merriam (2009) also cites that the researcher should think in terms 

of working hypotheses, which are his propositions for the studied setting. They reflect 

situation-specific conditions and can be used to guide practitioners in making choices. 

To achieve these goals, one strategy presented by Merriam (2009) is to provide 

the reader with rich descriptions. It lies in giving enough information of the phenomenon 

so that readers can determine how closely their situations match the studied situation. We 

consider that the narrative style adopted to present the results in Chapter 4 and Chapter 5 

addresses the need to present the particularities of the context. In addition, we described 

PRM-SECO in the form of hypotheses (which can be seen as our working hypotheses) 

and power patterns in Chapter 6. They are means for the research user to apply this 

knowledge elsewhere, by evaluating our findings in practice. 

We also remark that, ideally, theoretical saturation should be reached. At this 

point, the researcher recognises that no new information, insights or understandings are 

forthcoming (MERRIAM, 2009). During data analysis in CSII, we did not perceive 

significant differences in codes/categories in comparison to the structure obtained for 

CSI. However, we cannot guarantee we had theoretical saturation. Performing additional 

studies is a means to treat this issue and strengthen the external validity of our findings. 
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7.3. LIMITATIONS 

Power and dependence are subjective constructs embedded in the “messy” world 

of interfirm relationships. They are generally hidden and informal aspects of partnerships, 

which may lead the researcher to overlook their occurrence in practice (MILNE and 

MAIDEN, 2011). We dealt with their challenging examination by exploring what could 

be seen as more precise, formal and concrete aspects of partnerships, such as details of 

collaboration strategies and integration technologies. In particular, as information about 

power-dependence relationships tend not to be easily available for investigation (i.e. it is 

not formally documented or organised), we focused our data collection efforts on semi-

structured interviews. They addressed our need to obtain real reports and opinions from 

those directly involved in the partnerships and aware of possible situations of power use. 

In addition, interviewees may have been reluctant to fully discuss the dependence 

of companies on partners (as it may denote a weakness of the firm) or situations when 

they clearly exercised power over a partner (as it may reveal a dominant or negative 

behaviour of the company). It may also be the case that participants might not be aware 

of details from power-dependence relationship kept with partners. We tried to overcome 

this possible lack of evidence with internal documentation (when possible), web searches 

and notes taken during interviews. However, these techniques may not in themselves 

prove sufficient to analyse the power and dependence constructs. 

We believe that we could raise new interpretations about SMEs relationships by 

conducting a focus group, when different opinions are confronted or combined. Another 

option could be to adopt Ethnography and study individuals within their environment, 

focusing on what individuals do rather than what they say they do. This technique could 

be successful in revealing details about power-dependence relationships that might be 

hidden or neglected by interviewees. Nevertheless, both techniques seemed infeasible, as 

interactions among partners are seen as a strategic dimension of the company, which is 

not easily accessed. Hence, deploying these techniques into the field could be an 

“intrusive” approach. For instance, we would probably fail to get access to a meeting 

between partners trying to align their prices or product portfolios, as they consider such 

information delicate to be exposed. 

The identification of evidence related to power exercise and further classification 

in French and Raven taxonomy (1959) was not based on a step-by-step process, as there 

is not such methodology to be adopted. Hence, we considered examples from the 

literature to guide this procedure: 

- Maloni and Beton (2000) presents survey questions that reflect situations of power 

use (e.g. expert power – “XXX is an expert in the automotive industry”; legitimate 

power – “XXX has the right to tell us what to do”, coercive power – “If we do not 

agree to their suggestions, XXX could make things difficult for us”, etc.).  
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- Pierro, Cicero and Raven (2008) offer interview quotes that symbolise each power 

form. For instance: reward power – “my supervisor’s actions could help me get a 

job”; expert power – “my supervisor probably knew the best way to do the job”).  

- In addition, Blois (2008) describes the relationships between a major British 

multinational retailer and its main clothing suppliers, with examples of how it had 

power over them (particularly detailing situations of legitimate power). 

However, we principally relied on our own interpretation of the studied facts to 

find examples of each of power form; effectively distinguish the power forms; map the 

sources of power and generated dependence, etc. These are issues in this type of research, 

according to Wrong (1980), and Blois and Hopkinson (2013). To leverage the soundness 

of our results, we considered different sources of evidence and carefully performed data 

analysis by keeping a clear chain of evidence while drawing our conclusions. 

Finally, we must highlight that the power models and graphical schemes with the 

power-dependence relationships in Chapter 4 and Chapter 5 represent a snapshot of the 

power types and power sources adopted by the companies. Although our findings are 

based on observed facts, they do not originate from a historical analysis of the 

partnerships from the perspective of power and dependence. By conducting a longitudinal 

case study, it can be feasible to map changes in the relationships once a firm implements 

a given balancing operation to gain resistance in light of a power exercised by a partner, 

for instance. Hence, one may diagnose the real cause-consequence relationships among 

the constructs (i.e. power forms). This is a means to define complete and formal tendential 

laws related to power dynamics in a software ecosystem (e.g. reward power will evolve 

to legitimate power; expert power will evolve to legitimate power and so on). We neither 

had sufficient information nor experimental elements that supported the identification of 

these cause-consequence relationships. 

7.4. FUTURE STUDIES 

Considering the open questions and opportunities to enhance the findings of this 

research, we propose the following two research avenues. 

 Broaden the investigation of power in software ecosystems 

This research adopted the notion of power to explore partnerships in a software 

ecosystem. To deepen the understanding of actors’ relationships in this environment, we 

highlight the importance of widening the analysis of power. This need can be addressed 

by future studies in the two main forms subsequently discussed. 

From a temporal perspective, we recommend the investigation of power-

dependence relationships in different stages of a software ecosystem. A longitudinal study 

would provide information of partnerships evolution, enabling the researchers to analyse 

how the power forms and sources are considered by the SMEs in a mature ecosystem. In 

particular, this is a means to test some conclusions delineated in this research. For 



168 

instance: is coercive power indeed a negative form of power, which is also avoided by 

SMEs in a further stage of the software ecosystem? To what degree are expert power, 

reward power and referent power also key assets in a mature ecosystem? What changes 

occur in the use of software ecosystem elements as power sources (e.g. will the firms 

focus in power sources from the technical dimension of the ecosystem?)? What are the 

most frequent forms of power exercised by the companies in this stage? Has the overall 

mutual dependence of companies changed or only in certain situations?  

By understanding the changes in power-dependence relationships, it may be 

possible to build a prescriptive approach to support companies on managing their 

partnerships. For instance, firms could use specific business strategies that depict forms 

to exercise or not to lose a certain form of power, indicating the best way to use their 

power to foster the health of the ecosystem. 

From a methodological perspective, one could use alternative research techniques 

for data collection and analysis. For instance, discourse analytic techniques are means to 

examine direct reports of power exercise collected in interviews. It is a means to explore 

meaning and assumption and relate these to the dynamics of partnerships, expanding the 

understanding of firms’ interactions (HOPKINSON and BLOIS, 2014).  

From a contextual perspective, studies on software ecosystems formed by big 

players could definitely complement our conclusions. The motivation for such analysis 

lies is diagnosing the exercise of power when there are strong software firms interacting 

with a clear and big keystone, in addition to small-to-medium sized actors. For instance, 

we believe that referent power shall be a more common and recurrent power type in 

power-dependence relationships kept by players. Reward power also tends to be more 

available, as there is a keystone such as SAP or Google largely supporting partners by 

offering plenty of advantages (e.g. membership models that certify partners; events to 

foster members’ interaction and put them in contact with customers; promotion of 

partners in a marketplace and with customer cases in keystone website). In particular, it 

can be useful to explore either the preliminary or mature stage of these ecosystems. For 

instance, Apple’s iOS could be considered a mature ecosystem in self-renewal phase, 

whereas Microsoft’s Dynamics CRM is an ecosystem in expansion phase. 

From a scope perspective, we propose the study of that a fuller understanding of 

partnerships can be obtained by encompassing other constructs related to power. In this 

case, the investigation could focus less upon power and emphasise the notions of 

“resistance” (countervailing of power) and “conflict”. These two constructs may result 

from the exercise of power over a given actor (GASKI, 1984). For instance, once applying 

coercive power over a partner, a company creates a conflict in the relationship.  

This may lead the other party to increase its resistance to deal with the powerful 

company. In this context, a relevant discussion could involve the “power balancing 

operations” from Emerson (1962). These are strategies to promote structural changes in 

power-dependence relationships by reducing the power advantage for one party (e.g. 
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“withdrawal operation” aims to reduce the dependence on a partner; “extension of power 

network” aims to cultivate alternative sources of gratification). This can be a first step 

towards identifying the main reactions that a firm could have in face of the power 

exercised by a partner. 

 Elaborate a method to support the analysis of power exercise 

During the literature review undertaken in this research, we observed that relevant 

works across several disciplines have analysed the use of power in social and interfirm 

relationships. Some examples are the contributions from Gaski (1986), who represented 

the process of power source development and power exercise; Frazier and Antia (1995), 

who described the power-control process in channel relationships; Kim and colleagues 

(2005), who detailed a dynamic model of negotiator power; and Lacoste and Johnsen 

(2015), who recently explored supplier-customer relationships built a model that indicates 

how to move out of low power base and create a countervailing power.  

However, to the best of our knowledge, there is a lack of a work that provides a 

systematic and detailed description of how to identify the exercise of power in practice. 

For instance, how to differentiate the forms of power (classify a given situation as expert 

or legitimate power) and map the origin of power in a given scenario, also bringing an 

extensive list of methodological examples. This result can act as a diagnostic tool, which 

can guide companies in recognising and analysing the use of power in their relationships. 

In particular, to enhance the adoption of such tool, it could be relevant to explore how to 

perform such analysis is a shorter timeframe. For instance, instead of conducting an 

eighteen-month case study to collect, analyse and report results; develop a procedure to 

easily obtain and explore the information related to power gain and exercise. 
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APPENDIX A – INTERVIEW PROTOCOLS 

In this appendix, we present the semi-structured interview guides employed in 

Case Studies I and II for initial data collection and results evaluation. 

 

INTERVIEW GUIDE – INITIAL DATA COLLECTION 

PART I – GENERAL INFORMATION ABOUT INTERVIEWEE 

INTERVIEWEE INFORMATION 

Name  

Job function  

PART II – RESEARCH QUESTIONS 

QUESTION CATEGORY 

1 How many integration partners (complementors) the company has? 

General 

characteristics of 

the partnerships 

2 
What is the origin or motivation to establish an integration 

partnership?  

3 What are the benefits of an integration partnership? 

4 
How can an integration partnership help the company to enter a new 

market segment? 

5 
What are the challenges or conflicts observed in integration 

partnerships? 

6 Does your company have a partnership model? 

Partnership 

model 

7 
How closely are the two companies connected and how is the power 

distribution? 

8 How ownership is treated? 

9 How do you share revenue and costs with integration partners? 

10 Does your company share customers with partners and vice-versa? 

11 
How is the innovation process conducted among partners? Who 

typically proposes new features? Innovation 

12 How can your partners help the company to innovate? 

13 How is the product portfolio managed?  
Portfolio 

management 
14 Does the commercial department influence portfolio management? 

15 Is the product portfolio discussed among partners? 

16 How is the release planning defined? 

Release planning 
17 

What is the periodicity of product releases? Has it changed 

recently? 

18 
Are product releases and features development synchronised 

among integration partners? 

19 What are the revenue sources (e.g. per installation, per use, etc.)? Product 

commercialisation 20 What are the types of contract/licenses commercialised? 
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QUESTION CATEGORY 

21 What are the main features of the product? 

Product features 

and integrations 

22 How many products participate in integration projects? 

23 
How many products is the product [name of the product explored] 

integrated with? 

24 How closely are the products integrated? (scope of the integration) 

25 
What is the software development methodology adopted by the 

company? 
Methodology 

26 
Does the software methodology change to support integration 

projects (e.g. new artefacts, patterns, etc.)? How? 

27 
How is quality assured when there are several solutions integrated 

with your product? 
Quality assurance 

28 
Who is responsible for the quality of the complete solution, and 

how are liability issues resolved? 

29 
How does partners influence product development (e.g. product 

line, architecture, interfaces, etc.)? Technology 

30 Is there a central platform shared among partners? 

31 Is there a company that leads the integration project? 
Project 

management 32 
What project management responsibilities are shared among 

integration partners? 

33 
What are the main activities of the Requirements Engineering 

process? 

Requirements 

management 

34 Who are the main stakeholders that request new functionalities? 

35 
How integration partners influence the definition of product 

features/requirements? 

36 
How are requirements classified (e.g. functional and quality 

requirements)? 

37 How are integration requirements defined and managed? 

38 How are requirements negotiated with clients and partners? 

39 
Are there power disputes during requirements negotiation? How 

are they treated? 

40 
What challenges are faced during Requirements Engineering 

process? 
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INTERVIEW GUIDE – RESULTS EVALUATION 

PART I – GENERAL INFORMATION ABOUT INTERVIEWEE 

INTERVIEWEE INFORMATION 

Name  

Job function  

PART II – RESEARCH QUESTIONS 

QUESTION CATEGORY 

1 
What are the sources of power of the company (coercive, expert, 

legitimate, referent, reward)? 

Power and 

Dependence 

2 
What benefits or rewards the company provides to and obtains from 

an integration partnership? 

3 
What rights or prerogatives the company has or obtains in 

partnerships/over partners? 

4 In which situations can the company punish or coerce a partner? 

5 
Is the company a reference for others in any situation? How this 

brings power to the company? 

6 
To what extent the expertise (e.g. products) is a differential of the 

company and brings power to it? 

7 
What are the power sources of partners (coercive, expert, 

legitimate, referent, reward)? 

8 
How power is distributed (i.e. when your company gets, provides 

or loses power) among partners? 

9 

In which situations you perceived the company had more power 

and partners had to agree/follow its lead? When/how did the 

opposite occurred? 

10 
To what extent is the company dependent on partners? What is the 

dependence that the company has with respect them? 

11 Is this power capability correct/appropriate?  

12 
What is the relevance of this power capability for the company, 

regarding partners? 
 

13 
Are the relationships around this power capability 

correct/appropriate? 
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APPENDIX B – INTERACTIONS AMONG POWER CAPABILITIES 

CASE STUDY I 

Company A 

 [I_CA_01] – EX_CA_01 promotes LE_CA_02 

To properly exert its EXPERT POWER of developing and complementing a 

partner product with enterprise procurement solutions (EX_CA_01), Company A cannot 

face problems in the execution of its system within the integrated solution developed with 

partners. Hence, to protect its image as expert, the company exerts its LEGITIMATE 

POWER of requiring that a partner solves an integration issue (LE_CA_02). 

 [I_CA_02] – EX_CA_01 promotes LE_CA_03 

The EXPERT POWER of Company A to develop enterprise procurement 

solutions (EX_CA_01) also involves a great understanding of means to combine these 

products with different technologies. Hence, the firm may develop an infrastructure that 

binds several systems. Given that, Company A may obtain LEGITIMATE POWER to 

define such technology as a standard for systems integration (LE_CA_03). Once it holds 

this power in partnerships, the company can use it to dictate how integrations should be 

developed and managed by other software vendors. 

 [I_CA_03] – EX_CA_01 promotes RW_CA_01 

By providing enterprise procurement solutions (EX_CA_01) and exercising its 

EXPERT POWER, Company A gradually builds a customer base. This allows the firm 

to share business opportunities with partners. This may happen by inviting a partner to 

develop features that address market/customer demands and complement its product, for 

instance. In this case, Company A gains REWARD POWER (RW_CA_01). 

 [I_CA_04] – EX_CA_01 promotes LE_CA_01 

By building enterprise procurement solutions (EX_CA_01), Company A shows 

its EXPERT POWER in a technology or domain. This can be used as a prerogative to 

manage the project in case partners negotiate this role. Hence, it gains the LEGITIMATE 

POWER to lead the integration initiative (LE_CA_01). In particular, this position 

enables the firm to legitimate several attitudes and exert great influence over partners. 

 [I_CA_05] – EX_CA_01 promotes RW_CA_02 

By exercising its EXPERT POWER of offering enterprise procurement systems 

(EX_CA_01), Company A gains understanding about market needs and general trends of 

this specific domain. This enables the firm to provide strategic market information to 



183 

partners, obtaining REWARD POWER (RW_CA_02). Partners can use such relevant 

data to realise upcoming customer and market needs. 

 [I_CA_06] – EX_CA_01 promotes LE_CA_04 

The exercise of EXPERT POWER to complement a partner product with an 

enterprise procurement solution (EX_CA_01) by Company A entails the application of 

LEGITIMATE POWER of demanding a partner to implement integration requirements 

(LE_CA_04). These requirements are essential to create the integration flow and general 

interaction between the systems, which is a premise for the system of Company A to 

properly operate in the integrated solution provided to the client. 

 [I_CA_07] – EX_CA_01 promotes LE_CA_05 

The knowledge of Company A of enterprise procurement solutions provides it 

with EXPERT POWER (EX_CA_01), which favours the application of LEGITIMATE 

POWER (LE_CA_05) to negotiate demands related to stock supply, inventory 

management and tax review functionalities. It means that such expertise is used to justify 

the responsibility for a particular set of requirements. 

 [I_CA_08] – LE_CA_01 promotes EX_CA_01 

Once exercising the LEGITIMATE POWER to coordinate the joint project 

(LE_CA_01), which indeed provides it with additional and important rights, Company A 

occupies a leadership position that highlights its know-how in procurement field for 

partners. Hence, it reinforces the EXPERT POWER (EX_CA_01) of the firm.  

 [I_CA_09] – LE_CA_01 promotes LE_CA_02 

The leadership position of Company A in a joint project provides it with 

LEGITIMATE POWER (LE_CA_01), which tends to promote other rights. One of 

them is the LEGITIMATE POWER (LE_CA_02) to demand a partner to solve an 

integration problem. Once in charge of the project, with a direct communication with the 

client, Company A must follow up the resolution of technical issues that are hampering 

the proper functioning of the whole solution. 

 [I_CA_10] – LE_CA_01 promotes LE_CA_03 

Once Company A has the LEGITIMATE POWER to lead the joint project 

(LE_CA_01), it has greater force to determine that its integration technology will be 

adopted to create the integrated solution. Hence, it may obtain LEGITIMATE POWER 

to define integration standards/formats in the project (LE_CA_03). 

 [I_CA_11] – LE_CA_01 promotes RW_CA_01 

The LEGITIMATE POWER (LE_CA_01) to lead the joint project enables 

Company A to invite or recommend to the client products and services from a partner not 
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yet involved in the integration initiative. This is a way to obtain REWARD POWER via 

customer base sharing (RW_CA_01). 

 [I_CA_12] – LE_CA_01 promotes CO_CA_01 

Once exercising the LEGITIMATE POWER to act as project coordinator 

(LE_CA_01), Company A figures as main software vendor in customer environment. In 

this strategic position, the firm gains confidence and proximity of the client, which allows 

it to influence decisions about the participation of other suppliers. Once making a negative 

recommendation or criticising a given firm, Company A exercises COERCIVE 

POWER in the partnership (CO_CA_01). 

 [I_CA_13] – LE_CA_01 promotes RW_CA_02 

Once Company A manages a joint project by exercising its LEGITIMATE 

POWER (LE_CA_01), it keeps a closer contact with the client and better understands 

his needs. Such information is of great relevance for partners, who can adapt their systems 

to an emergent standard, change the technologies used, or develop new specific features, 

for instance. It is a means for them to thrive in another market segment. Hence, once 

Company A communicates partners about these demands or those of the segment where 

it operates, it gains REWARD POWER (RW_CA_02). 

 [I_CA_14] – LE_CA_05 promotes EX_CA_01 

While negotiating requirements, Company A argues about the scope of its system 

and the ability to implement them (e.g. knowledge of the correspondent technology or 

domain). Hence, the exercise of its LEGITIMATE POWER to analyse customer 

demands with partners (LE_CA_05) naturally highlights the EXPERT POWER of 

Company A in procurement field (EX_CA_01). Besides the recognition of such expertise 

by partners during discussions, the requirements themselves reinforce this know-how 

once they are implemented and enhance the solution from Company A. 

 [I_CA_15] – LE_CA_02 promotes CO_CA_01 

Company A has the right to demand a partner to solve integration problems, since 

they can harm the operation of the whole solution. This LEGITIMATE POWER 

(LE_CA_02) can promote a ‘negative right’: it stops offering business opportunities to a 

partner once these issues are not promptly addressed. It is the COERCIVE POWER 

(CO_CA_01) of Company A to remove a partner from future projects. 

 [I_CA_16] – LE_CA_03 promotes EX_CA_01 

Once Company A gains and exercises its LEGITIMATE POWER to define the 

integration technology (LE_CA_03), it demonstrates the knowledge it has of systems 

integration and the domain in which the joint project is performed. This is a means to 

strengthen its EXPERT POWER (EX_CA_01) for partners. 
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 [I_CA_17] – RW_CA_01 promotes LE_CA_03 

Once Company A invites and/or recommends a partner to a project, it gains 

REWARD POWER (RW_CA_01). It can then use this power source to justify its right 

to define the standards to be adopted in the integration initiative, which can be seen as a 

sort of LEGITIMATE POWER (LE_CA_03) applied over partners. 

 [I_CA_18] – RW_CA_01 promotes EX_CA_01 

The ability of Company A to provide commercial benefits for partners, exercising 

its REWARD POWER (RW_CA_01) stem from (i) the pool of customers that the firm 

maintains with a well-established product and/or from (ii) its ability to prospect new 

clients and projects. Hence, this is a means to be recognised as an expert in its field, 

highlighting its EXPERT POWER (EX_CA_01) in the emergent ecosystem. 

 [I_CA_19] – RW_CA_01 promotes LE_CA_01 

The offer of business opportunities for partners by Company A provides it with 

REWARD POWER (RW_CA_01). The firm uses this power source to justify its 

leadership of the integration project. This is an exercise of LEGITIMATE POWER 

(LE_CA_01), when the firm provides a partner with important benefits and in return it 

gains a set of informal rights in their relationship. 

 [I_CA_20] – RW_CA_01 promotes LE_CA_06 

Company A can also use its REWARD POWER of generating business benefits 

(RW_CA_01) to ground its prerogative to select requirements that it considers valuable 

and that could be chosen by partners (i.e. those that could be implemented in a system or 

another), in another situation of LEGITIMATE POWER (LE_CA_06). 

 [I_CA_21] – RW_CA_02 promotes LE_CA_01 

Once Company A exercises its REWARD POWER to provide key market 

information to partners (RW_CA_02), it demonstrates the knowledge it has of the specific 

field in which it operates, which may be the principal domain of a joint project. In this 

case, it may obtain the LEGITIMATE POWER to lead the integration project 

(LE_CA_01), given its awareness of market demands and general dynamics. 

 [I_CA_22] – RW_CA_02 promotes EX_CA_01 

By providing strategic information about the market and specific customers, 

Company A benefits partners and exercises its REWARD POWER (RW_CA_02). This 

information is a means to reinforce the expertise of the company in its field, leveraging 

its EXPERT POWER (EX_CA_01). 
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 [I_CA_23] – LE_CA_06 promotes EX_CA_01 

By exercising its LEGITIMATE POWER to define requirements to implement 

(LE_CA_06), Company A tends to select those demands that will strengthen its solution 

and thereby reinforce its EXPERT POWER in procurement field (EX_CA_01). 

 [I_CA_24] – CO_CA_01 hinders RW_CA_01 

Once Company A stops representing or recommending a partner to the customers, 

it exercises its COERCIVE POWER (CO_CA_01). Therefore, it no longer provides 

business benefits to the other firm, which indeed decreases its REWARD POWER 

(RW_CA_01) within the software ecosystem. 

 [I_CA_25] – CO_CA_01 hinders RW_CA_02 

Once Company A exercises its COERCIVE POWER (CO_CA_01) and 

removes a partner from its network of recommendations and invitations, it no longer 

makes sense to provide him with strategic information about clients or market segment. 

This attitude decreases its REWARD POWER (RW_CA_02) in the ecosystem. 

 

Company B 

 [I_CB_01] – EX_CB_01 promotes EX_CB_02 

Company B exercises its EXPERT POWER by developing a large ERP for 

several market niches, with distinguishing financial-accounting modules (EX_CB_01). 

The wide number of functionalities of the system increases the price of its license, which 

makes it more appropriate for big clients. In light of this context, Company B gains know-

how with large customers, which provides it with EXPERT POWER (EX_CB_02). 

 [I_CB_02] – EX_CB_01 promotes LE_CB_03 

This relationship is similar to I_CA_01. 

 [I_CB_03] – EX_CB_01 promotes LE_CB_04 

This relationship is similar to I_CA_02. 

 [I_CB_04] – EX_CB_01 promotes RW_CB_01 

This relationship is similar to I_CA_03. 

 [I_CB_05] – EX_CB_01 promotes LE_CB_01 

This relationship is similar to I_CA_04. 
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 [I_CB_06] – EX_CB_01 promotes LE_CB_05 

This relationship is similar to I_CA_06. 

 [I_CB_07] – EX_CB_01 promotes LE_CB_06 

This relationship is similar to I_CA_07. 

 [I_CB_08] – EX_CB_02 promotes EX_CB_01 

During joint projects with partners, Company B shows its acquaintance with big 

clients. Such EXPERT POWER to address the demands from and deal with this type of 

customer (EX_CB_02) evidences the expertise that underlies this ability: the EXPERT 

POWER (EX_CB_01) to develop a wide and robust financial-accounting ERP. 

 [I_CB_09] – LE_CB_01 promotes EX_CB_01 

This relationship is similar to I_CA_08. 

 [I_CB_10] – LE_CB_01 promotes LE_CB_03 

This relationship is similar to I_CA_09. 

 [I_CB_11] – LE_CB_01 promotes LE_CB_04 

This relationship is similar to I_CA_10. 

 [I_CB_12] – LE_CB_01 promotes RW_CB_01 

This relationship is similar to I_CA_11. 

 [I_CB_13] – LE_CB_01 promotes LE_CB_02 

Company B may occupy the leadership position of a joint project by exercising 

its LEGITIMATE POWER (LE_CB_01). This situation may happen due to a public 

biddings, when the firm implements the VAR approach and the client is not aware of the 

participation of partners. In this case, Company B has the LEGITIMATE POWER to 

omit the name of partners from the integrated solution and managing the source code of 

each system within it (LE_CB_02). This right enables the firm to figure as the sole 

supplier of the solution. 

 [I_CB_14] – LE_CB_06 promotes EX_CB_01 

This relationship is similar to I_CA_14. 

 [I_CB_15] – LE_CB_04 promotes EX_CB_01 

This relationship is similar to I_CA_16. 
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 [I_CB_16] – RW_CB_01 promotes LE_CB_04 

This relationship is similar to I_CA_17. 

 [I_CB_17] – RW_CB_01 promotes EX_CB_01 

This relationship is similar to I_CA_18. 

 [I_CB_18] – RW_CB_01 promotes LE_CB_01 

This relationship is similar to I_CA_19. 

 [I_CB_19] – RW_CB_01 promotes LE_CB_07 

This relationship is similar to I_CA_20. 

 [I_CB_20] – LE_CB_07 promotes EX_CB_01 

This relationship is similar to I_CA_23. 

 

Company C 

 [I_CC_01] – EX_CC_01 promotes EX_CC_02 

This relationship is similar to I_CB_01. 

 [I_CC_02] – EX_CC_01 promotes LE_CC_02 

This relationship is similar to I_CA_01. 

 [I_CC_03] – EX_CC_01 promotes LE_CC_03 and LE_CC_04 

This relationship is similar to I_CA_02. 

 [I_CC_04] – EX_CC_01 promotes RW_CC_01 

This relationship is similar to I_CA_03. 

 [I_CC_05] – EX_CC_01 promotes LE_CC_01 

This relationship is similar to I_CA_04. 

 [I_CC_06] – EX_CC_01 promotes RW_CC_02 

This relationship is similar to I_CA_05. 
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 [I_CC_07] – EX_CC_01 promotes RW_CC_03 

The experience of Company C with retail market provides it with great knowledge 

of how it operates. Such EXPERT POWER (EX_CC_01), which enables the firm to 

provide partners with specific information about retail market clients and preferences, 

which is a source of REWARD POWER (RW_CC_02). This information is a key input 

to adapt their systems and increase their chances of success in the joint project. 

 [I_CC_08] – EX_CC_01 promotes LE_CC_05 

This relationship is similar to I_CA_06. 

 [I_CC_09] – EX_CC_01 promotes LE_CC_06 

This relationship is similar to I_CA_07. 

 [I_CC_10] – EX_CC_02 promotes EX_CC_01 

This relationship is similar to I_CB_08. 

 [I_CC_11] – LE_CC_01 promotes EX_CC_01 

This relationship is similar to I_CA_08. 

 [I_CC_12] – LE_CC_01 promotes LE_CC_02 

This relationship is similar to I_CA_09. 

 [I_CC_13] – LE_CC_01 promotes LE_CC_03 and LE_CC_04 

This relationship is similar to I_CA_10. 

 [I_CC_14] – LE_CC_01 promotes RW_CC_01 

This relationship is similar to I_CA_11. 

 [I_CC_15] – LE_CC_01 promotes RW_CC_02 

This relationship is similar to I_CA_13. 

 [I_CC_16] – RW_CC_03 promotes EX_CC_01 

While guiding a partner on how to adequate its product to pharmacies domain and 

exercising its REWARD POWER (RW_CC_03), Company C naturally expresses its 

EXPERT POWER (EX_CC_01) in this field. 

 [I_CC_17] – LE_CC_06 promotes EX_CC_01 

This relationship is similar to I_CA_14. 
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 [I_CC_18] – LE_CC_03 and LE_CC_04 promotes EX_CC_01 

This relationship is similar to I_CA_16. 

 [I_CC_19] – RW_CC_01 promotes LE_CC_03 and LE_CC_04 

This relationship is similar to I_CA_09. 

 [I_CC_20] – RW_CC_01 promotes EX_CC_01 

This relationship is similar to I_CA_18. 

 [I_CC_21] – RW_CC_01 promotes LE_CC_01 

This relationship is similar to I_CA_19. 

 [I_CC_22] – RW_CC_02 promotes LE_CC_01 

This relationship is similar to I_CA_21. 

 [I_CC_23] – RW_CC_02 promotes EX_CC_01 

This relationship is similar to I_CA_22. 

 

Company D 

 [I_CD_01] – EX_CD_01 promotes EX_CD_02 

This relationship is similar to I_CB_01. 

 [I_CD_02] – EX_CD_01 promotes LE_CD_02 

This relationship is similar to I_CA_01. 

 [I_CD_03] – EX_CD_01 promotes LE_CD_03 

This relationship is similar to I_CA_02. 

 [I_CD_04] – EX_CD_01 promotes RW_CD_01 

This relationship is similar to I_CA_03. 

 [I_CD_05] – EX_CD_01 promotes LE_CD_01 

This relationship is similar to I_CA_04. 
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 [I_CD_06] – EX_CD_01 promotes RF_CD_01 

The know-how of Company D to develop healthcare solutions provides it with 

EXPERT POWER (EX_CD_01). These products are known for their quality and 

completeness, which increases their adoption and turn the firm into a key player in health 

domain. This brings REFERENT POWER (RF_CD_01) to Company D, since it is seen 

as a reference by other firms, which desire and respect its well-recognised identity. 

 [I_CD_07] – EX_CD_01 promotes LE_CD_04 

This relationship is similar to I_CA_06. 

 [I_CD_08] – EX_CD_01 promotes LE_CD_05 

This relationship is similar to I_CA_07. 

 [I_CD_09] – EX_CD_02 promotes EX_CD_01 

This relationship is similar to I_CB_08. 

 [I_CD_10] – EX_CD_02 promotes RF_CD_01 

The EXPERT POWER of Company D to deal with big clients (EX_CD_02) 

highlights its image of robust software vendor that has important cases in its pool of 

customers. Such power capability directly contributes to the REFERENT POWER of 

the company, reinforcing its position as big player in health market (RF_CD_01). 

 [I_CD_12] – LE_CD_01 promotes LE_CD_02 

This relationship is similar to I_CA_09. 

 [I_CD_13] – LE_CD_01 promotes LE_CD_03 

This relationship is similar to I_CA_10. 

 [I_CD_14] – LE_CD_01 promotes RW_CD_01 

This relationship is similar to I_CA_11. 

 [I_CD_15] – LE_CD_01 promotes CO_CD_01 

This relationship is similar to I_CA_12. 

 [I_CD_16] – LE_CD_01 promotes RF_CD_01 

Company D generally acts as the main supplier in client environment, since its 

solutions operate in several units of a hospital. This fact provides it with LEGITIMATE 

POWER to adopt a different type of contract, where it figures as prime supplier and 
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manages joint projects (LE_CD_01). Such position increases its REFERENT POWER 

by enhancing the respect and admiration of partners and other suppliers (RF_CD_01). 

 [I_CD_17] – LE_CD_05 promotes EX_CD_01 

This relationship is similar to I_CA_14. 

 [I_CD_18] – LE_CD_02 promotes CO_CD_01 

This relationship is similar to I_CA_15. 

 [I_CD_19] – LE_CD_03 promotes EX_CD_01 

This relationship is similar to I_CA_16. 

 [I_CD_20] – RW_CD_01 promotes LE_CD_03 

This relationship is similar to I_CA_17. 

 [I_CD_21] – RW_CD_01 promotes LE_CD_01 

This relationship is similar to I_CA_18. 

 [I_CD_22] – RW_CD_01 promotes LE_CD_01 

This relationship is similar to I_CA_19. 

 [I_CD_23] – RW_CD_01 promotes RF_CD_01 

Once Company D exercises REWARD POWER over partners by providing 

them with plenty of business opportunities (RW_CD_01), it is leveraging its 

REFERENT POWER (RF_CD_01). Such benefits establish the firm as an attractive 

partner, with whom players desire to collaborate. 

 [I_CD_24] – RF_CD_01 promotes LE_CD_01 

The recognition of the REFERENT POWER (RF_CD_01) of Company D by 

partners naturally justifies its prerogative to act as prime supplier in joint projects. This 

implicitly right is translated in LEGITIMATE POWER (LE_CD_01) for Company D. 

In this position, the firm shall obtain other rights in the relationships with partners. 

 [I_CD_25] – RF_CD_01 promotes EX_CD_01 

Company D’s relevant position, and admiration from clients and other software 

vendors provides it with REFERENT POWER (RF_CD_01), which makes partners 

trust its expertise in healthcare domain. This reinforces the EXPERT POWER 

(EX_CD_01) of the company in the ecosystem. 
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 [I_CD_26] – RF_CD_01 promotes LE_CD_03 

The REFERENT POWER (RF_CD_01) of Company D also in the client, with 

a widespread use of its solutions and perceived position of prime supplier, provides it 

with sufficient influence to define integration standards. Such definitions express its 

LEGITIMATE POWER (LE_CD_03) to regulate integrations with partners’ products. 

 [I_CD_27] – RF_CD_01 promotes CO_CD_01 

The REFERENT POWER of Company D (RF_CD_01) stems from a thriving 

situation in healthcare market and admired leadership position among suppliers in client 

environment, where there is a wide adoption of its products. Such competitive advantage 

provides it with natural authority, supporting its COERCIVE POWER of stop 

representing or suggesting partners’ products/services to its customers (CO_CD_01). 

 [I_CD_28] – CO_CD_01 hinders RW_CD_01 

Once Company D exercises its COERCIVE POWER to stop representing or 

recommending a partner (CO_CD_01), it naturally decreases its REWARD POWER of 

generating business opportunities (RW_CD_01). 

 [I_CD_29] – CO_CD_01 hinders RF_CD_01 

By exercising its COERCICE POWER of no longer providing partners with 

rewards (RW_CD_01), Company D directly reduces its attractiveness, which is a source 

of its REFERENT POWER (RF_CD_01). 

 

Company E 

 [I_CE_01] – EX_CE_01 promotes LE_CE_01 

This relationship is similar to I_CA_02. 

 [I_CE_02] – EX_CE_01 promotes RW_CE_01 

The EXPERT POWER of Company E, translated in its successful quotation web 

portal and the knowledge of this type of solution and technology (EX_CE_01), enables 

the firm to present ideas to evolve partners’ products particularly based on systems 

integration demands. This provides the firm with REWARD POWER (RW_CE_01). 

 [I_CE_03] – EX_CE_01 promotes LE_CE_02 

This relationship is similar to I_CA_06. 

 [I_CE_04] – EX_CE_01 promotes LE_CE_03 
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This relationship is similar to I_CA_07. 

 [I_CE_05] – LE_CE_01 promotes EX_CE_01 

This relationship is similar to I_CA_16. 

 [I_CE_06] – RW_CE_01 promotes EX_CE_01 

By offering suggestions to enhance the system from Company D in the integration 

with the quotation portal, Company E exercises REWARD POWER (RW_CE_01) and 

demonstrates its expertise, reinforcing its EXPERT POWER (EX_CE_01). 

 [I_CE_07] – LE_CE_03 promotes EX_CE_01 

This relationship is similar to I_CA_14. 

 

CASE STUDY II 

Company F 

 [I_CF_01] – EX_CF_01 promotes EX_CF_02 

This relationship is similar to I_CB_01. 

 [I_CF_02] – EX_CF_01 promotes LE_CF_03 

This relationship is similar to I_CA_02. 

 [I_CF_03] – EX_CF_01 promotes RW_CF_02 

This relationship is similar to I_CA_03. 

 [I_CF_04] – EX_CF_01 promotes LE_CF_01 

This relationship is similar to I_CA_03. 

 [I_CF_05] – EX_CF_01 promotes RF_CF_01 

This relationship is similar to I_CD_06. 

 [I_CF_06] – EX_CF_01 promotes LE_CF_05 

This relationship is similar to I_CA_06. 

 [I_CF_07] – EX_CF_01 promotes LE_CF_06 

This relationship is similar to I_CA_07. 
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 [I_CF_08] – EX_CF_02 promotes EX_CF_01 

This relationship is similar to I_CB_08. 

 [I_CF_09] – EX_CF_02 promotes RF_CF_01 

This relationship is similar to I_CD_10. 

 [I_CF_10] – LE_CF_04 promotes EX_CF_01 

The ownership and control of the software development framework is a 

LEGITIMATE POWER of Company F (LE_CF_04), which had paid for it. This is a 

critical instrument to maintain/evolve the products of the firm, thereby contributing to its 

EXPERT POWER on health systems (EX_CF_01). 

 [I_CF_11] – LE_CF_01 promotes EX_CF_01 

This relationship is similar to I_CA_08. 

 [I_CF_12] – LE_CF_01 promotes LE_CF_03 

This relationship is similar to I_CA_10. 

 [I_CF_13] – LE_CF_01 promotes LE_CF_02 

This relationship is similar to I_CB_13. 

 [I_CF_14] – LE_CF_01 promotes RW_CF_02 

This relationship is similar to I_CA_11. 

 [I_CF_15] – LE_CF_01 promotes CO_CF_01 

This relationship is similar to I_CA_12. 

 [I_CF_16] – LE_CF_01 promotes RF_CF_01 

This relationship is similar to I_CD_16. 

 [I_CF_17] – LE_CF_06 promotes EX_CF_01 

This relationship is similar to I_CA_14. 

 [I_CF_18] – RW_CF_02 promotes EX_CF_01 

This relationship is similar to I_CA_18. 

 [I_CF_19] – RW_CF_02 promotes RF_CF_01 

This relationship is similar to I_CD_23. 
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 [I_CF_20] – RF_CF_01 promotes LE_CF_01 

This relationship is similar to I_CD_24. 

 [I_CF_21] – RF_CF_01 promotes EX_CF_01 

This relationship is similar to I_CD_25. 

 [I_CF_22] – RF_CF_01 promotes CO_CF_01 

This relationship is similar to I_CD_27. 

 [I_CF_23] – RF_CF_01 promotes LE_CF_03 

This relationship is similar to I_CD_26. 

 [I_CF_24] – RW_CF_01 promotes RW_CF_02 

The exercise of the REWARD POWER of providing a partner with financial 

and/or human resources (RW_CF_01) is a means to support him to enhance a product or 

service and prepare it to be offered for clients, for instance. Thereby, Company F raises 

the chances to exercise a consequent/subsequent power capability: the REWARD 

POWER of sharing business deals with a partner (RW_CF_02), as this vendor is now 

aligned with its system in the ecosystem. 

 [I_CF_25] – RW_CF_01 promotes RF_CF_01 

By exercising the REWARD POWER of benefiting partners with financial 

and/or human resources (RW_CF_01), Company F gains their respect. It becomes even 

more admired due to its orchestration abilities (manage partners to address customer 

demands) and healthy situation (availability of budget to invest in joint projects), which 

increases its REFERENT POWER (RF_CF_01). 

 [I_CF_26] – CO_CF_01 hinders RW_CF_02 

This relationship is similar to I_CD_28. 

 [I_CF_27] – CO_CF_01 hinders RF_CF_01 

This relationship is similar to I_CD_29. 

 [I_CF_28] – CO_CF_01 hinders RW_CF_01 

Once Company F ceases the provision of business opportunities for partners and 

hamper their access to its clients/segment, it exercises COERCIVE POWER over them 

(CO_CF_01). As a consequence, it stops offering financial and human resources for 

partners (RW_CF_01), no longer exercising REWARD POWER in their relationship. 
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Company G 

 [I_CG_01] – EX_CG_01 promotes RF_CG_01 

This relationship is similar to I_CD_06. 

 [I_CG_02] – EX_CG_01 promotes EX_CG_02 

This relationship is similar to I_CB_01. 

 [I_CG_03] – EX_CG_01 promotes LE_CG_01 

This relationship is similar to I_CA_06. 

 [I_CG_04] – EX_CG_01 promotes LE_CG_02 

This relationship is similar to I_CA_07. 

 [I_CG_05] – EX_CG_02 promotes EX_CG_01 

This relationship is similar to I_CB_08. 

 [I_CG_06] – EX_CG_02 promotes RF_CG_01 

This relationship is similar to I_CD_10. 

 [I_CG_07] – LE_CG_02 promotes EX_CG_01 

This relationship is similar to I_CA_14. 

 [I_CG_08] – EX_CG_01 promotes EX_CF_02 

This relationship is similar to I_CB_01. 

 

Company H 

 [I_CH_01] – EX_CH_01 promotes RW_CH_01 

This relationship is similar to I_CA_03. 

 [I_CH_02] – EX_CH_01 promotes LE_CH_01 

The EXPERT POWER of Company H to maintain a software development 

framework (I_CH_02) enables the firm to demand partners to inform all changes that are 

performed in its structure, so that it can validate them. Thereby, it uses its expertise to 

obtain LEGITIMATE POWER (LE_CH_01) in the relationship. 
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 [I_CH_03] – RW_CH_01 promotes EX_CH_01 

This relationship is similar to I_CA_18. 

 [I_CH_04] – LE_CH_01 promotes EX_CH_01 

By reviewing changes undertaken by partners, in a sort of validation process, 

Company H exercises its LEGITIMATE POWER (LE_CH_01) and highlights its 

knowledge of code refactoring and systems architecture, enhancing its EXPERT 

POWER (EX_CH_01) in the partnership with Company F. 
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1. Valença, G.; Alves, C., Jansen, S. “A Power Perspective on Software Ecosystem 

Partnerships”. 17th International Conference on Product-Focused Software 

Process Improvement (Qualis B1). In submission. 

ABSTRACT 

To address today’s market demands for continuous enhancement of systems 

capabilities, software producing organisations have increasingly formed or joined 

software ecosystems. In these complex and networked set-tings, they define 

partnerships to complement each other’s features, acquire new skills, divide R&D 

costs and share customers. Such business model entails mutual dependence on 

companies for survival and effectiveness. It creates a flow of influence among them 

and makes the ecosystem resemble power-law distributions. Drawing on established 

concepts from Social and Behavioural Sciences, we performed an exploratory case 

study of six software companies to investigate their power-dependence relationships 

in an ecosystem environment. A prime result of this research is showing that it is 

possible to understand how power and dependence influence the behaviour and 

coordination of partner firms within a software ecosystem 

2. Valença, G.; Alves, C. “Understanding How Power Influences Business and Re-

quirements Decisions in Software Ecosystems”. In: 31st ACM Symposium on 

Applied Computing (SAC), pp. 1258-1263, 2016 (Qualis A1)  

ABSTRACT 

This paper investigates partnerships between Small and Medium Enterpris-es building 

a software ecosystem. We aimed to analyse how power-dependence relations affect 

business and requirements decisions taken together by partners. We addressed this goal 

by performing an exploratory case study of five software companies in an emergent 

software ecosystem. Based on established theories on power, we describe and analyse 

companies’ interactions in this specific context. We believe that by exploring this 

subject we can support partner firms to understand power configuration in the network 

and balance opposing forces while evolving their integrated products.  

3. Valenca, G.; Alves, C.; Heimann, V.; Jansen, S.; Brinkkemper, S. “Competition 

and collaboration in requirements engineering: A case study of an emerging 

software ecosystem". In: IEEE 22nd International Requirements Engineering 

Conference (RE), pp. 384-393, 2014 (Qualis A1) 

ABSTRACT 

Increasingly, small to medium software producing organisations are working together 

in collaboration networks to supply complex compositions of their products and 

services to customers. In this paper, we present a case study of two software companies 

that are evolving their partnership towards the creation of a software ecosystem. We 
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investigate the impacts of their tightening partnership on software product 

management, with a focus on requirements engineering practices. We observe that the 

requirements definition and negotiation processes are directly affected by their fluid 

collaborative and competitive relationships. Power disputes, volatile roles and 

mismatches in release synchronisation are also aspects observed in the studied 

software ecosystem. We extract several observations from the case study that support 

small to medium software firms in making decisions within their software ecosystem. 

4. Santos, R. P.; Valença, G.; Viana, D.; Estácio, B.; Fontão, A.; Marczak, S.; 

Werner, C.; Alves, C. F.; Conte, T.; Prikladnicki, R. “Qualidade em Ecossistemas 

de Software: Desafios e Oportunidades de Pesquisa”. In: VIII Workshop em 

Desenvolvimento Distribuído de Software, Ecossistemas de Software e Sistemas 

de Sistemas (WDES), 2014. 

ABSTRACT 

Distributed software development has become a reality over the last decade. The 

Software Engineering community has investigated technical, economic and social 

aspects. This scenario leveraged the development of globalized, large-scale and long-

term platforms, which is treated as a kernel of software ecosystems. Understanding 

how this scenario impacts the quality in software ecosystems has been considered a 

critical success factor. This paper presents an initial discussion on the quality in 

software ecosystems towards the identification of some challenges and opportunities. 

5. Valença, G.; Alves, C. F. “Um Modelo para Negociação de Requisitos em 

Ecossistemas de Software”. In: Engenharia de Requisitos @ Brasil (ER@BR), 

2013. 

ABSTRACT 

In the current globalised software industry, the notion of Software Ecosystems 

emerges based on theories from Ecology to analyse organisations that operate as 

networks and have a common interest on a central software plat-form. Studies suggest 

that the relationship among actors and an effective requirements management are 

relevant aspects for these ecosystems. Therefore, this research investigates the social 

dimension of Software Ecosystems to understand how the relationships among its 

actors should be established to support requirements negotiation. This central goal will 

be achieved through the development of a Requirements Negotiation Model for 

Software Ecosystems, defining negotiation strategies along the ecosystem lifecycle. 

This paper provides an initial discussion about requirements negotiation in Software 

Ecosystems, presenting an outline of our proposal. 
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6. Valença, G.; Alves, C. F.; Tedesco, P. C. A. R.; Moreno, L. “Analysing 

Requirements Negotiation in Software Ecosystems with Multi-Agent Systems 

Techniques”. In: VII Workshop de Desenvolvimento Distribuído de Software, pp. 

44-51, 2013. 

ABSTRACT 

A Software Ecosystem (SECO) can be seen as a distributed network of software 

companies interacting either in a cooperative or competitive manner, being connected 

by a shared platform. They participate in complex interrelations and play different 

roles. This perspective brings several social, managerial and technical challenges. The 

goal of this paper is to investigate the challenges involved in requirements negotiation 

within a SECO. In particular, requirements must be negotiated by multiple and 

distributed actors, who have different and sometimes conflicting expectations. This 

paper starts a discussion on requirements negotiation strategies for a SECO by drawing 

concepts from Multi-Agent Systems field. 

7. Valenca, G. “Requirements negotiation model: A social oriented approach for 

software ecosystems evolution”. In: 21st IEEE International Requirements 

Engineering Conference (RE), pp. 393,396, 2013 (Qualis A1) 

ABSTRACT 

Software Ecosystems is becoming a relevant research topic by analysing the software 

industry as networked organisations based on a common interest in a central software 

technology. In this context, appropriately handling Requirements Engineering is a 

success factor for Software Platform Management. Nevertheless, recent research in 

this subject does not integrate the ecosystem's social dimension to a business view 

during requirements negotiations. The state-of-the-art is generally concerned with 

challenges of achieving and agreed requirements understanding. Thereby, this PhD 

proposes a Requirements Negotiation Model to address the negotiation process 

through a more holistic perspective. It aims to present an insightful reasoning on how 

requirements negotiation collaborates to ecosystem's health and success, defining 

negotiation strategies along Software Ecosystem evolution considering the Software 

Platform Management. 

  

 

 


