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Abstract- The New South Wales Data Analytics Centre (NSW DAC) was established by the NSW government in Australia 
in response to the rapidly changing means by which society interacts with data, and the multitude of new possibilities for its 
retrieval and use. A world first, the DAC uses a combination of complex data analytics and science to solve ‘wicked 
problems’: those which have no single solution, and are driven by the needs of multiple stakeholders. State-wide benefit is 
facilitated through the tackling of these problems using a unique model for innovation, engaging with and executing high 
impact, big data projects. This paper explores the agile business process that has been utilised by the DAC in order to 
optimise use of resources whilst ensuring that focus remains with stakeholder engagement and flexibility in informed 
decision-making. Insight will be gained through an understanding of government processes in a new and growing field. 
Ultimately, the whole process of data innovation is aimed at solving the challenges that society and citizens may face, and 
that data and innovation has the potential to solve. 
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I. INTRODUCTION 
 
Despite the knowledge-sharing economy and the 
homogenising force of globalisation taking place in 
the service and technology industries, information 
silos are still a defining feature of many agencies, as 
discrete teams work to re-address a hurdle already 
overcome by their own organisation.1 Traditional 
business processes, whilst effective for the directness 
of conventional needs, are no longer capable of 
dealing with the information requirements of the 
complex and ever-changing consumer marketplace.2 
More and more companies are seeking to integrate an 
agile, free-flowing structure into their current 
business model in order to more effectively and 
efficiently suit the fluid needs of their entity.3 Agile 
processes are those which encourage a more flexible 
approach to agency decision-making, and seek to 
involve the customer at all stages of the development 
process.4 This leads to the production of a more 
innovative and streamlined deliverable, and optimises 
the ability of the organisation to cater to the client’s 
needs.  The use of this service-centric approach 
enables the mutual creation of value, with service as a 
key mediating factor.5 
 
1.1 The Age of Data Innovation 
This paper explores the agile approach to value 
creation within the data science discipline currently in 
use by the state of New South Wales (NSW), 
Australia. The NSW Data Analytics Centre (DAC) 
was established in 2015 as a government response to 
the rapidly expanding opportunities of data analytics, 
and is an exploratory venture in the ability of data 
mining and organisation to increase efficiency and 

effectiveness in the pursuit of government aims. More 
specifically, the DAC was designed to use data 
analytics to tackle ‘wicked problems’: complex, 
multi-faceted and unique issues that involve a number 
of stakeholders and have no single, ideal solution.6 
Issues are confronted, and areas of opportunity 
explored, through the complex manipulation of data 
brought together from a diverse range of government 
agencies, as well as commercial and open data. 
Through this analysis, the DAC is able to assist in the 
optimisation of policy-making and the provision of 
government services by agencies across the state in a 
way which provides some sense of the challenge and 
an opportunity to see the problem using evidence-
based data science techniques. 
 It is in the process of this evidence-based 
data science that the DAC applies an innovative in-
house developed methodology, adapted for the scale 
and diversity of government projects. Ultimately, 
these projects may be transformed and translated for 
commercialisation opportunities across different 
government agencies, or even industries; pivoting in 
customer, business and government facing spaces, 
and geographical locations. By applying a model of 
accountability, efficiency, and quality insightful data, 
the DAC is able to respond to the wide variety of 
‘wicked problems’ it encounters with successful data 
analytics. This achievement necessitates a formalised 
process able to accommodate scale, range and other 
demands across a range of data science projects, and 
is therefore of industrial and commercial interest to a 
wide array of stakeholders. It is envisaged that a 
unique process of extracting insights would lead to an 
innovative solution driven by data insights that would 
not be possible using traditional techniques of 
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innovation. The ability to connect different data sets, 
conduct data matching, data linking, data analysis and 
ultimately, data visualisation, would provide 
decision-makers with previously unattainable 
capability and insights into their business. Emerging 
from this process are often data models and 
algorithms that have the potential to not only re-
invent the way the same process is done, but also to 
innovate the process using emerging technologies.7 
The approach to this data innovation is covered 
below. 
 
II. APPROACH TO DATA INNOVATION 
 
In this section we discuss the approach to 
commercialising data assets and the various vehicles 
that may be used in the process. 
 

 
Fig.1. DAC Value Chain and Funnel 

 
Figure 1 illustrates the approach that was taken. Note 
that the coloured circles represent DAC projects in 
various stages of completion. The 1.x represents the 
Round 1 projects that had been approved by the NSW 
Cabinet, comprising senior ministers of government; 
and so on for further rounds. Four rounds of projects 
are currently in progress, with a fifth being 
considered as of writing. A round can comprise any 
number of projects. These projects could comprise a 
wide range and breadth of challenges from across the 
whole of government, from transport, medical, 
education, industry to emergency services, all with 
different challenges, all with different data sets, and 
all with different levels of data quality. 
 
2.1 Preliminary Requirements (Horizon Zero) 
The DAC is intended to facilitate NSW state-wide 
benefit through inter-agency support; hence the 
projects taken on by the DAC must satisfy a number 
of scoping requirements for consideration. The issue 
or opportunity must be of a significantly large scale 
within the state, so as to necessitate the use of limited 
DAC resources to determine a data-based solution or 
innovation. Similarly, the sponsor must demonstrate 
that the successful completion of the project will 

provide clear value to the entire state government and 
community as a whole. Hence, business metrics are a 
key component of every project. The project must 
also be cross-departmental, requiring the participation 
of a number of government agencies and their assets 
in order to sponsor cross-departmental information-
sharing and collaboration. Once a potential project 
has been approved, it may progress to the next phase 
of the process, entering the DAC value chain. A 
number of key questions must be asked of the 
sponsoring agency at this stage, such as: why must 
this exercise be completed? What do you expect to 
gain, and what will others gain? What differences do 
you envisage will result from this prospective 
project? Without these basic questions, the project 
may not deliver outcomes with value to all the 
relevant stakeholders. 
2.2 First Horizon: Proof of Concept 
The primary objective of the first horizon is to 
determine the scope of the project; identify, collect 
and analyse the relevant data; and determine a 
number of recommendations for what insights the 
data may provide. A preliminary model of limited 
scope and focus is also often created to demonstrate 
the potential use of the data and to identify the 
opportunity data can provide for exploring insights to 
business problems. A potential predictive model 
could be developed at this stage, provided there is 
sufficient long term data. It is this phase that can 
determine the success of the final outcomes based on 
the scope of the project. However, in some cases, 
completion of a Proof of Concept (PoC) may in itself 
be sufficient to determine a number of policy 
recommendations that may be implemented by the 
sponsor agency. The following section outlines the 
key elements to be explored during the PoC. 
  
2.2.1 Ideate Scope / Benefits 
At this scoping stage the DAC is in frequent 
communication with the project sponsor in order to 
determine the scope and key objectives of the project, 
as well as the data currently available and what data 
might be needed throughout the project. The scope of 
the project is to ascertain the size and elements of the 
challenge, and the DAC’s ability to solve this 
challenge using data-driven innovation. The sponsor 
provides information such as the background, key 
hypothesises and current metrics of the project, and 
all information is gathered into a lean data canvas. 
This template is designed to provide a starting point 
from which further discussion is facilitated, and a 
more extensive guideline as to the intended structure 
of the project may be developed through the input of 
a number of key stakeholders. An idea of the Proof of 
Concept (PoC), Minimum Viable Use case (MVU), 
and Minimum Viable Product (MVP) may then be 
projected. 
The determination of project scope and key outcomes 
are essential at this point, as without this crucial step 
the project is likely to stall under the pressure of 
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unlimited potential and unclear standards. The lean 
data canvas and open communication between the 
DAC, sponsor and other stakeholders provides a clear 
set of priorities and areas of potential risk that allows 
for the optimisation of the preliminary model, and a 
guarantee that all involved parties are looking toward 
the same outcome. At this stage the scope is approved 
by all relevant stakeholders, also forming the 
agreement to share relevant agency data for this 
particular project only. 
  
2.2.2 Legal/Privacy and Data athering/Governance 
After the preliminary scope of the project has been 
established, the DAC works to collect data from 
sources discussed in the previous stage, both open 
and departmental. Often open data is a valuable 
enabler to the overall outcome of the project, and 
should not be overlooked. Although open data is 
easily accessible, other data sources often involve 
privileged access, hence there is a significant legal 
process required to ensure the upholding of privacy 
and confidentiality requirements. This involves the 
signing of non-disclosure agreements (NDA’s), data-
sharing agreements, and possibly personal privacy 
approvals where individual information may be 
obtained from the data, etc. Any required data is 
requested from its source, and obtained for analysis 
by the DAC where possible. The data gathering 
process is often quite extensive, taking place over the 
course of a few months. Ethics approval from a 
suitably established Ethics Committee may also be 
required. 
The accessibility of the project is also discussed, 
according to the sponsor’s decision to share the 
DAC’s findings with related parties. The final model 
constitutes confidential information, and hence must 
be protected according to the relevant legal 
requirements. Once the various approvals and 
governance of the data is obtained, data collected, the 
data science process or data analysis commences 
often by data scientists or data analysts. 
  
2.2.3 Data Analysis 
Once data has been obtained, often a preliminary 
model for the project is created by the data scientists, 
usually with a limited scope and pointed focus, in 
order to determine the feasibility of the model design, 
and the usefulness of reaching the required goal. 
This model generally highlights a specific 
geographical location and/or set of variables, and is 
presented to the sponsor and other stakeholders to 
determine the value and insights of the data. In 
addition, it allows the value of the current data to be 
established, as well as what further data may be 
necessary to increase the value of the model in future 
stages. Access to a workable product also allows the 
data scientists to assess their ability to meet future 
expectations within a certain time frame and/or given 
set of variables. 

If it is determined that a model is not necessary at this 
stage, output will come in the form of a greater level 
and organisation of data that may be used to influence 
policy recommendations and future government 
intervention. 
 
2.2.4 Findings and Recommendations and 
Business Value 
At the end of the data analysis stage for PoC, or the 
creation of a preliminary model, results are validated 
against other data sets by the project sponsor and 
other relevant stakeholders in order to determine 
usefulness and viability. Based upon this output and 
response, recommendations for future activity are 
made by the data analysts, and presented in a 
summary closure report for the Proof of Concept 
Phase. The sponsor and stakeholders must now 
decide whether they wish for the project to enter the 
next phase, and provide any other feedback which 
they believe may improve the value gained from the 
given model and data, such as additional variables or 
a greater scope of the project. At this phase, a 
working model would be developed should the 
agency wish to explore the project further. 
  
2.3 Second Horizon: Minimum Viable Use Case 
The second horizon involves the expansion of the 
PoC into a potentially usable product. The scope and 
focus are usually still narrower than that of the 
intended final result, however any issues that may 
arise throughout the use of the product are more 
likely to become apparent and may be dealt with 
accordingly. In addition, the scope, variables and 
focus of the project are consistently refined 
throughout this process. More data may also be 
collected, depending on the feedback received at the 
end of the PoC. 
  
2.3.1 Scope Review 
The scope of the original test model is expanded to 
allow for more comprehensive testing, and greater 
likelihood of the detection of issues. This generally 
involves determining a new, broader scope that will 
include further variables and/or geographic locations. 
Any necessary additional data collection will be 
highlighted as a part of this process and a deeper 
process of integrating of the data under semi-
production environment. 
  
2.3.2 Platform and Data Integration 
The findings established by the review of the PoC 
phase are implemented to create a more focused, 
useful model that may be refined into a functional 
deliverable to present to the project sponsor. The 
scope of the model is expanded to create a more 
realistic picture of the current position, and to more 
efficiently devise either a solution to the underlying 
issue, or areas of potential growth. Once a functional 
model has been built, the validation of the model is 
tested using a greater range of data. 
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An example of a model that may be produced during 
this process is an open data dashboard. With the 
changing nature of information delivery and data 
sharing, the data dashboard is a custom built 
compromise between a workable client-facing end 
product and useful raw data for others to employ. 
Using existing structures of data, visualisation and 
projects, the dashboard brings together accessible 
learnings for users to employ for their own uses. 
  
2.3.3 Tech Solution, Develop Pilot, Business 
Solution Framework 
The next phase is to develop a working solution 
within the boundaries of the business rules of the 
sponsoring agency that both complements the 
existing business and enhances performance. In the 
process, the data analytics may provide useful 
insights to the agency and a possible innovative 
option to service delivery to the citizens of the state. 
At this stage the findings and business value are 
documented in case it requires productionisation into 
a living data analytics solution. 
  
2.3.4 Updated Findings, Recommendations, 
Business Value Proposition 
The newly formed data science model is presented to 
the project sponsor and stakeholders to be evaluated 
for further refinement and expansion of scope. At this 
point it is essential to determine all the key features 
and capabilities necessary to create optimum value, as 
the development of the model will be entering the 
final process in the next stage. Testing is based on 
value creation, usability and clarity of key metrics. At 
this stage it is required that a production version be 
developed and stress-tested, load-tested and tested 
against specifications, to ensure it functions within 
the client agency’s live environment. Hence, a 
Minimum Viable Product (MVP) is created. 
  
2.4 Third Horizon: Minimum Viable Product 
The third horizon is the process by which the test 
model becomes a final product that may be presented 
to the sponsor as a deliverable for commercial use. 
The prototype developed in the previous two horizons 
undergoes a rigorous testing and revision process 
according to the updated requirements and 
suggestions at the close of the previous stage. Its 
scope and focus are further revised to match the 
entire area(s) of interest. In addition, the model 
usually undergoes a significant technological change 
in order to ensure a smooth transition from the DAC 
to the sponsor on delivery, as it must be designed 
according to the capabilities of the sponsor’s network 
and staff. Once the final product has been delivered, 
there is potential for further use and 
commercialisation of the model, such as its 
transformation into a spin-off product that may be 
presented to other clients for their own use. 
  
 

2.4.1 Refine Data Analytics 
The scope and focus of the project is expanded to the 
optimum level of information retrieval and 
organisation, as per the requirements of the sponsor 
and stakeholders. The data is further refined to take 
account of the enhanced analytics capability of the 
data model being developed and the relevant quality 
of the model as it matures in both data and analytics 
capability. It is at this point that operationalising the 
model, i.e. ensuring it functions within the client 
agency, becomes critical.  
  
2.4.2 Operationalize (Scale Up and Test), Tech and 
Business, Performance Reports 
The model undergoes significant testing, and is 
transferred to a format that may be used by the 
receiving agency. It is then completed and delivered 
to the project sponsor for commercial use. Its 
performance is regularly reported, both for evaluation 
purposes and to identify any further upgrades that 
must be made subsequent to delivery. 
  
2.4.3 Benefits Realization, Business Metrics, 
Commercial Plan 
The sponsor agency is able to gain benefit from the 
model through the updated data volume and 
analytical ability. The DAC considers further 
usefulness of the model from a commercial 
standpoint, such as its transformation into a tool for a 
similar purpose, or its translation into a resolution for 
a different geographic area, industry, or 
socioeconomic group. 
 
III. CASE STUDIES 
 
3.1. Builder Insolvency 
3.1.1 Description & Approach 
Every year many homes are uncompleted due to mid-
project insolvency of builders. This project was 
intended to build a predictive model in order to more 
accurately pinpoint builders at the highest risk of 
insolvency in the next few years. This would then 
allow for more targeted intervention and government 
policy in reducing both the instances and impact of 
builder insolvency. 
This project involved the training of a statistical 
model and an ensemble of models predicting builder 
insolvency within a given horizon, based on a number 
of financial and non-financial variables. The model 
was compared to, and substantially outperformed, the 
current system. Ultimately, the well-being of NSW 
citizens is of the utmost importance, and we must 
consider how this project could alleviate unnecessary 
aggravation and pain when building a home. 
 
3.1.2 Findings & Significance 
The strong performance of the model in comparison 
to the previous system demonstrates that predictive 
modelling is an efficient and viable solution in this 
business environment. The model demonstrates 
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strong accuracy and performs better in eliminating 
false negative cases. The project also provided a list 
of builders with a high risk of insolvency within the 
next 36 months that had not previously been 
recognised. These builders may now be targeted for 
further investigation. 
The data-driven analytics model allows for regulators 
the ability to identify builders who are at high risk of 
insolvency across a range of characteristics identified 
by the data model. The data model outlines financial 
and regulatory risks a builder may face, allowing the 
government regulator to converse with the relevant 
organisation and assist where possible. This approach 
may also reduce the number of fraudulent insolvency 
practices by builders. This project is now entering a 
commercialisation phase for use across other 
industries and regions. 
  
3.2 VET Outcomes 
3.2.1 Description & Approach 
Australia’s geographic dispersion can create silos of 
inland semi-urban communities with skill deficits, as 
observed in the Hunter region of NSW, north of 
Sydney. This project was undertaken to match skills 
developed through tertiary education programs, 
outside of universities, with employment 
opportunities and needs in the area.  
The project is essentially an exercise in text to vector 
(text-to-vec) conversion, using natural language 
processing to discern from course outlines, 
employment ads and current and projected 
employment needs data in the region, whether 
educational offerings were translating to community 
needs and employment opportunities. Much work has 
been done in the area of language processing, 
including in the employment sector. The approach to 
bring together employment and educational outcomes 
offered, however, is a relatively new approach to a 
‘wicked problem’. 
  
3.2.2 Findings & Significance 
Using this text-to-vec conversion, the data-driven 
model can discover matches between jobs and 
courses. Furthermore, we understood the extent to 
which we could match need, the current state, and 
opportunity. This at its highest level is essentially 
universally applicable, and the experience we gained 
through carrying out the process enables us to act 
with greater expertise and efficiency on similar 
challenges. 
These findings will also assist in defining new 
courses to fill opportunities, identifying the ‘gaps’ in 
the courses offered currently and even formulating a 
description of the potential course outline. This also, 
to some extent, explores how behaviour and 
preference change according to opportunity. 
Educational choices are expected to change with the 
availability of new courses and employment 
opportunities; however, much further research is 

required to establish viable use cases for a 
commercially viable solution. 
This project had significant stakeholders in two high-
value industries. It provided ample opportunity for a 
spin-off potentially coming to fruition as an 
employability indicator for people selecting tertiary 
education subjects that will translate to jobs in their 
local area. Integrating this model for another 
stakeholder higher up the value chain, this project 
could assist employment websites in building a better 
picture of employment prospects and expectations. 
The study could also guide course creation not only 
for Government tertiary education but for private 
college offerings as well, and could be tailored to a 
particular area. 
  
3.3 Ease of Doing Business 
3.3.1 Description & Approach 
The ease of doing business is a metric that could 
always be improved, and it is believed that a better 
understanding of NSW’s current performance and 
comparisons to other, similar, jurisdictions will assist 
in the identification of areas where reform is needed. 
This project involves the gathering of information on 
a number of key metrics, in a number of industries 
and jurisdictions, in order to provide a clear 
understanding of the NSW’s business environment’s 
competitive strengths and weaknesses. 
Using a combination of World Bank “Doing Ease of 
Business” statistics and local New South Wales data 
and government statistics the data scientist team were 
able to build a data model which could ask ‘what if’ 
questions, i.e. what if a certain characteristic was 
altered? What impact would this have in the overall 
ranking? The data model was developed to assist in 
policy decision-making to make the state more 
competitive with its comparators. Local data was also 
sourced for freight movement, taxes and export at the 
initial phase of the project with a view to facilitate 
multi-layered, data-driven decision-making. 
  
3.4.2 Findings & Significance 
It was established that finding greater data could lead 
to better determinants of ease of doing business. 
Open data is increasingly available as awareness of 
the capabilities and power of data is spreading. The 
findings for this project would enable decision-
makers and policy developers the opportunity to 
explore valuable triggers to improve ease of doing 
business in a given environment and also to identify 
the attributes that constitute enablers or blockers to 
the smooth running of an economy. 
  
CONCLUSION 
 
This paper has sought to establish a framework for 
approaching data-driven projects within 
organisations, developing an innovative approach to 
problem-solving. Having been provided a set of 
challenges by the NSW Cabinet, the task was to 
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establish the value of data to address ‘wicked 
problems’, as well as to develop opportunities to 
improve services to the NSW community across a 
range of disciplines. This allows us to ensure that the 
citizens of the state may be served by the government 
as well as possible. 
A pipeline methodology of data-driven innovative 
solutions to society's challenges using data science 
has been developed and is currently being utilised by 
the DAC. Three case studies have been explored, 
culminating in the key findings and observations as 
outlined below: 
1. There must be adequate business unit 
support, i.e. the sponsoring department must own the 
project and must be prepared to establish a 
framework to consume the output of the data driven 
outcomes to develop innovative services. 
2. There must be willingness of the sponsoring 
organisation to source and share data either within 
their own silos or from their partner agencies. The 
greater the data availability and quality, the greater 
value of the outcomes. 
3. The department must be prepared to offer 
compensation for the data analytics work. Free 
consultancy has no value to the sponsoring 
organisation. 
4. Once the scope is agreed and the data 
obtained, the process of data science begins. 
Openness and detachment from the business is a 
prerequisite to ensure objectivity is maintained in the 
exercises. Keeping the data analytics period brief, 
between one and three months for each phase, 
ensures continuity of engagement with the sponsoring 
organisation as well as a framework that fosters 
ongoing development and output. 
5. The data-driven project must engage the 
client at all times during the analysis to obtain 
feedback and new insights. The whole process is a 

continuous iterative exercise to develop insights, 
observe outcomes and develop ‘what if’ scenarios. 
6. Outcomes must be presented to a wide range 
of stakeholders to allow for a broad range of possible 
applications and implications of the findings. 
7. The findings report must outline a clear set 
of next steps to develop further any data models, and 
also continue to enhance the findings to add further 
data sets. This allows for the provision of greater 
insights. 
8. The value of data analytics must be firmly 
established by way of both tangible and intangible 
outcomes. 
9. Value to the stakeholders must be promoted, 
and the outcomes operationalised to ultimately ensure 
the benefit of the state as a whole. 
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