
An ecosystem governance lens for public sector digital transformation 
INTRODUCTION
‘Digital transformation’ is rapidly disrupting economies, societies and how governments operate. Indeed, the transformation rhetoric equally applies to governments and the public sector alongside its popular reference in the realm of private organizations (Mergel et al., 2019). The public sector is being forced to rethink how it serves its constituents, alongside demands for efficiency, service quality, simplicity, transparency and accountability. Information and communication technologies (ICT) have long been transforming government services. However, we now increasingly discuss advances in artificial intelligence applications, big data, blockchain and sensor technologies, enabling faster and more personal government services to individuals, altering cities’ infrastructure, and the role of government capabilities (Benbunan-Fich et al., 2020; Gil-Garcia et al., 2018).
	
However, digital transformation is fundamentally complex, as it is not only the specifics of the technology but the increasing interdependencies between this technology and the socio-organizational components of people, relationships, culture and organizational structures (Ivančić et al., 2019; Simmonds et al., 2021; Verhoef et al., 2019). Simultaneously, transformation requires extensive multi-sectoral networks cooperation. These issues are seen as magnified in the public sector driven by stakeholders’ plurality and complex decision‐making, accountability systems and the fundamental complexity of the diverse operations of government (Rose et al., 2015; Simmonds & Gazley, 2018). Coherent reform and transformation demand fundamental change to organizational structures, capabilities, governance and processes that shape the use of digital technologies and data in the public sector for years to come. As Mergel et al. (2019) argue, there is a need for systematic empirical evidence about how public administrations approach digital transformation. Systems thinking approaches are increasingly recognised as needed for the proper governance approaches to avoid the typical gaps and overlaps driven by silo-based and vertical-thinking, connecting the digitalisation of the public sector to broader public sector goals and agendas.

This chapter focuses on this need to understand governance as the means of coordination necessary to support the development and implementation of the digital transformation. As the basis of a systems thinking approach, the chapter applies an ecosystems lens, fore fronting multilateral technological, social and cognitive interdependence (Errko Autio & Thomas, 2019), to an embedded case study of digital transformation in the New Zealand Public Sector. The chapter contributes to the calls to address the combined sociotechnical interactions and governance issues present in digital transformation in government (Castelnovo & Sorrentino, 2018; Henning, 2018; Mergel et al., 2019; Vial, 2019). 

Background: Digital Transformation in Government
Across the world, public sectors continue to transform the ways they deliver services, distribute welfare, collect taxes and engage with stakeholders, driven by budgetary pressure, rising citizen expectations and the debt of legacy technology systems and processes (Eggers & Bellman, 2015; Picazo-Vela et al., 2018). At the centre of these changes is a focus on joined-up government, going beyond the traditional silo structure built on creating single-purpose organizations, intra-organizational rationalization and vertical accountability (Pilemalm et al., 2016). An integrated approach to government coordination seeks to reduce repetition and duplication, achieve horizontal coordination and create ‘seamless’ public services, reducing conflicts between different government policies and agency programs (Osborne et al., 2015). After sustained attention to moving services online, streamlining administrative processing, ICT programmes have become digital transformation policies and strategies, shifting focus towards a more holistic and integrative view of the digital opportunities for government (Fishenden & Thompson, 2012; Magnusson et al., 2020). 


ICT’s value for the public sector is not just digitalizing services for greater speed and efficiency but instead cutting across the horizontal and vertical processes involved in delivering the public service. As a result, technological change is a complex social process driven by institutionalised organizational structures, politics and management strategies (Sharif et al., 2015; Weerakkody et al., 2016). Research has indicated that the technology itself is often much less complex than achieving the desired change within organizational/managerial and political/policy factors (Yang & Maxwell, 2011). Governments operate as parallel and overlapping organizations across a complex range of policy, legislative and operational environments (Juell-Skielse et al., 2017). Consequently, digital transformations contend with legislative constraints, contractual boundaries, siloed accountability and conflicting priorities, alongside vertically integrated and monolithic technology systems (Eppel & Lips, 2016; Gil-Garcia & Sayogo, 2016; Juell-Skielse et al., 2017; Weerakkody et al., 2016). A consistent stream of research recognizes the failure of government projects due to an insufficient understanding and integration of the relationships between institutional arrangements, organizational factors and capabilities, and technologies, often focusing on isolated and reactive projects (Cordella & Bonina, 2012; Luna-Reyes & Gil-Garcia, 2014; Tassabehji et al., 2016; Weerakkody et al., 2016).

In overcoming these issues, effective governance – the system of institutions, strategic processes and tools, and rules and interactions – is recognised as a central pillar for digital transformation success in government (OECD, 2019). Governance for digital transformation in public sectors requires an understanding of technology-mediated change reflecting the interactions between organizational factors (goals, processes, and resources), institutional factors (laws and regulations), new technologies, and interactions and forms of collaboration with networks of stakeholders (Benbunan-Fich et al., 2020; Christensen & Lægreid, 2013; Klievink et al., 2016; Nograšek & Vintar, 2014). This integrated sociotechnical transformation distinguishes digital transformation from existing and more extensive considerations of IT-enabled organizational transformation and the well-postulated necessity of a two-way alignment between organizational and I.T. strategies (Coltman et al., 2015; Wessel et al., 2020). As a result, this complexity in digital government transformation reflects the broader literature on digital innovation, calling for ecosystem perspective as the means to capture a richer understanding of digital resources’ sociotechnical dynamics and governance in digital innovation (Nambisan, 2018; Nambisan et al., 2019).

Ecosystem Innovation and Governance 

‘Ecosystems’ research provides a focus on complex systems and the alignment of socio-organizational components (Adner, 2017; Jacobides et al., 2018; Russo-Spena et al., 2017). The ecosystem concept increasingly appears in calls for further research in digitalization, transformation and innovation literature (Errko Autio & Thomas, 2019; Lusch & Nambisan, 2015; Nambisan, 2018; Nischak et al., 2017). At the centre of these calls is the emergence and growth of inter-organizational information systems and platforms, which sit alongside several streams of literature from strategy to services. Each stream shares a central concern with multilateral interdependencies and the challenges and opportunities in organizing a diverse set of actors, resources, interactions and innovation activities as part of interdependent systems (Aarikka-Stenroos & Ritala, 2017; Errko Autio & Thomas, 2019).

At the core of this system complexity is recognizing “the ecosystem is defined by an alignment structure” (Adner, 2017, p. 42). The topic of ‘alignment’ has long been central to the Information Systems discipline and strategy literature (Baker & Singh, 2019). However, the ecosystem perspective asserts the need for a more processual, multidimensional and multileveled intra- and inter-organizational view of alignment, supporting calls in the literature on digital innovation (Baker & Singh, 2019; Gilchrist et al., 2018; Winter et al., 2014). Innovation, under this ecosystem perspective, is seen as a process, the nature and value of which emerges from changed configurations in the ways multiple actors interact and collaborate and find new ways to mobilize, combine and recombine resources and actors within ecosystems (Helkkula et al., 2018; Lusch & Nambisan, 2015). Digital transformation can consequently be understood as new alignments which emerge as digital technologies enable and necessitate novel actors and actor constellations, structures, practices and beliefs that change, threaten or complement existing rules of the game within organizations and fields (Hinings et al., 2018; Vial, 2019; Wessel et al., 2020). This view of innovation and digital transformation emphasizes the dynamic coordination (alignment) of multidimensional, institutional, and technological elements and interdependencies through governance mechanisms which define how ecosystem actors, technological architecture and organizational processes interact (Errko Autio & Thomas, 2019; Jacobides et al., 2018; Thomas & Autio, 2018). 
 
Governance features as a means of Ecosystem Alignment

Governance features recognize the institutionalized nature of social contexts and the need to effectively coordinate actor’s practices, resources and relationships to realize interactions and align value-creating systems (Jaakkola et al., 2019). Therefore, governance plays a key role in the configurational interdependent interactions among the social, technological and institutional components of ecosystems (Thomas & Autio, 2018). Issues of governance in the academic literature range across features such as decision rights and accountabilities (Bowen et al., 2007), centralization versus decentralization of processes and activities (A Tiwana et al., 2010), interactor communication, knowledge exchange, and the creation of common meanings and shared understanding (Williams & Karahanna, 2013), leadership and organisational structures (Benaroch & Chernobai, 2017) and resource allocations (Grover & Kohli, 2012; Tallon et al., 2013). However, the level of analysis has generally focused on a project, or the intraorganizational level (Benaroch & Chernobai, 2017; Amrit Tiwana et al., 2013; Wu et al., 2015). At the ecosystem level has predominantly focused on the governing of platforms or technology, for example, platform access, incentives to contribute and standards and interfaces, over the digital transformation of ecosystems (Y. Chen et al., 2020; Huber et al., 2017; Mukhopadhyay & Bouwman, 2019; Wareham et al., 2014; Zhang et al., 2020). The ecosystems concept requires governance to be viewed at multiple levels with a particular emphasis on the system level at which resources, cognitive, network relations and institutions support the structure of inter-organisational resource integrating actors and a field of value creation. The academic literature, consequently, calls for the empirical exploration of the features and means of governance in the ecosystems literature (Errko Autio & Thomas, 2019; Jacobides et al., 2018). Consequently, drawing on this lens to study government digital transformation, the chapter considers the following research question:

How do governance mechanisms enable digital transformation in the public sector ecosystem through the alignment of sociotechnical ecosystem components?

Case Study

An in-depth case study was considered an appropriate research method for collecting the necessary data and analyzing the digital transformation phenomenon. The case study approach works towards conclusions which are “generalizable to theoretical propositions and not to populations or universes…” (R. Yin, 2013, p. 13). Subsequently, the chapter focus on the illustrative exploration of digital transformation and the governance mechanisms of ecosystems to begin filling gaps in the current understanding (Errko Autio & Thomas, 2019; Hinings et al., 2018; Nambisan, 2018; Thomas & Autio, 2018; Thomas & Autio, 2020; Vial, 2019; Wessel et al., 2020). 

The research design draws on Graebner et al. (2017) and R. K. Yin (2009) advice to explore a single case with multiple embedded subcases as our unit of analysis. The single case approach allows an in-depth, coherent and flexible study of an ecosystem and a multitude of actors and perspectives over time (Dubois & Gibbert, 2010; Easton, 2010; Graebner et al., 2017; Kohtamäki & Rajala, 2016). 
The case selected for this research is the ongoing digital transformation of the New Zealand Central Public sector. New Zealand’s Central Public Sector is an effective case as it is; 1) considered a global leader for the adoption of digital technologies (The Fletcher School, 2018); a founding member of the Digital Nations - an international forum of leading digital governments, and; consistently ranks in the top ten nations for e-government development in the United Nations e-government survey (U.N Department of Economic and Social Affairs, 2018).  The focus of the research setting is the period of 2011 to 2018. Between these years, major government reform programmes, both holistically and specifically within ICT, were implemented alongside significant changes in the technology market.

Case Context

In 2012, a broad transformation effort in government, ‘The Better Public Service programme (BPS)’, was introduced, built on the premise of reconfiguring the government system to mobilize around specified results significant to the public and public servants. The results targeted significant social problems where responsibility spanned multiple agencies. This set of results would be a catalyst for joined-up government models in New Zealand, built on changing the decision-rights, rules incentives of the public management system and setting functional leadership roles designed to ‘horizontally’ improve the effectiveness of services and secure efficiencies across departments.

It was clear that ICT-enabled service transformation was a driving force in delivering better public services in a more integrated way. Therefore, it was central to the challenges of the BPS program. ‘Digital’ was not only explicit in a number of the ‘results’, but digital transformation would be a foundation for delivering capabilities and structures of horizontally- and vertically-integrated public sector, in response to the increased fragmentation, disaggregation, and structural devolution caused by new public management reform programs.

In 2013, the Government ICT Strategy and Action Plan was adopted, laying the foundation for the broader digital transformation of government service and systems and stakeholder interactions with government. The strategy focused on a new operating model that provides system-wide coordination of investment, resources and capabilities. This model would be enabled by the core shifts in the technology landscape to cloud services and the ‘as-a-service servitization of the I.T. industry, reducing the need to own and operate commodity technology and enhancing technical capabilities. The access to shared configured and provisioned on-demand computing resources defined by cloud computing would feature as a central capability for the joined-up government service model.

Changes to how the government procures ICT have been central to transformation, including common capabilities and all-of-government ICT procurement contracts. Common capabilities are built on the procurement of a solution by a lead agency, which can be used by multiple agencies, or across the whole of government, allowing agencies to adopt these products from a panel of approved suppliers without the need to undertake a full procurement. These changes lead to savings and cost avoidance of more than $100 million each year. Historically, agencies designed, built and operated their own individual technology solutions. Infrastructure was duplicated, investment was not coordinated, and agencies did not reuse systems, opting for bespoke solutions ignoring or unaware of solutions available. This approach was inefficient and created integration problems through incompatibility of hardware and software, databases and data and information distribution channels, preventing cross-agency information sharing. 

This problematic state reflected a history of stop-go reform in the public sector, including E-government initiatives, particularly in the period 2000 – 2006. As has been seen across several jurisdictions, the focus on building information portals, putting transactions on government websites and having a ‘front-facing online web presence’ had predominantly utilized technology as a cosmetic fix to make public services appear joined-up when in reality they remained fragmented across multiple administrative hierarchies, operational departments, and agencies (Andersen et al., 2010). There is a history of trying, and usually failing, of aligning e-government applications across the multiple autonomous ‘vertical silos’ and expectations of ‘transforming government’ and the service delivery experience have not been realized. The ‘clipping on’ of internet technologies did little to change government ICT and its operating model, systems, processes and service delivery. This lack of transformation points to the need for extensive back-end integration, policies and technologies, and the realization that transformation is not a linear or technology-driven initiative but a complex systemic issue. This situation highlighted the critical importance of leadership, accountability structures, and enabling structural and regulatory change to put into effect transformation.

These features made the case setting particularly informative in addressing digitally-enabled service transformation in the public sector and specifically an ecosystem perspective on the transformations’ coevolving nature.  

Data Collection

[bookmark: bt0010]This study’s primary data were in-depth interviews with participants representing organizations in the ecosystem and extensive document analysis. Interviews were conducted over 18 months across 2017 to 2019 and the document analysis collected documents published from 1995 to 2018. In total, 24 interviews were conducted with 14 organizations and 450 documents were analyzed. Participant selection utilized purposive sampling (R. Yin, 2013) based on their positions, including Managing directors, Chief Technology Officers (CTOs), leads of identified key programmes or ownership of relevant relationships (e.g. Director of an ICT supplier’s relationship with government). Interviewees’ identities and specific organizations are kept shielded in this research and in the supporting quotations, especially given the industries’ nature and size. 

Table 1 provides some basic information about each interview participant and the organization they are aligned with. The interviews aimed to collect narrative data understanding the digital transformation process over the period and probe participants experiences, perceived connections and reasoning for events. Documents were sought based on participants’ recommendations as well as searching archival public databases.
Table 1. Organisation and roles of interview participants 
	Organizations
	Participant Position

	Organization 1 
(Local Service Provider)
	CEO
Director, data & analytics
Regional manager

	Organization 2
(Local Service Provider)
	Government IaaS business owner

	Organization 3
(Multinational Consultant)
	Country director

	Organization 4
(Multinational Software Provider) 
	Country director

	Organization 5
(Multinational Service Provider)
	Project Management
Government account director

	Organization 6
(State-owned enterprise)
	I.T. Manager

	Organization 7
(Government Agency)
	CTO
Relationship manager

	Organization 8
(Government Agency)
	Manager, all-of-government ICT
Business change director
Director relationships

	Organization 9
(Government Agency)
	AOG procurement manager
Manager – integrated services

	Organization 10
(Government Agency)
	Principal analyst

	Organization 11 
(Local Service Provider)
	Business manager
I.T solution architect 

	Organization 12 
(Multinational Service Provider)
	General manager (government)

	Organization 13 
(Local Service Provider)
	Associate director 

	Organization 14 
(Local Consultancy)
	Consultant and industry observer



Data Analysis

The data analysis process was iterative and cyclical drawing from Dubois and Gadde’s (2002) framework for systematic combining and the literature on process case studies (Langley et al., 2013). The central features of these approaches are ‘matching- “going back and forth between framework, data sources and analysis” (Dubois & Gadde, 2002, p. 556), combined with a focus on connections between events, levels and units of analysis in the search for patterns of change (Langley et al., 2013). Notes and transcripts from interviews and document analysis, observations and additional data were managed by constructing a case database within Nvivo® software. 

The systematic combing process draws from retroductive and abductive theorising (Blaike, 2010). Existing literature on different components of ecosystems and existing general theoretical frames for governance features provided ‘sensitizing theory’, and an emerging framework (Lusch & Nambisan, 2015; Perks et al., 2017; Thomas & Autio, 2018). The collected data was structured using narrative and visual mapping strategies for coding (Langley, 1999). Narratives were written summarising the interviews and secondary document data, focussing on the theoretical description of these narratives as an evolving ecosystem, moving back and forth between the literature and the data. Integrating the primary and secondary data provided a holistic overview of the ecosystem, triangulated from different perspectives and sources. Following the development of the narrative, we began ‘recursively iterating between theory and data, creating the dialogue’ of systematic combining analyzing the structured narrative through the existing general theoretical frames and postulating more specific mechanisms characterizing their operation in the case (Dubois & Gadde, 2002; Dubois & Gibbert, 2010).

Findings
Four central governance features - ecosystem logic, architecture of participation, network structure and the presence of a service platform. This section considers each of these in turn, offering more specific mechanisms that characterise the presence and role of these features in the digital ecosystem transformation. The findings are separated under each feature for clarity in investigation and explanation. However, the systemic nature of the ecosystem lens and the case setting recognises their necessarily intertwining nature. Our findings in the following sections feature illustrative quotes, clarifying and illuminating the empirical setting (Pratt, 2009). 

Ecosystem Logic

The first governance feature is creating and maintaining an ecosystem logic. Ecosystems bring together actors with many different activity frames and with differences in knowledge and skills and cognitive frames (Battilana & Casciaro, 2012). Actors operate with a range of self-interested motivations, fragmented knowledge, and diverse capabilities.  Shared institutional logics are needed to enable cooperation and coordination, which bring a shared perspective to cognitively distant, diverse actors, orientating actors interests, priorities, and interaction goals (Frow et al., 2019; Taillard et al., 2016). Overarching ecosystem goals are required which engage narratives, norms, practices, and codes of behaviour that enable the achievement of an ecosystem level of value creation (Thomas & Autio, 2018).

Two core programmes were introduced to give precedence to cross-government directions and priorities. The Better Public Service Programme (BPS) and the Government ICT Strategy and Action Plan (ICT SAP) served to create a robust organizing structure. These overarching plans created an overarching field structure to align decision-making and coordinate management and investment in ICT through cross-government products and services. Compared to previous efforts in reform programmes, the limited number, specificity and defined nature of the BPS results and the single ICT SAP created a structure that integrates diverging logics and paths of acceptable actions competing for the attention of ministers, executives and managers. Previous reform cycles lacked mandated cross-government action and an institutional hierarchy of reform, resulting in the fading interest and support for necessary roles and accountability frameworks.  The operation and functioning of the ecosystem logic can be explained through three more specific mechanisms. 

Hierarchical alignment under an inter-institutional ecosystem logic

A core mechanism operating within the ecosystem logic was hierarchical alignment. As part of the two core programmes, amendments were made to central legal and regulatory institutions that set agencies’ rules and responsibilities. The overarching logic supported the identification of lower-level operational institutions which were misaligned or in tension with the activity defined by joined-up government. The Privacy Act was amended to facilitate data sharing across government, setting the basis for interoperability and resource interfaces. Changes to the Public Finance Act allowed joint funding tools and the pooling of funding for collective use. This change enabled the centralisation of investment and the move to common capability and all-of-government ICT contracts. Modifications to The State Sector Act introduced new responsibilities for department C.E.s and collective interest performance expectations. These changes aligned accountability frameworks with system-level outcomes and moved away from siloed performance metrics. Collectively, these changes demonstrate the establishment of a hierarchy in the government’s institutional system, with the reform narrative dictating the design and evolution of other rules.

The 1980s and ‘90s, agencies were given a lot of operational autonomy. A lack of alignment across the system, incentives, funding, responsibilities and structures all existed in legislation, which made it more difficult to collaborate and probably most importantly, weakened the motivation and sense of shared purpose. Manager, All-Of-Government ICT

Bottom-up Organising

While the top-down pressure of the whole of government reform created an organising logic, a second mechanism characterised by bottom-up organising created a connection between the micro-level of actors, targeting meso-level cross-government coordination. In establishing the BPS results programme, government put forward the results and let agencies set the basis for collaboration, prioritization and action. Roles and accountability arrangements were set up for each result area, supported by a result team located in the lead agency and an Action Plan detailing performance measures, timeframes and responsibilities. The resulting plans became cocreated devices bringing commensurability and comparability to the outlooks and planning of agencies. These action plans structured agency four-year plans – detailing the management of workforce, funding, and key capital investments, critical contracts, and ICT systems. This cooperation established interdependency and mutuality (shared vision, values and communication), creating the basis for dialogue and commitment.

Establishing institutional complementarity

The ICT SAP established digital transformation as a necessity for the defined public sector reform. For many agencies, digitalization has not served as a priority. However, by establishing the logic of digital change as a central component of government reform, it shifted from the peripheral framing of agencies concerns to a core feature. This broader alignment was in contrast to previous efforts, such as the 2006 e-government strategy, which lacked digital integration as part of direct alignment in outcomes, technology, and relationships. Fundamentally, complementarity was established in recognising that the capabilities, resources, and activities needed to support the ecosystem value proposition defined within the BPS reform programme, existed in the ICT Strategy and Action Plan. Moreover, the legitimacy of ICT as a fundamental lever to modernize and improve citizen services was grounded in its connection to the BPS results.

Architecture of Participation

The second governance feature is the presence of an architecture of participation. This feature recognises the enactment of the ecosystem logic through the meso and micro levels of the system by addressing actors’ roles and the presence of authority structures. Actor roles are needed to enable ecosystem participants to engage in productive interactions that generate a coherent ecosystem-level output, channelling actor’s knowledge, skills and resources in a structured way (Möller & Halinen, 2017; Shipilov & Gawer, 2020). Interaction, performance and coordination of roles requires legitimacy and authority. The complex relationships of ecosystem participants result in and necessitate power relationships (Gulati et al., 2012; Jacobides et al., 2018), particularly as authority is conferred for decision rights, accountabilities, and control over critical resources. The operation and functioning of the architecture of participation can be explained through three more specific mechanisms. 


Inter-level structural alignment

The ecosystem logic is enacted within an architecture of participation. Roles are created and structured to choreograph collaboration and resources and confer authority for expectations, resources and channel interactions. Core to the architecture of participation was shifting accountability. New mandates required C.E.s manage and contribute to the collective interest and system-wide performance improvements and adopt cross-government ICT products and services. This shift aligned the macro-ecosystem logic of horizontal cross-government thinking with the meso and micro levels of roles and executive and managerial sensemaking.

The importance of inter-level alignment was demonstrated at points when it failed. For example, institutional directives came into tension with agency CIOs’ and executives in the narrative of adopting a cloud-first approach. Initially, the use of public cloud-based office productivity services were prevented. Preventing this uptake sent a strong deterrent signal to managers, preventing cloud uptake, particularly as productivity would be the most obvious first implementation for agencies. 
Between central agencies there was confusing messages regarding cloud usage.  This created a situation in which agencies have guidance, instruction, and direction which is contradictory. So you have business owners and security teams inside of agencies trying to figure that out, with the default being ‘don’t make changes’. Consultant and Industry Observer
Orchestrating role positioning and enablement through affordances

Cross-government initiatives required moving away from managerial independence of C.E.s concerning purchasing and ownership responsibilities, funding arrangements and future investment. New system-level leadership roles were established to coordinate decision-making. Of particular note to digital transformation was the enhancement of an existing Government Chief Information Officer (GCIO) through the designation of the whole-of-government functional leader for ICT. The GCIO role focused on the strategic direction, policy, and standards for using and investing in ICT across the public sector. Along with further funding and resourcing the role would oversee ICT investment strategies and mandate the adoption of ICT Common Capabilities.
The most obvious manifestation is going to be the leadership function of the Government Chief Information Officer (GCIO). It’s not just the funding but the mandate and the GCIO needs a strong mandate because frankly, the public service technology establishment has not responded positively or well to the changed environment.  Finance Minister.
The functional leadership role and the as-a-service common capabilities model was a fundamental change to how agencies ran, managed, owned and consumed ICT as a resource. The capacity of cloud services created affordances to standardize services, alleviating a need to negotiate between individual agencies and the need to own and operate separate hardware and software. These affordances were vital to allowing centralisation of investment and the use of all-of-government ICT procurement and the provision of common capabilities.

Evolution of the Orchestrating Role

As the Strategy and Action plan progressed, the role of the GCIO shifted from a position of mandate and hierarchy to one of guidance and a more open cooperative structure. In 2015 the Partnership Framework was established by the GCIO. This framework brought together 55 senior leaders from more than 20 agencies to support an all-of-government digital system. This group was supported by other tiers of management and experts from across government in a set of working groups dedicated to technology, investment, service innovation and data/information. These groups are aligned with the ICT strategy’s core features and created frameworks for interaction and resourcing, meetings and seminars. The GCIO unit was able to advise on ICT investments and planning while allowing agencies involvement in developing capabilities and setting the direction of the ICT strategy. Agencies rely on the GCIO team’s resourcing to assist them in navigating the risks that arise from adoption. This facilitates alignment with institutionalized structures and removes tensions from the decision-making of I.T. staff and C.E.s, which remains a significant barrier for using these services. This structure also facilitates a form of distributed power as representatives from different government areas can address their local conditions focusing on the adaptability and coherence of practices while returning to the frames of reference developed within the partnership framework.

We know there is scepticism about delivery, and services should not be foisted on the departments. Driving change from the centre is good at getting things moving, but you need to move from this stage of disruption to embedding. Embedding means taking agencies on the journey and a lot of collaborative working. Manager – Integrated Services

Network Architecture
The third governance feature is the Network Architecture which recognises the nature and impact of actors’ network structure and relationships. Network membership, the nature of coupling or ties between network members and criteria for inclusion or exclusion have been recognised as central to ecosystem governance (Möller & Halinen, 2017). Inter-organisational network research findings demonstrate how the roles to be enacted and the interactions between actors and their access to resources are shaped and influenced by the structure of the network and the strength of ties (Aarikka-Stenroos et al., 2017; Najafi-Tavani et al., 2018). This coupling variable is central to the functioning of the ecosystem and brings forward the coordination of complementarity allowing the connection and contribution of participant capabilities and the fundamental tension of coordination, between flexibility and variety versus standardisation (Lusch & Nambisan, 2015; Thomas & Autio, 2018).  Flexibility addresses the need to create different configurations of actors, roles, or relationships that generate new resources, processes, and practices. In contrast, standardisation enables embedding strong connections which knit together the competencies, relationships, and information of actors allowing control and ecosystem processes to be orchestrated (Wareham et al., 2014).


Strong ties drives commitment and investment

[bookmark: _Hlk534805603]The efforts in creating cross-government products was a significant change from traditional individualized relationships between agencies and service providers. This approach manifests particularly through the creation of All-of-government and common capabilities contracts. Common capabilities established the supplier and common products purchased across government. The establishment of these contracts and oversight within central agencies represented establishing the government as a single customer to a panel of suppliers, negotiating standard products and conditions. This procurement process saw a dramatic change in the relational structure for negotiating from individual relationships between agencies and suppliers to a single point with the GCIO team. 

Representing the government as a customer of one into the ICT marketplace meant that we got a different result. It meant that we could access the services government needed at a price they could afford. It meant they invested in the infrastructure, built $100 million data centres, across New Zealand. They put effort into creating technology we could use. Manager of Commercial Strategy and Delivery
The creation of these strong ties created several changes in the system. The establishment of a set of products and the standardization of the terms and conditions demonstrated the desire to shift the focus of change from an agency to a supplier lens as a way of changing the problem and shifting ‘government out of the business of doing I.T.’. The creation of the Infrastructure-as-a-Service (Iaas) common capability and its demand portfolio stimulated increased investment, particularly in data centres’ construction (an initial $70 million across two suppliers). Similarly, as the panel structure removed the opportunities for providers to compete, several major acquisitions took place in the market, with a focus on the infrastructure panel by those who had failed to be appointed.
We needed to change the relationship between government and large ICT suppliers…We’ve been upfront with suppliers that we are seeking for them to change their mode of operating in order to help us transform. Manager, All-Of-Government ICT
The strong coupling between the Government and panel suppliers aligned value cocreation efforts under government requirements and the capabilities of providers. By setting the requirement for a service that delivers a catalogue of new capabilities within the scale and complexity of an all-of-government capability and institutional requirements, these interactions allowed new services to emerge. Service providers have been able to create innovation in their services which are now being offered to businesses in the private sector.
We took the model being developed with Government agencies under Telecommunications as a Service (TaaS) and looked at offering a suite of managed security services to businesses. Security is in real demand in the New Zealand market. The work and development provided under the government’s complexity have allowed us to pursue new approaches and extend what we are providing beyond what is available in the market. Service Provider Business Manager

From Products to Services
The strong ties and coordination of actor capabilities found in the Common Capabilities relationships enabled the construct to evolve further. The Software framework agreements, saw the servitization of the relationship, going beyond the procurement of a particular product and establishing government agencies as a customer of one for access to any services suppliers have available. The creation of these cooperative relationships moves the relationship beyond the linchpin of demand for products to focus on the long term relationship, a facilitative environment of contracting and procuring and cooperative decision making on both sides of the relationship. Although these agreements required changes to operating models, terms and conditions and traditional means of engagement, the relationships were seen as long-term, legitimized and strategically valuable.
Common capabilities are market interventions, where the government sees a problem or opportunity that needs to be changed. That’s a specific product that we were buying. The SFA is a different approach, where we engage with a supplier and negotiate a construct where any of their products can be sold or bought by agencies under a consistent set of terms and conditions and pricing model. SFA is a much more involved discussion with the supplier because it’s about developing a strategic relationship. Software Acquisition Strategy Lead
Alliances for Distributed Capability
Outside of relationships directly with government, service providers also sought to establish network structures that would connect with the government market. One such example, The Stack Alliance, developed as a group of ICT companies, cooperatively offering services and solutions at different layers in the ICT stack under a memorandum of understanding. The Alliance is a group of 20 partners built on a cross-government IaaS construct, offering multiple partner alliances with flexible capabilities. Agencies can blend a range of services and technology with their infrastructure providing flexibility with access and choice in the source of capabilities while avoiding lock-in with specific service suppliers. The alliance allows smaller specialist organisations to compete with larger multinational generalists, meeting risk and capacity requirements, and utilize the established government contract to enable consortium-based solutions and legitimize these flexible capability networks. With this in place, structural flexibility is facilitated by allowing the Stack alliance to promote different configurations of actors to adapt to different requirements. 
When we were competing with large generalists, they were going to agencies and offering the full stack even though their remit stops at infrastructure, which was attractive from an accountability standpoint. In response we set up the Stack Alliance. We got as many providers to sign an MOU as possible who were competing against these providers. Now, when I walk into an agency, I can bring other partners in and offer specialists. We can offer a modularised partnership and solution provision. Service Provider Government Manager
Bridging ties to maintain independence

Elsewhere in the ecosystem loosely coupled larger organisations with sought after resources utilized bridging approaches. These actors choose to maintain independence from adjustment or comprise to operate in perceived compatibility with government requirements.  Instead, they leveraged their partners’ strong ties and conformance with Government standards as a bridging tie, allowing these partners to prove compatibility, certify, and resell government capabilities without the organisation needing to change their terms and conditions or operating model. 
We don’t sit on a panel, and we don’t want to. We do everything through our partners and they are on the panels. Some of our competitors have struck panel agreements but that also means they have to change their global T&Cs to fit with government. It’s better for us to have our partners do that. It is changing our partnerships. Director Service Provider

Platform Architecture
The final feature is creating and offering a service platform that helps to liquefy resources and enhance resource density (Lusch & Nambisan, 2015). A service platform exists as a modular structure of resources and means of interaction between actors and resource bundles which serve as a foundation for interaction and resource integration encouraging complementary and shared structures or standards (Lusch & Nambisan, 2015). Modularity recognises the ability for different components of a technological system to be offered by different producers yet function together (Shipilov & Gawer, 2020). The specifics of interconnections between modules are codified via technological interfaces, which standardize the ways in which producers of different components of the overarching system interact. Service platforms shape the ease with which actors can access diverse resources allowing the best combination of resources to be mobilized for a particular situation (resource density) . Moreover, service platforms are orientated towards resource liquefaction, particularly digital decoupling (the decoupling of information from its related physical form or device), allowing resources to be shared, combined and integrated in new ways. This feature is emphasized in the platform management perspective of ecosystems and the accompanying focus on digital infrastructures (Tsujimoto et al., 2018). For digital government services, the conditions of interoperability – the ability of systems to exchange and use information, for example data standards, is crucial to deliver new or integrate existing government services (Y.-C. Chen et al., 2019).


Common Capabilities provided shared building blocks, allowing agencies to move to a shared set of standards and level of security, converging the use and the terms and conditions that govern the relationship with their suppliers. IaaS, particularly, provides core infrastructure allowing a common foundation for services. Rather than purchasing servers, data centre space, or network equipment, agencies instead buy those resources as an outsourced on-demand service. The costs across government are reduced through economies of scale, as each agency does not need to go through primary procurement, own and maintain infrastructure or deal with maintaining many versions of similar technology across multiple agencies. Cloud computing’s core features driven by virtualized physical resources and dynamic scalability of resources make it fundamentally accessible and usable across different contexts and for different purposes, reducing asset specificity. The ability to share resources and integrate systems, platforms and data sharing is fundamental to changing the government system’s operation.
Platform Generativity
The core infrastructure, provided particularly by multinational providers and government agencies’ specifications, enabled the development of new services that could sit on top of the digital infrastructure. For example, the ability to share data, identity standards, datasets and leverage modular APIs enables services that cut across agencies to be built that provide single interfaces for citizens, such as businesses applying for and renewing government licenses, registrations and certification. 

Providers were also able to deliver innovation, building from the common infrastructure provided. One particular provider focused on delivering on-demand services and management consoles that offer flexible self-service portals. Moreover, they supported the triage of data, responding to data sovereignty issues by offering hybrid cloud in-country solutions for data management and development, which integrates applications and workloads with multinational providers’ cloud infrastructure.
So, we’ve moved up the stack, not only focussing on raw capacity and performance, we’ve developed a portfolio of on-demand services, wired in public cloud offerings, and overlaid a smart management console for customers and resellers. Executive Service Provider 
Platform Evolution

The shared infrastructure and sets of standards, along with the models provided by the Software Framework Agreements, set the foundation for creating a market platform connecting Government agencies to suppliers. Initially, a digital marketplace for public cloud SaaS aimed to change the services available and the procurement process.  Suppliers can apply to join the marketplace and accept a standard agreement that enables them to offer their services and products as part of a catalogue to government agencies. This approach allows suppliers to be accepted as part of, effectively, an all-of-government panel able to be selected for agencies needs on-demand. This approach opens up data and transparency throughout the procurement and contracting lifecycle, while also promoting modular and agile approaches to contracting and the sharing and reusing of platforms and components. The marketplace allows agencies to simplify purchasing from approved suppliers while providing visibility and comparison for products from competing suppliers. The marketplace removes the need to undertake an open primary procurement process and negotiate their own contracts. The platform is open to all suppliers that meet the specific entry criteria, giving them access to agencies, with set and simplified commercial terms, reducing the time and effort needed to engage with government clients.  
Traditional procurement models are really no longer fit for purpose. There needed to be a simplification, automation. Still, we need to ensure that principal-based rules of procurement and transparency are central. Importantly the marketplace removes a fairly significant barrier for smaller suppliers, traditional RFPs are often prohibitively expensive AOG PROCUREMENT MANAGER
SOLUTIONS AND RECOMMENDATIONS

The findings illustrate the importance of the socio-organizational ecosystem lens built on integrating legal and regulatory frameworks, leadership and coordination through purpose, accountability and recognition of interdependence, network relationships and partnerships of joint investment and key enablers such as interoperability standards and shared services. The emphasis on the alignment between actors, artefacts, activities, relations, and institutions captured by the ecosystem understanding offers a richness and a complexity on issues of digital transformation as an outcome of structures, activities and actions at multiple levels (Burton-Jones et al., 2020; Hinings et al., 2018; Nambisan, 2018).

Aligning the institutional environment

An ecosystem logic is central to reconfiguring the institutional structure of the ecosystem on multiple levels. Digital transformation is fundamentally reliant on establishing field-level and ecosystem institutional legitimacy (Hinings et al., 2018). In the public sector, enacting digital transformation requires several building blocks and policy levers to mobilise and coordinate across government. The overarching structure of the BPS and the ICT SAP demonstrate the role of a higher-order narrative and goal for the ecosystem as a whole defined by joined-up government. As the desired mode of operation for the ecosystem, the macrostructure allowed the identification and alignment of meso-level formal legislative institutions which had served to prevent cross-agency collaboration and networks desired. 

Built-in institutional constraints—legal, budget and policy— that reinforce vertical rather than horizontal relationships, have consistently been identified as a core misalignment to joined-up government success (Y.-C. Chen & Lee, 2018; Emerson et al., 2012). As Bunduchi et al. (2015) note, conflicting institutional demands often prevent alignment between innovation and the institutional environment leading to abandonment. The process of changing institutional constraints (legislation) enabled technical/resources, legal and budgetary interoperability in government allowing for the interactions between agencies, flows of resources and the affordances of technology defined within the digital transformation directive. Previous reforms did not utilize a whole system logic or mode of operation change, instead relying on structural reorganization to improve coordination or separate efforts to improve working relationships across boundaries. No higher-order system logic was utilized to identify and change the institutions that link actors’ actions and connections to collective mechanisms. 

Realizing the horizontal cross-government thinking defined by the ecosystem logic was further enabled by the architecture of participation defined in the meso and micro levels of roles and executive and managerial sensemaking. Core to the architecture of participation was shifting accountability defined in new mandates requiring C.E.s to manage and contribute to the collective interest and system-wide performance improvements and adopt cross-government ICT products and services. This alignment explicitly embraces field-level logics’ nestedness and the resulting vertical complexity (Greenwood et al., 2011). Moreover, the salient nature (Jönsson, 2019) of performance expectations and accountability structures as actors own self-interests and preferences, ensures a centralisation of the institutional prescriptions maximising the mechanism of institutional logics as the “focus of attention”. 

[bookmark: bbb0025][bookmark: bbb0120]The ecosystem logic demonstrates the value of a shared worldview which serves as an order parameter. However, the rules, norms, and beliefs of joined-up interactions remain a negotiated order, requiring the intentional and more active role in shaping the ecosystem, a bottom-up process (Taillard et al., 2016). Mobilization of the ecosystem logic was built on allowing actors to bring their interests, priorities and goals together settling on collaborative coordination rules and structures within each result area (Story et al., 2011). The resulting collectively crafted and mutually accepted system-level goal helps increase actors’ commitment to collective action (Berkowitz and Dumez, 2016, Lundrigan et al., 2015). It underscores the complexity of the ecosystem logic components, including decision-making, inner politics,  organizational identities and differing socio-material practices (Hultin & Mähring, 2014), requiring sustained alignment from the bottom up. Consequently, actors draw upon available higher-order institutional ‘templates’ while allowing their organising mode to emerge from their interactions.

The interaction between the BPS and the ICT SAP demonstrates institutional binding in accomplishing digital transformation goals. Integration of the ICT SAP as a core component and enabler of public sector transformation was a critical framing mechanism (Constantinides & Barrett, 2015). This connection meant the practices, assumptions and values of the two institutional logics were increasingly compatible. Subsequently, given the BPS’s dominance as a logic of reform, digital transformation was increasingly centralized as part of the ecosystem functioning (Besharov & Smith, 2014). As Rose et al. (2015) argue, the success of I.T. projects in government is likely to depend on underlying values and motivations. Consequently binding the public sector reform programme, built on goals that were important to civil servants, with digital transformation is likely to enhance commitment and ultimately align efforts and motivations.

Ecosystem Orchestration

Within the architecture of participation, orchestration is a crucial channel for organising actors’ knowledge, skills and resources in a structured manner and mobilizing interactions that generate a coherent ecosystem-level output. The orchestration role enacted by the GCIO ensured the trajectory of the digital transformation agenda and organise competing goals and agendas. The initiation of the GCIO all of government role required both material resources and institutional authority to confer legitimacy and challenge existing rules of the game within elements of ownership, management, relationships, and procurement . The ability to secure engagement and compliance from other ecosystem actors, performing relationship brokerage activities and aligning behaviour, is seen as the most critical success factor for orchestrators (Dessaigne & Pardo, 2020). This is true not only of the other agencies and departments but crucially the technology sector actors enabling the digital transformation. The findings also demonstrate the importance of particular affordances, most prominent in shared services and ICT infrastructure capabilities that allowed the GCIO to actually broker with providers and direct agencies to align their actions with joined-up common capabilities.

Network and ecosystem literature continues to define the importance of orchestrator roles and the dynamic capabilities required (Hurmelinna-Laukkanen & Nätti, 2018; Valkokari et al., 2017). However, the findings also point to the importance of understanding evolution of the orchestration role. Fundamentally, this changing mode is tied with the coevolutionary nature of ecosystems (Aarikka-Stenroos & Ritala, 2017). Of particular note in the case is the move to collaborative orchestration following the dominating mandate to deinstitutionalize management and ownership practices and establish a core technology infrastructure. Moreover, as part of the orchestration mode or role evolution, we demonstrate the development of role-augmentation capabilities described by Hurmelinna-Laukkanen and Nätti (2018). The findings illustrate the GCIO evolving and developing new capabilities in effectively creating a collaborative mode of governance and focusing on enabling boundary spanners to translate across boundaries and mobilise support and desired practices (van Meerkerk & Edelenbos, 2018).


Creating integral and modular networks 

The findings recognise the role of both strongly tied or integral and loosely coupled and modular network structures in the ecosystem (Weil et al., 2014). As a result, we see in the network architecture the necessity of standardization to embed strong connections and flexibility to create different configurations of actors, roles, or relationships (Lusch & Nambisan, 2015; Thomas & Autio, 2018). Building on Jacobides et al. (2018), the findings demonstrate the role of standardized rules and subsequent alliances which develop the ecosystem through nongeneric, nonfungible investment. The strong ties defined by all-of-government contracts and panels and the focus on foundational digital infrastructure represent these integral network structures. These relationships also required significant coevolution alongside the ecosystem and the ecosystem logic, including how the government procured and managed ICT. Network governance defined by effective alignment and adjustment of private partners’ action is recognised as a barrier to government innovation (Caloghirou et al., 2016). These ties were built on the servitization of ICT products enabled by adopting cloud computing’s digital affordances. Built on resource liquefaction, structural integrity is found within a service-based co-creative value proposition built on the exchange of competencies, relationships, and information in relational service-oriented engagement over a transactional product-centric model (Lusch & Nambisan, 2015).

Network architecture flexibility was enabled by the layered–modular structure of the digital infrastructure. The use of modular actor networks reflects the ability to create different configurations of actors, resources, roles, and relationships, creating flexible solutions and subsequent resource density. Flexibility was supported by a hub firm, which defined connect and organised these networks bridging the the government procurement environment where some actors would have otherwise lacked the access, trust, or cohesion to directly interact (Jansen, 2017). These modular and mediating features are important for government actors that have often stumbled to create governance practices to handle digital networks (Wang et al., 2018). Networks have often been defined by confidence and familiarity among organizations and conformity-based reductions of perceived risks, limiting the network ability to perceive potentially successful collaboration opportunities or access to innovation(Dagnino et al., 2016). The structures enabled in the case by these modular and mediating features help redress some of these central government innovation barriers (Cinar et al., 2019; Uyarra et al., 2014).

Service Platform liquefaction and density

Service platforms are required for their characteristics of resource liquefaction and density (Lusch & Nambisan, 2015). Resource liquefaction, particularly the enablement of digital decoupling, virtualisation and scalable re-programmability, was crucial to undermining asset specificity. Beyond the enablement of shared infrastructure and interoperability, the digital platform defined by layered modular architecture drives generativity through upward and downward flexibility (Perks et al., 2017). Innovation was enabled as providers were able to build new applications on top of the infrastructure. Similarly, these applications were then able to be deployed across and draw from a range of infrastructures. This downward flexibility was important for data placement and storage, which have featured extensively in data sovereignty issues for government data, particularly built on the use public cloud infrastructure. 
 
These same principles drove the service platform evolution into a marketplace model defined by a technical platform emerging as a new intermediation model for government procurement. Arising from the models provided by the Software Framework Agreements, this evolution supports the connection between digital servitization and a platform approach (Wei et al., 2019). The platform model builds on layered structures based on stable core infrastructure to allow actors to build and offer services to agencies in an accessible and simplified way. This platform intermediated approach to procurement supports governance by simultaneously enabling collective coordination for servicing government agencies through the standardisation of resource interfaces and allowing individual service providers to innovate and, subsequently, the variety of resources offered. The marketplace allows the government to exploit and control digitized resources, facilitating connections and resource interfaces built on loosening control through the usage of open networks (Yaqub et al., 2020). However, the constructed and owned platform model enables the use of rules that shape or govern the nature of resource integration by actors.  The modular and layered architecture evolved to enhance resource density and thereby maximize the opportunities for service innovation.

Conclusion
Applying an ecosystem lens to digital transformation in government channelled through the role of developing governance features both illustrates and reinforces the necessary alignment and coevolution between institutional arrangements, organizational factors and capabilities, technologies and interactions and forms of collaboration with networks of stakeholders (Luna-Reyes & Gil-Garcia, 2014; Tassabehji et al., 2016; Weerakkody et al., 2016). Digital transformation, beyond IT-enabled organizational transformation and ICT artifacts as linear tools, recognises digital innovations’ embedding as part of coevolving technical knowledge and capabilities, values, business models, mission, incentive structures, formal regulations, laws, standards, negotiated actor roles, new actors and relationships.

In responding to calls to bring the ecosystem lens to the issue of digital transformation and explore governance mechanisms in ecosystems (Erkko Autio & Thomas, 2020; Kolloch & Dellermann, 2018; Nambisan, 2018), this chapter provides empirical examples of the roles of governance features in achieving the alignment defining digital transformation in the public sector ecosystem and adds to the systematic empirical evidence of how public administrations approach digital transformation (Gong et al., 2020; Mergel et al., 2019). Ecosystem structural properties and governance mechanisms are central to enabling and facilitating the collaborative value creation defined by digital transformation in government (Erkko Autio & Thomas, 2020). The socio-institutional context in which public sector ICT is deployed remains a crucial alignment factor (Cordella & Bonina, 2012). Supporting the OECD’s (2019) recommendations, we see high-level strategic governance defined by general political orientation as fundamental to digital transformation. Defining a unified vision for the transformation and establishing a set of broad goals and specific outcomes to drive continuous alignment with broader national priorities is central to the digital transformation trajectory. A clear governance framework for digital government with enabling institutional and legal set-ups to create a digital government environment is crucial to cut across silos and promotes sharing and collaboration. Legal frameworks need to be updated to support the integration and adoption of digital technologies, including data, funding models and ICT procurement approaches. Theoretically, we see the importance of interdependencies between institutional change and institutional rules, resources and practices. The case analysis demonstrates that institutional logics are not mutually exclusive and that the institutional logics may influence other institutional logics in the interinstitutional system, supporting both the focus on the multiplicity of institutional logics in ecosystems research (Thomas & Autio, 2018) and the role of institutional perspectives as an important lens to study digital innovation and transformation (Hinings et al., 2018). Importantly we demonstrate the importance of institutional interventions in adopting I.S. infrastructure in general and digital infrastructure in particular (Alzadjali & Elbanna, 2019). Moreover, we demonstrate the importance of a multi-levelled and recursive understanding of institutions logics and the need to see how institutions influence actors from the top down, but also the role of inhabited and micro-processes of institutionalization that influence institutional persistence or change (Purdy et al., 2019).

Our research supports both the focus on the orchestrator role in ecosystem literature (Mukhopadhyay & Bouwman, 2019) and furthers the discussion on central digital units in government (Clarke, 2020). We recognise establishing a centralized unit dedicated to digital transformation can play a critical role in setting a clear digital agenda, filling skill and resource gaps over the short term, and ensuring that fundamental enablers are in place to make the transformation happen. The centralized unit focuses on developing policies to accelerate and remove obstacles to digitization and experiment with partnership models. This digital government needs to be empowered to define an overarching vision for the digital transformation of the public sector and steer and coordinate actions. However, we recognise the need to balance centralisation and decentralization. We particularly see the movement to more diffuse leadership approaches to support the maturity of the ecosystem evolution and recognise the complex stakeholder landscape that can be enabled rather than commanded-and-controlled. The ability to develop a true ecosystem orchestration competency, over a traditional centralised, hierarchical command structure may be an essential enabler for digital transformation. This approach recognises the coevolutionary lens of ecosystems applied to roles and the socio-organisational complexity of ecosystem alignment, speaking to long-standing debates on the role of central agencies and horizontal governance in advancing public management reforms (Clarke, 2020).

This coevolutionary outlook is considered central to the ecosystem concept. It reflects the need for governance mechanisms to evolve, embracing changing maturity levels and the ecosystem’s structure through time. Similarly, it reflects a more adaptive approach in government built on continuous adjustments to deal with their surrounding environment, while also preserving stability and accountability, highly valued by government organizations. Effective public sector digital transformation appears to be grounded in managing the balance of responding with the necessary flexibility and agility to change while creating the structures and processes that enable teams to achieve transformation at scale.

This principle is further expressed in the network structure and architecture of coupling. Strong network architecture is a tool for ecosystem participants and sets the ground for building an ecosystem and drawing on the capabilities of a looser and more flexible network. Firstly, network architecture can enable the shift from a transactional product-centric model to relational service-oriented engagement. Moreover,  as Yaqub et al. (2020) suggest, digital innovation will require access to new network forms with weaker ties and the usage of open networks. Transformation and innovation in government have suffered from closed networks built on many barriers in tendering and contracting issues (Cinar et al., 2019). Finding means to connect and balance integral and modular networks may enable innovation while supporting the required investment and control. The inherent tension between flexibility and standardisation present in the ecosystem lens reflects the ecosystem’s strength as providing a design through which complementarities among non-generic modules can be obtained (Jacobides et al., 2018). 

Our findings point to the importance of increasing collaboration in an ecosystem focussing on coevolution. The government’s ability to engage with service providers and evolve with significant technological and industrial reconfiguration appears fundamental to achieving the desired transformation outcomes. This proposition is also apparent in the evolution of the service platform defined by the development of core digital infrastructure to enable the value of resource density and liquefaction (Lusch & Nambisan, 2015). Moreover, layered and modular components in this infrastructure can be harnessed to achieve innovation through the resulting upward and downward flexibility. The service platform provides a central governance feature to support the investment in key digital enablers grounded in promoting and adopting digital standards and coherent, interoperable and resilient digital government infrastructures. These digital infrastructures can set the foundation for new types of platforms (i.e. digital marketplaces) that will improve not only the government procurement of innovation and capabilities but may help to redefine the boundaries between public and private actors, creating new “scaffolding” for innovation supported by the technological, operating and regulatory innovations.
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 KEY TERMS AND DEFINITIONS

Better Public Service programme: The Better Public Services initiative was launched in 2012 for the public service to focus on ten significant problems over the next five years.

Cloud Computing: Cloud computing is a model network access to a shared pool of configurable computing resources (e.g., networks, servers, storage, applications, and services) that can be rapidly provisioned and released with minimal management effort or service provider interaction.

Government Chief Information Officer (GCIO): The Government Chief Information Officer is also the chief executive of the Department of Internal Affairs. They are supported in their specialist role by the Government Chief Information Office, a business unit in the Department of Internal Affairs.	

Hybrid Cloud: A network of servers operating as a cloud in a combination of On-Premise, Public and Private forms brought together to allow data and applications to be shared between them to meet an organisation’s ICT infrastructure requirements.

ICT Common Capability contracts: A government sourcing programme. Any business or ICT capability that can potentially be used by more than one agency, or across the whole of government, to support the delivery of business outcomes.

ICT Infrastructure: ICT infrastructure includes hardware (mainly physical servers), software, networks, data centres, facilities, and related equipment, which is used to develop, test, operate, monitor, manage, and support ICT services.

Infrastructure as a Service (IaaS): Infrastructure as a service (IaaS) delivers cloud computing infrastructure—servers, storage, network, and operating systems—as an on-demand service. Rather than purchasing servers, data centre space, or network equipment, clients instead buy those resources as a fully outsourced on-demand service.

Private cloud: Infrastructure that emulates some of the cloud computing features, like virtualisation, but does so on a private network.

Public Cloud: Public cloud is infrastructure that consists of shared resources. A cloud model is ‘public’ when the services are rendered over a network owned by a third-party which is usually available to anyone who wants to use or purchase them. Public cloud services provide massive on-demand scalability and management but are problematic for companies and government agencies who must comply with particular security mandates and data governance regulations

Software-as-a-service (SaaS):A model for distributing software in which a provider hosts applications and makes these available to users over the Internet. A provider licenses a SaaS application to customers as an on-demand service, either through a subscription or through a pay-as-you-go model.

Software Framework Agreements (SFA): Contracts developed between major service providers and the N.Z. government. The agreement treats the Government as a single customer, aggregating demand and providing agencies with access to a suite of products and services under standardised terms.
	


