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Executive Summary

This is an executive summary of the rep@ritical Issues and Emerging Issues: The Digital Economy in
New Zealand, 2017The purpose of this summary documentis to contribute to informed discussion

on the digital economy in New Zealand.

Focusing on the preferred future of New Zealand as a digital natom utilising an environmental

scan, the author identified Critical Issues and conducted an Emerging Issues Analysis

The analyses show that MeZealand has the potential to becoméeadingdigital nation. Itis the
I dzi K2 NR& O2y 0SyGAz2y GKIG bS¢g %SItlyR Oy 0SS |

1 Social equity and population wdbeing through conscious economic development in the
digital age.
1 Regenerative environmental managemerthrough digitization, development and

application of advanced technologies, environmental awareness, and informed action.

According to the Organisation for Economic@eration and Development (OECD, 2G).7&lew
Zealand is performing well (top ten) in some categories of the Information and Communications
Technology (ICT) Industry. This is consistent with some areas of strong performance on both the
Network Readiness Index (NRI, Baller, Di Battista, Duttan&in, 201§ and the Digital Evolution
Index (DEI, Chakravorti & Chaturvedi, 2017

However, there are also areas where New Zealand should take urgent action so that development
interventions will bring early and significant shifts in performancees&uareas include (but are not
limited to):

1. Increasing export of IGElated products and services (including embedded ICT), with clear
marketby-market export targets;

1 Digital nation is defined as a nation with a thriving ti§{economy], where our businesses, people and
government are all using digital technology to drive innovation, improve productivity and enhance quality of
life for all New Zealanders. The genesis of this definition is discussed in the Definition efskeation.

2 Critical Issues and Emerging Issues are empirically identified policy issues. They are defined later in this
executive summary. Their genealogy and usein policy analysis is further explained in the Scope, Limitations
and Method section.

8 Organisation for Economic @mperation and Development, (OECD 2017), OECD Digital Economy

Outlook, 2017, OECD Publishing, Paris.

4 Baller, S., Dutta, & Lanvin, B. (2016), The Global Information Technology Report 2016: Innovatingin

the Digital EconomyBaller, S., Dutta, S., & Lanvin, B. (Eds.), World Economic Forum, INSEAD and Cornell
University.

5 Chakravorti, B., & Chaturvedi, R.S., (2017), Digital Planet 2017: How competitiveness and trustin

digital economies vary across the world, The Flet@mhool, Tufts University.



2. Increasing total business expenditure on research and development intensities I@The
Industry;

3. Investigating the role of IGElated patents, and of broader forms of intellectual property, in
supporting or inhibiting digital innovation in New Zealand; and,

4. Identifying effective business models available to digital innovators thétkendevelopment
to sustainable economic scale; sufficient to support the establishment of education/training
in, and targeted ecosystem support, of those models. Thisis not about picking winners, itis

about finding winning strategies.

Such performanceraas are important indicators of innovative capacity (OECD, 201548; &uarez

Villa, 1990), and for an export nation they are Critical Issues that require urgent Issues Man&gement
CurrentIssues Management programmes may require further researthaeful reflection on their
efficacy, as they are embedded in a rapidly evolving economic system influenced by complex and

simultaneous technological convergences.

Due to rapid change external to New Zealand an Emerging Issues (that is, explotoogch to
improving our understanding of these four performance areas is required. However, they are also
Critical Issues (requiring early action) in terms of the need to improve performance. An energetic

approach to early adoption of new interventiorsssecommended.

Becoming a leading digital nation will require an inclusive approach, that fully utilises the significant
human capital available within New Zealand. In addition, itwill require a collaborative approach that
embraces the social and ecomic capital available to New Zealand through partnerships such as the
Digital Five (D5) Nations

Becoming a leading digital nation will alse ¢hallenging. However, it can bring significant positive
impacts for New Zealand, through greater equity, wieing and environmental sustainability. The
analyses undertaken here identified twenty Critical Issues for New Zealand which are enunrerated i

the next section.

6 Issues Management describes an anticipatory strategic management process that helps organisations detect
and respond appropriately to emerging trends or changes in the spaiigical environment (per, the Institute

for Public Rlations, athttp://www.instituteforpr.org/issuesmanagement/)

“Well-being is a multidimensional concept that goes beyond the level or rate of growth of GDP or GDP per
capita. Itincorporates those measures, but extends to include measures of personal wealth (incl. median
wage, assetwealth, disposable income, hogsaffordability etc.), as well as health, mortality, security, life
satisfaction etc. Welbeing should also include measures that show whether there is equal access to
opportunity, and whether economic benefits are distributed equitably.



https://www.ict.govt.nz/governance-and-leadership/international-leadership/d5-wellington-2018/
http://www.instituteforpr.org/issues-management/

Summary of Critical Issues for New Zealand

The following are the Critical Issud¢ew Zealand must address if it is to become a leading digital
nation.Critical Issues are defined as followBata is available for these issues, thaipacts are likely

to occur in the next5 years, and they require immediate Issues Management.

1. Set strategic targets for the OECD Information and Communications Technolodyi ¢i@IT)
Economy OutlookeasuresNetwork Readiness Ind€NRI) andDigital Evolution Inde¢DEI)

rankings: Top tenin both the NRI and DEI, relevant catégagts in the OECD ICT Industry
measures.

2. Increase export of IGelated products and services (including embedded ICT), with clear
marketby-market export targets.

3. Increase investment in research and development in ICTs, aridt€lfated technologies.

Two broad research foci: (1) Fundamental research, and (2) Commercialisable outputs.

4. Improve the Intellectual Property (IP) ecosystem. Investigate the role of patents and broader
forms of IP, for example, copyright, trademarks, trade secrets, strategitngrship
agreements, and employment contracts etc., in either enabling or constraining digital
innovation of ICT services and ICT goods. Factorinto this analysis, the quality of legal (human)
capital available to supportinformed IP strategies and piaid both within New Zealand and
TNRY AYUSNYFGA2Y It 8GoSald Ay OfFaaé O2YLI NF G2

5. ldentify effective business models available to digital innovators that enable development to
sustainable economic scale; establish education in and business support ofrttoakass.
Factor into this analysis the range of traditional and new capital raising mechanisms
appropriate to different business models and technologies, and the economic impacts of
different models.

6. Investigate the two faces of equityequitybetweemations and equityvithin New Zealand
and implement datainformed policy, strategy and interventions to improve equity from both
perspectivesNew Zealand can lead the world in social equity and population whediing in
the digital age, but it has not ddeved thatt yet.

7. Address comparatively high total taxation rate (TPTRhis requires investigation of equity of
contribution across the tax base, and efficacy of tax law in dealing with-bisker entities

and transactions.

8 China, Koreamd China Taipei are best in class fort@ated patents (OECD, 2017, p. 130)
9Total TaxationRate (TFR)SFAYSR &Y &G¢KS &dzy 2F LINRFAG Gl EX f | 02 dzN
taxes, turnover taxes, and other taxes, as a share (%) of commierciaJNE FA & ¢ 6. I £ £ SNI SG | f &3

3


https://www.google.co.nz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjpktv9je_YAhWBGJQKHQxtCqQQFggnMAA&url=http%3A%2F%2Fwww.oecd.org%2Finternet%2Foecd-digital-economy-outlook-2017-9789264276284-en.htm&usg=AOvVaw09sC6y11ZtCSLKKdwUJmbL
https://www.google.co.nz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjpktv9je_YAhWBGJQKHQxtCqQQFggnMAA&url=http%3A%2F%2Fwww.oecd.org%2Finternet%2Foecd-digital-economy-outlook-2017-9789264276284-en.htm&usg=AOvVaw09sC6y11ZtCSLKKdwUJmbL
http://reports.weforum.org/global-information-technology-report-2016/networked-readiness-index/
https://www.google.co.nz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=4&cad=rja&uact=8&ved=0ahUKEwjbrc65ju_YAhVCGpQKHewDCZoQFgg5MAM&url=https%3A%2F%2Fsites.tufts.edu%2Fdigitalplanet%2Ffiles%2F2017%2F05%2FDigital_Planet_2017_FINAL.pdf&usg=AOvVaw0PjPttpcDLqs-WQ-7e-SeS

8. Building on the work of thénformation Law and Policy Projecollaborate with The Law

Foundation on an overarching plan for law reform in relation to the digital economy.

9. Investigate barriers to adoption of the latesidhnology by government. Develop a plan to
increase government procurement of advanced technology.

10. Investigate best in cla¥sexamples of management schools and compare these to New
Zealand exemplars. Focus on improvements to digitel pedagogy, and ppaches to
digitization change management.

11. Improve Mobile Network Coverage.

12. Investigate status and impacts of new generation mobile, analyse best approach to improve
speeds, and develop an infrastructure optimisation plan for copper, fibre and wireless ac
New Zealand.

13. Maintain continuous improvement of International Internet Bandwidth kb/s per user.

14. Reduce mobile cellular tariffs.

15. Reduce fixed broadband Internet tariffs.

16. Increase households with Internet access, and Intesretbled devices per houselb

17. Investigate barriers to increased ICT use for Business to Business transactions and develop a
plan to address the top five barriers.

18. Continuously improve government ICT promaotion.

19. Ensure New Zealand is included on the Freedom on the Net index; aadtigate impacts of
decreasing Internet openness on New Zealand.

20. Analyse and implement continuous improvements to cyber security at government,

institutional and individual household levels.

There is already substantial work underway within governmentiarttie private sector to address

these Critical Issues. New interventions underway include the formation ofake/Norking Groyp

formation of the Ministerial Advisoy Group on the Digital Economy and Digital Inclustbha

reconvening of th&Vorking Group on Pay Equjand the recruitment of &hief Technology Officer

These initiatives were foreshadowed The Future of WorkFuture of Work Commission, 2016),

released byhe New Zealand Labour Party prior to the 2017 elections.

A good next step, is a stocktake of current actions and gap analysis that will collate current initiatives
in the private, public and NFP sectors, investigate key points in-agesscy collaboti#on, and target
doubledzL® | YR NBRdzyRFyd LINPINI YYSao 2 KSy GKFdG Aa

10Best inclassin 2016, according to Baller et al. (2016, p. 219), were Switzerland (1 of 139) and Belgium (2 of
139).


http://www.lawfoundation.org.nz/?page_id=6984
https://www.google.co.nz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwiYtfHF5-7YAhUMxrwKHbivDDEQFgguMAE&url=http%3A%2F%2Fwww.treasury.govt.nz%2Freleases%2F2017-11-24%2F&usg=AOvVaw3ITPJC_nigfdIsXh5oyaHx
http://www.mbie.govt.nz/info-services/science-innovation/digital-economy/dedimag-tor.pdf
https://www.google.co.nz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=7&cad=rja&uact=8&ved=0ahUKEwiEoOTA8-7YAhWCvLwKHSwRCKQQFghCMAY&url=http%3A%2F%2Fwomen.govt.nz%2Fnews%2Fjoint-working-group-pay-equity-principles-reconvened&usg=AOvVaw14l57-TJHvykZsPfqHGTTI
https://www.google.co.nz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjcn9vG6O7YAhULxLwKHQMvCNMQFggtMAE&url=http%3A%2F%2Fwww.mbie.govt.nz%2Finfo-services%2Fscience-innovation%2Fdigital-economy%2Fcto-tor.pdf&usg=AOvVaw3OGFHkO1bvTqUE5D2yud0U
https://www.google.co.nz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjw2YSRke_YAhWFn5QKHVEDDToQFggnMAA&url=http%3A%2F%2Fwww.futureofwork.nz%2F&usg=AOvVaw1RezHkRK0pbMfdnSij-qXj

should be constructed, consultations completed, and implementation should begin as soon as

possible.

Much work has already beendonetomakeéS 6 %Sl t FyR  aaidlyR 2dzié¢ RA3
Chaturvedi, 2017), and capitalising on past momentum will assist us to target limited resources in the
most effective manner possible. In addition, the analyses undertaken here identified elevegirigme

Issues for New Zealand which are enumerated in the next section.

Summary of Emerging Issues for New Zealand

The following are the Emerging Issubgew Zealand must address to become a leading digital nation.
Emerging Issues are defined as follswrhese issues require definition, contextualising, awareness
raising or initial philosophical examination in preparation for data collection and Issues Management.
These issues are longer term and likely to have effects within 20 years, thus regoinegliate

exploration.

1. Extend the analyses conducted by the Future of Work Commission (2016), through futures
analysis of the changing work environment on an industry by industry basis. Create a series
of Future of Work (FoW) indicators that enable thevdopment of FOW data sets.

2. Investigate economic resilientef the digital economy in New Zealand.

3. Investigate therising influence of China on digital innovation and exports, and how this is likely
G2 AYLIOG bSg »SIElyRQa SELRNI YIFENY SO LR2GSYI

4. Investigate systems for anticipatory governattcéd emerging technologies, and the potential
impacts of anticipatory governance on digitalinnovation in New Zealand.

5. Conduct philosophical investigations of the structure and role of government and the
evolution of the rule of law in New Zealand; along with the impacts of technological change
on governmentand law.

6. Investigate energy security: sustainable, reliable and affordable electricity in a mobile,

connected and digitalldependent New Zealand.

11 Economic resilienceis defined as the polingtuced ability of an economy to withstand orcver from the

effects of exogenous (or, indeed, endogenous) shocks. Conversely, economic vulnerability describes the
exposure of an economy to such shocks especially in relation to vulnerabilities created by economic openness.
12 Anticipatory governancesia broadbased capacity extended through society that can acton a variety of

inputs to manage emerging knowledgased technologies while such management is still possible.



7. Populatng a preferred futureg investigation of population targets for a digital nation;
realising the full potential of human capital; and, encouraging and rewarding economic
participation for all New Zealanders across their life span.
8. Define and explore New Fef  yRQa O2YLI N} GA QPSS yR O2YLISGAIDG
economyg gain a new perspective fora new economy.
9. 58FAYS YR Ay@SaiduAaarisS bSg %SItlyRQa Ayyz2gli
10. Explore the role of geographic isolation in enadplor constraining the digital economy in New
Zealand.
11. Explore and define the role of environmental technologié®w digitization can both
measure and positively impact environmental, economic and sociatvegit, and how New

Zealand can lead the world datainformed, regenerative developmetit

bS¢ %SIHtlyR Aa y20 aqadGlFNIAy3a FTNRY T SNRBéE Ay NBf I
here. Rather, there are authoritative sources globally and locally that provide a starting point. The
emphass, here, is on @&onsciousapproach to each Emerging Issue that informs peinakers,

political influencers and the population.

Raising awareness through the sourcing and provision of good information, and being both
consultative and fair, will suppoetffective future Issues Management. It will assist us toinfluence an
inclusive future we prefer; rather than becoming the passive recipients of a future, divided. This leads

to the conclusion of this summary, which follows in the next section.

13 Regenerative development evolves the ethos of sustainability into one of regtoa of resources.



Condusion

New Zealand can become a leading digital nation, with foundations of social equity and population
well-being through conscious economic development in the digital age. It can, and should, lead the
world in regenerative environmental management thigh digitization, development and application

of advanced technologies, environmental awareness, and informed action.

The New Zealand Government has envisioned a preferred future in the form of New Zealand as a
digital nation. New Zealand can becomleading digital nation, that promotes the equity and well
being of all New Zealanders. To assistin achieving this, the author has outlined twenty Critical Issues

and eleven Emerging Issues to be addressed.

Philosophical reflection is needed as we discovhowve really are in the new, digital paradigm.
Consciousness and effort are required to ensure that changes are positive for all New Zealanders. If
leading as a digital nation seems a mountainous task, itis a mountain we-areating and climbing

together, and an endeavour we should not shy away from.

Substantial benefits can be achieved, and by continuously analysing and managing Critical Issues and
Emerging Issues, New Zealand has the potential to overcome many of its persistent social, economic
and environmental challenges. We can lead the world to the top of this mountain, by creating our

own pathway, and addressing our issues. For, as Sir Edmund Hillary is cited as saying:

GLO Aa y2i0 GKS Y22dzyludahy 6S O2vyj¢

(in, DeVyre, 2007 [200&)

14 DeVyre, C. (2007 [2000]), Hot Lemon and Honey: Reflections for Success in Times of Change, Everest
Press.



Purpose

The purpose of this document is to contribute to informed discussion
on the digital economy in New Zealand.

Ontology ancepistemology

GYYy26f SRIS NXI|jdzA NSa OF NS P

Leunig (2010)

There are many perspectives from which futures studies can be viewed and the field is not without
controversy (for example, see Slaughter, 2011). As ndbted purpose of this document is to
contributeto informed discussion on the digital economy in New Zealatiker than to critically
analyse futures and foresight perspectives. However, it is still wise to be reflexive; providing a
GLRaArAbGA2yAy3de | a G2 GKS f Sy itingpyodessesl Khif discissos NI a ¢
document is informed by a relativist ontology and a constructiosigijectivist epistemology.

Importantly, in relation to futures studies, the following assumptions are made:

(1) There will be atleast one future, but theage many potential futures;

(2) These potential futures can be influenced by choices made by members of human society;

(3) As members of human society can influence the future, we are at least partially responsible
for future eventualities; and,

(4) To behave responily we should discuss what our preferred future/s might look like, and

consciously create and share knowledge to support the conception of such preferences.

I OO2NRAY3 (2 +2NRBA&A oHAAMI LIdmMOY GX Fdzl dadh &G & dz
the futures field is that of the existence of many potential alternative futures, rather than simply a

AAY 3t S Fdzl dzNB o ¢ +2NRa O6HnnamI LIdmo Ol dziAizya GK
predictable but thatthere are various alternatdli dzZNS a4 > ¢ KS NBY G Cdzi dzNB 2 dzii ¢
08 2dzNJ OK2A0Sa Ay (KS LINBtakénfadaysinfluebcdthefutiahe] itRS OA & A 2
our responsibility to be conscious of the possible outcomes our decisions and actions might catalyse
(Voros, 2001, p.2). For Voros (2001, p.2) there are four perspectives from which to view the future,

those being:

1 The possible (where anything can happen and imagination is unconstrained by reference to

knowledge or substantiated data);



1 The plausable (thirgthat could happen, based on analysis of current knowledge);
1 The probablé® (things that are likely to happen based on analysis of current data trends);
and,

1 The preferable (what we want to happen, based on our value judgements).

While acknowledging botthe importance and the interrelatedness of each, Voros (2001, ). 2
notes the analytical challenges and limitations of the four perspectives. Forexample, the challenge of
complexity when attempting to analyse possible futures; which, for Voros (208,ip embedded

more in the Arts than in sciente Voros (2001, p.2) also notesthe limitations of utilising trend analysis

to ascertain probable futures; an endeavour that often fails due to various forms of disruption (2001,
pp. 22). A similar issuarises with analysis of plausible futures, due to embeddedness in current
structures and knowledge; while the determination of preferable futures relies upon consensus that
may not be achievable (Voros, 2001, p.2).

Voros (2001, p. 2, see also Lynn, 2Q&b,2%22) also cautions that both datdependent futures and
possible or preferred futures are informed and constrained by context, as the analysts are always
located in a specific history, time and space. This being said, Inayatullah (2008, psGpptsts the
O2y OSLIi 2F F LINBFSNNBR TFdzidaNBsE FyR Llarda GKIG
dzy RSNEGFYRAY3 2F (GKS LINRPOSaasSa 2F OKFIy3aS az2 (Kl
to Sahtouris (2002, in Inyatullah, 2008, p.M0 = Ly &l (dzf f I K adl dSa GKIFaGy
FNRY NIyR2YySadaa (2 O2yaOAazdza GAaA2YySR RANBOGAZ2Y
cautions analysts who seek or propose absolute prediction of preferred (or specific alternative)
futures, emphasising the cyclical nature of change and adaptation:
a¢KS g2NI R Aa | Ocgoncedfednap the Rilurgdlichadiges. a 8 a G SY
CKdzas sKAtS 68 YySSR | Qrarzys s8 R2 y2(G ySSE

It is, therefore, apprpriate that we consciously reflect, discuss, decide and act in a manner that
catalyses preferred futures, embedded within many alternative futures, framing this as an
evolutionary endeavour. As such, we address an implicit question: If the future $$dramng and

there are alternative futures, which futures do we prefer?

15¢ SNIYSR (GKS GLINROI o6f &é FdzidzNB Ay +2NRAa OHANAME LIOPHO D
16 A caution here in conceptualising these as dichotomous; rather, theyoma continuum where the arts
energise exploration and the sciences add the rigor of investigation.



Forthe purposes of this analysiswe focus on a preferred future in the form of New Zealand as a digital
nationt’e® CKA&d A& FNILAOdz SR o0& (B&lding b Bigital ®&idnft I Yy R D
GKSNBE I RAIAGIE yFrGA2y Aa RSFAYSR % @héreoun!l yI .
businesses, people and government are all using digital technology to drive innovation, improve

productivity and enhance thequali® ¥ f AFS F2NJ It f bSg %SIfl yRSNEE ¢
p.5).

Scope, Limitations and Method

The purpose of this documentis to contribute to informed discussion on the digital economy in New
Zealand. Analysisfocuses on the preferred futuideiv Zealand as a digital nation. This limits the
scope of the discussion. The methodology supporting this discussion document is qualitative; with
the primary method being Emerging Issues Analysis, through environmental scanning of relevant

academic angbrofessional literature.

It is acknowledged that due to proprietary rights not all literature is available to the analyst.

Quantitative data is cited from literature where relevant; however, no test has been made of its
accuracy and no new quantitatieklata has been created. Rather, preferenceis given to data derived

from authoritative sources. The analysis presented herein is not intended to be predictive; rather, it
offers insights to inform discussion regarding Critical Issues and Emerging IsgfigeNaw Zealand

digital economy.

I OO2NRAY3 (2 ! YIEN} omdpdpmMI AYy [Fy3IZT Hanm omdpdhy 8 =
Ff GSNYIFGAPSa FyR OK2A0Sa& | o2dzi GKS 7Fdzi°dedh® ¢ @ 2 f
(2001) and Wicklein (1993; 2005) pointto two primary and istedated research methods, each with

strengths and limitations:

1. EmerginglssuesAnalysis al NASY omdpdmI AYy [Fy3I wnnm LiIdmMoD
ofthe fundamentaltay & 2 F FdzidzNAaida |yR FdzidzNBa &GdzRAS A D

17 For consistency with this vision of a digital nation, the term nation has been used through thistreport
rather than country.

8¢ KS 02y a i NEuged indh& @igidaNEporhowever, itis used interchangeably with economy
and industry. For clarity, we focus here on the digital economy.

19 An interesting description of futures methods is availablefuures Research Methodology 3ahich is
available at:http://www.millennium-project.org/millennium/FRMV3.html

10


http://www.millennium-project.org/millennium/FRM-V3.html

review of literature and precedes the synthesis and communication of findings resulting in the

generation of an Emerging Issues Analysis (2001, p. 13).

As such, the Emergingsues Analysis is used to ascertain both Critical Issues that are being
managed (or should be), and Emerging Issues that still require definition, contextualising,

awarenessaising or initial philosophical examination in preparation for Issues Management.

1 Emerging Issues Analysis has strengths. For example, it provides broader exploration than
that gleaned from trend analyses. Further, it embraces a broader definition of expertise as

well as multiple fields or perspectives. However, limitations mussi Bk acknowledged.

For example, analysis is subjective (Marien, 1991, in Lang, 2001, p. 16), therefore each scan
presents insights that inform (rather than predicting truths). Other challenges can include the
volume of material available for revieand difficulty organising themescare must be taken

to avoid scopecreep and maintain analytical focus (Lang 2001, p. 16).

2. The Delphiinspired techniques Utilising the knowledge of current domain experts, Delphi
techniques focus on trends, surveys andchsensus building. Delphi are used primarily for
analysing the critical problems and Critical Issues in a specific field, where data and expertise are
relatively abundant. Delphiis solutidocused and supports sheterm contingency planning{0
5 years)(2001, pp. 17; Wicklein, 1993; 2005). Delphi techniques are strengthened through

preliminary environmental scanning (Lang, 2001).

1 Delphi methods have strengths, particularly in relation to stiertm problem solving and
contingency planningHowever, they are limited in relation to the assessment of Emerging
Issues. Thisis due to reliance on historic knowledge and past data trends that do not account
for disruption. Other limitations relate to narrow context, problems of conformity versus

consensus, bias in analysis of responses, and narrow definitions of expertise (26Q0)p. 7

In addition, both Emerging Issues Analysis and Dagipired techniques have shared limitations. For
example, they can be influenced by optimism or pessimisasds; can fail to accurately reflect
development processes, and; can suppress debate through fearmongering, rather than motivating
engagement and informed discussion (Lang, 2001, pfL716 To improve both the focus and the
applicability of results froran environmental scan for both Critical Issues and Emerging Issues, Lang

(2001, pp. 1316) recommends the public polidgcused approach of Molitor (1977).
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According to Molitor (1977, pp-8; 2003, pp. 667), isolated ideas often considered inchoate an
incoherent at first appear and eventually cluster, generating emerging patterns. Molitor (2003,
LJpbcT 0O NBFSNAR (G2 GKS 2NAIAYFGI2NR 2F (GKS&aS ARSI a
subsides; expert reasoning, data collection and anstygn begin but only over time does a balanced

understanding of any new phenomenon develop (2003, p6&7

Molitor (1977, pp. 8L0; 2003, p. 67) notes that many new ideas do not survive for long. In addition,

years or decades may pass between thagges of an idea and its coherent articulation as an Emerging

Issue. Once an issue is identified, a process begins where interested pdrtiesthoughtleaders

gK2 OFridlrfeasS OKFy3aS: (G2 GK2aS ¢K2 Qzypd®hddzd ¢ A &
AdaadzsS FyR 3ASYSNIrGS I agt @S 2F RSolFdGS Ay Fff YSR
This debate informs both public opinion and government response propelling some ideas and
A3dzLILINB 3 3aAy 3 20KSNBRY aX K2 LISTdz fténtedesss (2003,179).y S NI { K
When there is sufficient coherence, focus can move from investigation of Emerging Issues to Issues
Management (Molitor, 1977, p. 11) through, for example, changes to policy, strategy, regulation,

institutional structures or invstments etc.

Some jurisdictions will take an early adopter approach, while others will wait to see the results
achieved (or not achieved) by those early adopters (1977, p. 12; 2003, p. 71). While Molitor (2003, p.
67) notes that true fountainheads ar&fg = & | d-12m@ivddudisApercaps 20worll A RS ¢ = (1 KS
development and dissemination of those ideas is the work of many hundreds and then thousands or
more:
! IATFTAISR FSo AyilaStfSOGdafta KFEGOK GKS ARSI A&Z
refine them sales and marketing professionals disseminate the fruits, and users
LJ2 Lddzt F NAT S NBalLlRyaSa 2NJdzasSé 6az2f AG2NE HnnoX

To prepare for, or support, ongoing Issues Management, Molitor (2003, pp9)6Tecommends
environmental scans that are limited (amich as possible) to semiddhcademic and professional

literature as these provide some stability. Molitor (2003, p.67) also notes that analysis of sometimes
RAALINFYGS ftAGSNIGAZNBE A& NBIdZANBR (G2 aNB@SIHf Y2N

Such environmental scanrgrprovides an effective precursor, where the application of findings can
support ongoing analysis through Delphi methods and eventual transition to foresight and scenario
analyses (Molitor, 1977; 2003; Dator, 2009; Wicklein, 1993; 2005; Lang, 2001).onEreital

20 Strongly influencing later developments.
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scanning has been chosen to support this discussion document due to theistence of a preferred
future (the digital nation vision), there being available both academic and professional literature on

the digital economy in New Zealand, and fbeus on Emerging Issues.

In addition, due to the size of population in New Zealand and the global nature of digital economy
development the author considers it prudent to reach beyond local medgatric discourses and

into internationally informed pespectives on the digital economy. However, before proceeding with
0§KS RA&OdzaaAz2y 2F (GKFG €t AGSNY GdzNBx € SiQa FTANERD
Ly G9YSNBAAY3A LA&MzSE D

Definition of Terms

dWhen we are clear about what ittisat we chase, we can begin the chdsé

(Shaw, Tsai, Liu, & Amjadi, 2011, p. 6)

Critical Issues

CKS GSNY GONRGAOIE AadaadzsSa¢é¢ Aad dzaSR G22 2Fd4Sy |
f AGSNI GdzZNB FyR a4 &adzOK aX 2yS YA3IAKG 0S TFT2NHAQGSY
& Dunkerley, 2013 [1977], p. 1). Generally, it refeisrte of three descriptions. The firstis as a point

that an author has decided is important. The second is a more substantiated use and refers to the
YSGK2RAOFt SELX 2Nl GA2Y 2F @FNA2dza GKS2NBGA O f
developmedi X SiGOd¢é 2y || LIKSy2YSy2y 066 $eSas@HaberBadzy 1 S NI
1971; Slaughter, 1989: 1999). The third focuses on empirically identified issues that are likely to bring
positive or negative changes within the next five years, &atltequire Issues Management to avoid
opportunity loss (Wicklein, 1993; 2005).

The third definition is where this discussion document focuses. However, further clarity is required.
In applying analysis of Critical Issues to policy and practice in goc@/icklein (1993; 2005) notes

the need to differentiate critical problems (something already broken that needs to be fixed) and
Critical Issues (an issue that is looming and requires management so that a loss of opportunity is

averted).
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For Wickleih Mo T HAnnp0I GKS g2NR aLINRPof SYé F20dzaSa
state’ T g KSNBIFa GKS g2NR GAaadzsSe Fftftz26a Fyltegara
portending, analysing and planning for a changed futstate (1993; 2005). Ishort, a critical

problem requires the application of an immediate solution to maintain the status quo, whereas a

Critical Issue requires management to support change to a preferred fstate.

2 X01tSAYQa omddpoT HnAAp OccorISWith teXisthaizon BIE bukineSsHh G A OF
dzadzl £ 0 St dzOARFGSR Ay (KS ai R(@SEPe 0B N6halpe, yAcdgsbny | f & &
[ SAOSaGSNE [é2YyX g9 CITS@8%X HaAamMcO® 2A01ftSAYyQa om

the second horizon (H2, the actively changing landscape).

This discussion document focuses on changing statesa digital natiom rather than solving a
LINPOESY (2 LINRY23GS GKS O2yidAydz A2y 2F | @Go0dzaA

2005) definition of Critical Issues is accepted as appropriate. A Critical Issue is thus defined as:

Empirically identified issues that are likely to bring positive or negative changes within the

YySEG FAOSS 8SINB AY bS6 %S|t I yimedate RUSA G

Management to optimise benefits and minimise disbenéfitsr New Zealand.
Emerging Issues

According to Sharpe (2013), there are two broad forms of change: There is change that continues the
pattern of how we are doing things today (liketing for a political partypnlineduring an election);
and, change that begins new patterns (like voting fpobcy online at any timevithout reference to
a political party or election). Trend analysis is often utilised to study the first formamigeh and

Emerging Issues Analysis used to study the second (Dator, 2009).

If analysis focuses on patterns that have sufficient data to show a trend; Emerging Issues that may
create disruptivé*change will be missed (Dator, 2009; Molitor 1977; 2003) .erging Issues disrupt
trends and create new patterns (2009, p. 1). Dator (2009, p. 2) reminds analysts that mostof the social
structures, technologies, problems and opportunities we are currently aware of, did not existat all in

some previous time.

Datar (2009°, pp. 23) describes the development cycle of an Emerging Issue from the time itis first
Yy20AO0OSR 2y (GKS GFNAYy3ISE 2F RAaAOdzZNAA DS &L} O0Sasx i

21 state- the condition that someone or something is in at a speciifine.

22 Delphtinspired

23 Disbenefitg A disadvantage or loss resulting from something.

24 Disruptive changeis change that ends an old pattern, and/or begins a new one.

55 (2N OHnnd0 dziAf A&aSa azf Ad2NOa& | LIONgH OK o6dzi SELI yRA
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whenitis normalised. Once normalised, sufficiesieds available to begin trend analysis and what
was an Emerging Issue has matured into an everyday (or, critical) managementissue (2809, p. 2
I OO2NRAY3 G2 502N o6unndps LIP ovY GaSYSNHAY3I Aa&ad:
S Y S NBbefora they becomeaweb & (i 6t AAaKSR WiNBYRQ>S YR yS@OSN

Therefore, the analyst scans the discursive environment for issues that still require defining,
contextualising, awareness raising, and initial philosophical investigafidis correlates with the

third of the three horizons definitions elucidated by Sharpe (2013, in Sharpe et al., 2016), and expands
upon the seminal work of Molitor (1977; 2003) and Wicklein (1993; 2005).

This discussion document focuses on Emergmgeksthat may disrupt previously embedded pattems,
replacing them with new patterns. Therefore, the definition of Emerging Issues espoused by Dator
(2009), Molitor, (1997;2003), Sharpe (2013) and Sharpe et al. (2016) is accepted as appropriate. An

Emergng Issue is thus defined as:

Empirically identified issues that are likely to create disruptive change that will either
O2ya0NIAY 2N Syl ofS LINRPINBaa Ay bSg®wuSlEil yRC
These issues require defining, contextuaf@isiewareness raising and philosophical

investigation in preparation for Issues Management.

Digital Nation

As the focus of this work is the preferred future articulated by the New Zealand Government (2017a),

their definition of a digital nation is deemegbpropriate’. A digital nationis, therefore, defined as:

A nation with a thriving digital [economy], where our businesses, people and
government are all using digital technology to drive innovation, improve

productivity and enhance quality of life fal New Zealanders.

(New Zealand Government, 2017a, p. 5)

Digital Economy

¢KS h9/5 ouvHnmpIZ L o0 RSTAYS (GKS RAIAGIE SO2y2°
NEBf A2y (2 (GKS SO2y2Yeé FyR az20ASienpandboh2 5SS 3SN
definition and measurement are still being defined. Accordingly, this analysis relies primarily on the

work of the Organisation for Economic Cooperation and Developni@BaO(lp the World Economic

Forum (WEH, and the HarvargtitedFletcher Schogbf Tufts University, as authoritative sourcesthat

26 per the approaches of Dator and Molitor, who caution against-ogaching.
27 The author conceptualises environmental wbHing as integral to both social and economic weing.
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have made progress in defining and measuring the digital economy from different perspectives.
5Aa0dzaaAz2y 2F GKSANI I LILINRG OKBEF A 49 @302 ¥R SRY AlyS d

Innovation

Perusage in the authoritative literature relied upon in this analysis, the Oslo Manual (OECD, 2005, p.
nco RSFAYAGAZY 2F Ayy201IGA2y dzy RSN1LIAya (GKA& |yl
of anew or significantly improved product (good or service), or process, a new marketing method, or

I yS¢ 2NBHlIyAaldA2ylf YSGK2R Ay o0dzaAySaa LINI OGAO

Now that there is clarity around the purpose, perspective, huet and definitions supporting this
discussion document, we turn to our discussion and issues analysis of the digital economy in New

Zealand.
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The Digital Economy in New Zealand

GL al g GKS LINAY2NRAIFf cGAOANNAY 3I&
the digital natim¢lk Yy R 0 KS F2NXI A2y 2F | ySg L
Katz (1997)
As the digital economy is still emerging, ongoing work is required to define the term and to delineate
indicators that allow measurement (OECD, 2014, p. 18; Baller, Di Battista, DiLdtavi®, 2016, p. xii
xiii & pp. 34). The rate and level of change in the digital economy is so transformative thatitis cited
a4 GKS OFGlrfead F2NI adKS REgy 2F (GKS C2dz2NIK LYR

A significantchald¢ 3 S NBf | (1Sa (2 2EdiSionsolirornisfiodzamddprdmiutictided £
¢cSOKy2f 23ASa¢ oL/ ¢0 6KAOK KIa f SR air@ssihdusigs IK RS :
and technologies (OECD, 2014, p. 18). In response to the issue of coroeerige2015 the New

Zealand Government began a convergence prograr(iiaistry of Culture and Heritagé MCH,

2015).

The focus of the convergence programme is to improve understanding of-sems$gral issues

influenced by the emerging digital economgsulting in new strategic foci within, forexample, New

%S| f BubiRe@s3Growth Agendah 9/ 5% HAMTIF X LIJd poL @ all oOoHnwmMp
reduction in barries between sectors, so that businesses have new opportunities and consumers
0SYSTAG FNRBY ANBFGSNIOK2A0S IyR | O0OSaaAroAtAle oé

Digital technologies converge across businesses, markets, private lives, government and public
services (OECD, 2014, p-13 Bdleret al., 2016, p. 8). Thus, measurement of the emerging digital
economy is notas distinct and cannot be constrained to indicators used to measure the performance
of more traditional economies (OECD, 2014, p.198 Baller et al., 2016, p. 8). Neusatess,

significant progress has been achieved in defining and measuring activity in the digital economy.
Forexample,the OEED HnmMT | X LIJP mmno F20dza Fylfeaira 2y (KS

0l 0102yS 2F (KS RA3IA(IOECDSD®y, .M129) definRthedETGackhring ¢ P
follows (2017a, p. 129):

285dziGF = DSAISNI YR [ YyOAY yRHIn M@EZ &ldkd AHMdA A @ dia NB dz& ORIy S
LISNARAAGSYOS 2F GKS RAIAGIE RADGARSE®

29 Technological convergence refers to the combination of two or more different technologies in a single

device or apparatus.

301n collaboration with the Ministry of Businedsnovation and Employment.

31 OECD (2017a) data on New Zealand, Australia and Singapore are included where these are available;

however, not all of these nations have data available on all measures/categories.
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¢CKS L/ ¢ {SOG2NIAa RSTAYSR Fa (GKS adzy 2F aL/ ¢
O2YLINRA&ASA aL/ ¢ GNIYRS AYyRddZAGNASA:LIT a{2Fdsl NB
otherinF 2 NI GA2Yy ASNBAOS&¢{IT RSTFAYSR I OO0O2NRAY3I (2

ISIC Rev.4.

The OECD (2017a, p. 115) contend that software production and ICT services were the drivers of
growth inthe ICT Sector to 2015, with software services beingiesple for 80% of total ICT value

added globally. However, just six of the OECD countries (alongside fo@BGD nations) produce

aym: 2F GKS g2NI R SELRNIA 2F L/ ¢ I22R&¢ OwHamTl X

Figurel: Top Ten WorlBxportersof ICT Goods (from OECD, 2017a, p. 126)
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Notes: World is estimated adding up all declaring economies which reported ICT exports in all three years; world excludes re-impaorts
for the People's Republic of China (“China” in the figure) and re-expoerts for Hong Kong, China. China's ICT exports are adjusted for re-
imports. 2016 data for China and the Netherlands are estimates based on reported values in 2015.

Source: OECD, “STAN Bilateral trade database by industry and end-use category, ISIC Rev. 47, STAN: OECD Structural Analysis Statistics
(database), httpeioecd/bid (accessed July 2017).
Statlink s hitp:/Vdy.doi.org/10.1787/888323584944

The OECD (2017a, p. 1P8%7) analysis shows that New Zealand falls well outside of the top ten
performers in both export of ICT goods (Figure 1), and ICT Services (Figure 2). Inrelation to export of
ICTservices, New Zealand falls in the bottom ten of nations (37 of 46) (Figure 2); with Singapore
appearing in the top twenty nations (17 of 46), and Australia (28 of 46) performing ahead of New
Zealand, but behind Singapore.

The OECD analysis (2017, #8-127) also highlights the growing influence of Chinain the production
of ICT goods; with smaller gains for Chinese Taipei, the United States, Singapore, Korea and Mexico.
This is against decreased activity in Germany, Malaysia, Japan and the Nethetland b S ¢ %S f |

trading relationship with China has grown substantially. The Ministry of Foreign Affairs and Trade
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GHAMTO NBLRNI& GKFG bSge »SIHElyRQa SELRNIA (2 / K
exports to China being dairy, wood phacts, and meat. China exports primarily machinery, clothing

and apparel to New Zealand (est. value $10.3 billion).

Understanding how New Zealand will work with China in relation to digital technologies is an
important focus for analysis and discuss#@nd is an Emerging Issue for New Zealand. Also important

FNB GKS STTSO04a 2F LYRAFQA NAAAY3 RAIAGHE §02y2
improve between China and India (Gupta & Wang, 2009). A focus on the potential for nitde dig

markets and innovation partnerships that include New Zealand would be beneficial.

Overall, New Zealand produces less ICT goods and services, and embeds less ICT in the products it
exportst with these being key foci for improvement (2017a, p. 233y, RISNE i  YRAY 3 b S g ¥
innovative capacity, connecting digital innovation to current market strengths (for example, food

provenance and safety), and defining future market potential is important.

Figure2: OECD and Major Eogers of ICT Services (from OECD, 2017a, p. 127)

2016 ©2012 A 2008
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Notes: ICT services include telecommunications, computer and information services. For Iceland, data refer to 2013 instead of 2012.
China = the People’s Republic of China.

Source: UNCTAD, “Services (BPM6): Exports and imports by service-category, shares and growth, annual, 2005-2016", http://unctadstat.
unctad.org/wds/TableViewer/tableView.aspx?Reportld=87017 (accessed June 2017).
StatLink zagr http://dx.doi.org/10.1787/888933585001

In addition to the above, the OECD (2017a) note the following measures of interest, in relationto New
Zealand:

1 New Zealandis eleventh (of 33) nations in relatioitoploymentin the ICT sector and sub
sectors, 2015ahead of the OECD average, and ahead of Austr@libich is below the OECD

32The author considers Australia a comparatbirdgerest to New Zealand due to geographic proximity,
similarities in history, language and culture, a relatively small population, and close economic relations.
Singaporeis used as a comparator as itis of a similarsize and is a strong perforreediigitdd economy.

19



average). The lead nation in this category is Korea, followed by Estonia and Luxembourg. New
%St FyRQa f I NESaJITaW abferznfonitirisei@d( 201332 NB. A a

1 New Zealand is inthe bottom ten nations (27 of 34) in relatidBusiness expenditure on R&D
intensities in the ICT Sector, 201&ith investment focusing primarily on ICT and other
information services. Chinese Taipei is the Ieaiiion in this measure, followed by Korea and
Israel. Australiais twendfifth (of 34) and Singapore ninth (of 34) in this categ@@17a, p.

130).

1 New Zealand is in the bottom twelve nations (32 of 43) in relatioBfecialisation in ICT
related Patems, 201215, with Other ICTrelated technologies SAy 3 bSég »%SIf | yRQA
performance category. Australiais well ahead of New Zealand (20 of 43), but both are below
the OECD average. Chinaleadsinthis category, followed by Korea and Chine$2(laiae
p. 130), with Singapore inthe top 15 (13 of 43) and above OECD average. Germany, the United
States and the United Kingdom lead in relatiomG@related trademarkswith New Zealand,
Australia and Singapore outside of the top twenty (201743@).

1 New Zealand is the top performdd of 33) in relation tdnvestment in Telecommunications
as a Percentage of Revenuweith Australia in the top five (5 of 33) (Figure 3). Of note is
continuing investment by New Zealand in rural broadband, and riteed to continue
investment (by all OECD nations) in mobile infrastructure such as 5G networks (2017a, pp.
134135) in preparation for autonomous vehicles, smart city infrastructuretansbre

broadlyt greater use of the internebf-things.

Figure3: Investment in Telecommunications as a Percentage of Revenue (from OECD, 2017a, p. 135)
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Source: OECD, “Telecommunications database”, OECD Telecommunications and Internet Statistics (database), http://dx.doi.org/10.1787/data-
00170-en (accessed July 2017).
StatLink masr= http://dx.doi.org/10.1787/888933585172
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1 New Zealandisinthe top fifteen (15 of 36), and above the OECD avera&gestbBroadband
subscriptions per 100 inhabitants, lgchnology, December 2016The lead nation in this
category is Switzerland, followed by Denmark and the Netherlands, with Australia performing
below New Zealand (21 of 36) and just above OECD average. DSL is the most common
technology category for NewEef | yRY F2ff 26SR 0& CAONBO® b S
uptake is increasing at just above OECD average; this datais not disaggregated by technology
type (2017a, p. 136).

f New Zealandisinthe bottomten (27 of 35) inrelatiohtd I YI A Qa | ¥QMNDBIgS & LIS S
as is Australia (30 of 35). Increasing speed (and bandwidth, discussed later in relation to the
NRI, 2016) is likely to encourage further uptake of broadband. However, consumer decision
making is price sensitive (2017a, p. 138a), and affotialbémains an issue (NRI, 2016).

Speed may be impacting the use of big data and anatytarsarea where New Zealandis not
yet showing strength despite relatively open access to government data.

1 NewZealandisinthe top te(iLO of 36) in relation ttdMobile broadband subscriptions per 100
inhabitants, December 2016performing above the OECD average and with a strong
preference shown for datanly subscriptions (as opposed to data and voice subscriptions)

(2017a, p. 143). The top performer in thisegory is Japan, followed by Finland and Australia.

1 Mobile data usage per mobile broadband subscripiostill low for New Zealand (26 of 32)
and is well below the OECD average. Australia (20 of 32) performs better but is also below
OECD average. Instgategory the leaders are Finland, Latvia, Austriaand Sweden (2017a, p.

1486).

1 New Zealand is lagging in the adoptionefernet Protocol V.6while Belgium, the United
States and Switzerland lead in adoption of the latest protocol (2017a, p. 152)rndnte
Protocol version 6 (IPv6) is the most recent version of the Internet Protocol (IP). This is the
communications protocol that provides an identification and location system for computers
on networks and routes traffic across the Internet. IPv6 isglei to allow the Internet to
grow steadily, both in terms of the number of hosts connected and the total amount of data
traffic transmitted and was identified as an issue for New Zealand in 2010qovt.nz2017).

f  While New Zealand is in the bottom fifteen of nations (22 of 35) in relaticghyoi S NLINA & S Q

Broadband Connectivity, by firm size, 20h6yre than 90% of enterprises are connected, with

3BEKS NBflFldA2yaKAL 0SGsSSy alLISSR FyR oFyRgARGK Aad AYLR
challenged. See their responselatips://blogs.akamai.com/2013/04/clarifyingtate-of-the-internet-report-

metrics.htmid LYLRNIFydtes !'{FYFAQAE YSIF&adaNS Aa O02yaARSNBR |
to the developmental nature of digital measures.
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Finland, Lithuania and the Neerlands achieving an estimated 100% connection rate.
Australia (17 of 35) performs ahead of New Zealand in this measure (2017a, p. 162).
ForEnterprises with a Website or Home Page, by Firm Size, N\e®d6&Zealand (12 of 36) is
within the top 15 nationgnd well above the OECD average. Thisis with participation at just
over 80%. Australia does not perform as well as New Zealand (23 of 36) and is just below
OECD average. Finland, Denmark and Switzerland lead in this category; however, no nation
achieves full participation (2017a, p. 162).

New Zealand performs ahead of the OECD average (13 of 38) in relabiffuion of Online
Purchaseéthat being, individuals having ordered goods or services on line as a percentage of
all individuals). The Unitedigdom leads in this category, followed by Denmark and
Luxembourg. Australia (19 of 38) is justabove OECD average (2017a, p. 1.72).

New Zealand is in the top twenty (18 of 36) in relatiorridividuals Using-&overnment
Services, 2016. However, with NRI (2016) government and institutional scores being
particularly high, New Zealand should be performing better in this category. Issues such as
trust, privacy, usability, interoperability, and access persist, with awarerasimg also
required to encouage public engagement (Dowsett, 2017). Demark leads in this category,
followed by Iceland and Norway, with Australia performing just below New Zealand (19 of 36)
(2017a, p. 175).

New Zealand performs within the top teif8 of 32) in relation tdpen Govemment Data
Availability and Accessibility, 201 Korea leads in this category, followed by France and the
United Kingdom (2017a, p. 221). Australia (18 of 32) is well below New Zealand in this
category, and just below OECD average. Interestingly, Slaitdesind Sweden (considered
advanced digital nations) are in the bottom five.

New Zealand is in the top three performe(8 of 37) in relation talertiary Graduates in
Information and Communication Technologies, 20Hs a percentage of all tertiary
gradudes). The top performerin this category is Indonesia, followed by India and then New
Zealand. Australia (17 of 37) is behind New Zealand, but still above the OECD average (2017a,
p. 183).

New Zealand is in the top five performe(® of 32) in relationd ICT investment by Capital
Asset, 2015.The lead nation in this category is the Czech Republic, followed by Switzerland,
Sweden, Netherlands and then New Zealand. Australia (18 of 32) performs well below New
Zealand on this measure, and below OECD @eef2017a, p. 198). New Zealand also shows

a higher rate oEvolution of ICT Investmerftgithin the top ten, 7 of 30, while Australiais in

the bottom ten (23 of 30) in this category.
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1 NewZealand is in the top tw@2 of 43) in relation to placing theastAdministrative Burden
on Startups,with Australia achieving first place in this category, and Chile following New
Zealand at third. The most restrictive is China (2017a, p. 202). The relationship between
intellectual property, ICT exports and lowrathistrative burden on startips would be an
interesting exploration, especially in relation to new business models that support sustainable
economic scale.

1 Accordingto the OECD (2017, pp.-229), Estimated employment growth due to growth in
ICT capitahasdecreasedn New Zealand between 2008 and 2012 (Figure 4). While overall
growth is shown from 1995, this indicates that continued growth in employment due to

investment in ICT cannot be assumed, it must be managed.

Figured: Estimated employment growth due to growth in ICT capital, average yearly rates (from OECD, 2017a, p. 227)
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1 Inrelation toDigital Security Incidents Experienced by Businesses, 2010 dr I1&t@r, %St f | Y RQ:
incidents are too high (18 of 30) and should remain a focus due to the increasing sophistication
of cybercrime. Portugal, Japan and Switzerland have the greatest number of incidents, with
Korea having the least (2017a, p. 259). No data is given for Australia.
1 Inrelation toDigital Security Incidents Experienced by Individuals, 2015 omMeerZealand
is at thebottom (28 of 28yt which is advantageousLuxembourg, France and Hungary suffer
the most incursion in this category (2017a, p. 260). No data is provided for Australia. Due to
the increasing sophistication of cyberime, continued vigilance is requireid; addition,

underreporting may be a factor.
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1 Inrelation toEnterprises having a Formal Policy to Manage Digital Privacy RisksNad{i5,
Zealand ranks highly (2 of 29) with Korea being the lead nation, followed by New Zealand and
Ireland (2017a, @281). No data is given for Australia.

In summary, according to the OECD (2017), New Zealand is performing well (top ten) in relation to:
Investment in telecommunications infrastructure; mobile broadband subscriptions; open govemment
data; tertiary gradates in ICT; ICT investment by capital asset; low administrative burden on start

ups; digital security incidents (individuals), and; enterprises having policies to manage privacy risks.

In addition, New Zealand is performing well (top twenty), but shomldintain a continuous
improvement ethos in relationto: Employmentin the ICT sectors anésators (top 11, this should
improve with ICT export performance); fixed broadband subscriptions; enterprise broadband
connectivity; enterprise websites or honpages; ecommerce participation, and; individuals using e
governmentservices. Inthese categories, maintaining good performance or improving performance
through continuous monitoring and Issues Management is required. Issues Management should

reflect on potential for disruptive changes, due to emerging technologies or Emerging Issues.

However, there are categories where New Zealand is not performing well (outside the top twenty)

and that require urgent Issues Management. In these categories improveisiemiikely to be

achieved by following the current Issues Management protocols. Rather, new Issues Management
plans may be required to achieve significant improvement in performance; and these plans should be
informed by fresh research. Theseinclu@t 8 G SNJ AYGSNY SGz LISNI! {1 F Yl AQa
the latestinternet protocol V.6; digital security incidents experienced by businesses, and; mobile data

usage per mobile broadband subscription.

New Zealand is also underperforming in some categgothat may reflect weaknesses in the
innovative capacity of the digital economy. Forexample, inrelation to export of ICT related products
and services (as well as embedded ICT); total business expenditure on research and development
intensities in tle ICT Sector; ICT related patents and broader intellectual property, and; new business
models* supporting digital enterprise to achieve scale must be addressed. These are important
indicators of innovative capaciy(Furman, Porter, & Stern, 2002; Lép€laros & Mata, 2010; OECD,

2015, p. 4748; SuareVilla, 1990), and are Critical Issues that require Issues Management.

The digital economy is a core driver of innovation and global competitive advantage (Atkinson &
Stewart, 2013, pp.-8; OECD, 2017a, p15). Further, Balleretal. (2016, p. 9) contend that the nature

34 |nvestigation of fim sizeis of interest in relation to new business models.
35 |nnovative capacity measures the level of invention and innovation in a nation or economic activity.
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of innovation is changing due to the influence of digital technologies. Comprising both direct and
indirect economic effects of ICT (Atkinson & Stewart, 2013; Youth Parliament, 20168)gitad

economy is a major driver of both economic growtidsocial change (Balleretal., 2016, p. 5).

However, the impacts of change can be either positive or negative. Forexample, the digital economy
has positive economic impacts such as incneg$ross Domestic Product (GDP). Glass, Livesey,

Davies, and Schiff (2014, p. 3) estimate that data driven innovation returned NZ$2.4 billion of value to
the New Zealand economy in 2014 and estimate an additional NZ$4.5 billion from greater business

uptake of the Internet.

Positive social impacts can also be derived from participation in the digital economy thrdergh
exampla increased remuneration (Atkinson & Stewart, 2013. p) 20verall, social change is more
positive than negative (see Figurew)th advanced nations reaping more positive, and less negative
effects than developing nations (Baller etal., 2016, p. 12). However, negative social effects do reach

advanced nations, and these can lead to exacerbation of social and economic divides.

Figure5: Network Readiness Index (NRI) Social Impacts Score2Q085(Baller etal., 2016, p. 12)
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Source: NRI, 2015-2016 editions.

An example of a negative social effect is the need tekidl and find new employment for workers

displaced by automation andew digital platform& (Baller et al, 2016, p. 13yicKinsey Global

36 The rise of digital platforms such as Amazon, Square, Freelancer etc. is sometimes referred to as the
Gt £ FGF2NY 902y 2Yeéd C2N Fy AydSNSathAissdEs RNEDozd & A2y 27T
riseof-the-platform-economy/ At present, these are measured as actors within the digital economy.
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Institute, 2017). It has been estimated that 885,448 jobs in New Zealand will be affected by

automation (Future of Work Commissio1®, p. 6).

McKinsey (2017, p. 2) estimate that while the number of jobs that can be fully automated is still low
(5% low skilled; up to 20% middle skilled), approximately 60% of all jobs are likely be partially
automated within twenty years. Thereforéj$ more likely that jobs will be transformed rather than
being made obsolete. However emerging digital technologies, both accelerate and amplify economic
gains and losses, leading to rapid polarization that manifests as-ecoimmic divides (Lynn, 281

World Bank, 2016, p.4).

CKAA LREINARTIFIGAZ2Y Oy 0SS 4SSy Ay (KS aK2ff26AY"
(Lynn 2018; World Bank, 2016, pp.42R), leadingto a fall in incomes derived from midshdied

jobs. The jobs most likely bee affected by automation, are those that are routine. With jobs requiring

high cognitive skills and having a large proportion of-noutine tasks being the least vulnerable (see

Table 1).

Tablel: Interaction between technaoyy and skills at work (Source: WDR2016 team, World Bank, 2016, p. 122, and
adapted by them from Acemoglu and Autor 2011).

Ease of Complementarity
(technology is labowaugmenting)

High Low
(tasks intensive in cognitiv| (tasks intensive in manual skill
analytical and socioemotiong
— skills)
(@)]
= _ 1 2
5 3 High Bookkeepers Machine operators
g § (routine tasks)| Proof readers Cashiers
g 9 Clerks Typists
3o
Y= >N
[*hke))
2 Low Researchers Cleaners
o . .
g E (nonroutine | Teachers Hairdressers
2 tasks) Managers Streetvendors
E 4 3

Note: Workers in occupations in quadrant 4 can benefit greatly because the majority of their tasks are diff
automate, and the core of their work is in tasks in which digital technologies thiakn more productive . Occupatior]
in quadrants 1 and 2 are composed of many tasks that can be easily automated. Productivity in occupations in
3 is by and large not directly affected by digital technologies.
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McKinsey (2017, p.2) argue that too little is being done by advanced nations to prepare for these
changes to employment. New forms of labour competition are arising, and a greater emphasis is
required on lifelong learning to support economic participatidor individuals across their |Hgoan
(Balleretal., 2016, p. 13). Approximately one third of the jobs in the current economy probably did
not exist 25 years ago (McKinsey, 2017).

A study in France found that 500,000 jobs had been made obsolettodhne Internet, as 1.2 million

jobs were created. Therefore, the old jobs were replaced and then employment opportunities grew
by 700,000 (McKinsey, 2011, in 2017). Being aware of how these changes will impact New Zealand,
on an industry by industry Isés, and preparing the local workforce for future change is an Emerging

Issue.

However, the future of work is complex. The OECD (2017a, p. 228) found a relationship between
hollowing out of the workforce and the rise in ICT, but no overall upward tre nché&@mployment

(suggesting underemployment is a biggerissue). However, they also note that the polarization effect
may be temporary. McKinsey (2017) concur and argue that issues such as mismatching highly

competent workers with occupations that do notilise their high skill levels is anissue.

McKinsey (2017, p. 1) estimate that approximately fefitye percent of the global workforce is
OdzNNBy Gt e dzyRSNUziAf AASRI GAGK g2YSYy NBLINBaSyila
potential. McKinsey (7, p.1) cite barriers to inclusion leading to 655 million women being less
economically active than men, with improving equality for women having an estimated value of US$12

Trillion in annual GDP globally (Business and Sustainable Development Comr2@dsipn

Recentresearch in New Zealand signals the exclusion of women, due to sexism, as an issue in the New
Zealand workforce (Sin, Stillman &Fabling, 2017). Lynn (2018) argues that the interaction effects of
sexism and ageism may resultin women ieg¥he ICT Industry too early in their careers, with those
remaining losing income parity as they age; recommending urgent analysis. McKinsey (2017, p. 3) also
signal the need to understand the motivation of workers in the digital economy for trangitjdoi

independence. Forexample, are decisions driven by choice, or the inability to get secure tenure?

I OO2NRAY3 (2 . IftEtSNISGO fd 6HnmcYE LI mno Gt 2t AC
transition of workers into new jobs and enduy’ 3 G KF G 62NJ SNBRQ aiAiAffa Y
Substantive region by region analysis has been undertaken for New Zealand by the Future of Work
Commission (2016) to inform policy development. That work confirmed that the future of work is an
emerging issuéhat requires ongoing analysis to design an Issues Management plan (Future of Work

Commission, 2016, p. 7). The analysis undertaken here supports that contention.
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I, therefore, recommend a further step in an industry by industry analysis of technal dgipact on

jobs and skills. This would analyse for industry activities that would most benefit from technological
OKI'y3aS IyR NIYA&AS g NBySaa 2F FdzidzNBE aNBiG22f Ay
Investigation is also required intoissiggch as underemployment and the underutilisation effects of
workplace discrimination.

Indications are that New Zealand has significant human capital with sound digital skills but may not
be applying those skills effectively. For example, Baller e2@16( p. 18) rank New Zealand at 7 of
143 nations for skills in the digital economy. Unemployment in New Zealand is relatively low (4.8%,

Q2, Statistics New Zealand, 2017), but the extent to which people are underemployed is not known.

To investigate faher, this analysis will now focus on the Network Readiness Index (NRI, Baller, Di
Battista, Dutta, & Lanvin, 2016). Baller et al. (2016, p. 5) explored the digital economy through the
fSya 2F GKS bwLX gKAOK A& dzb&&itfiomthadigitatedodody |y I {
based on four suindices. Three sulmdices focus on drivers of change and the fourth on the impact

of that change (Figure 6).

Figure6: NRI Sultndices (adapted from Baller etal., 2016, p. Bumber of Indicators in parentheses

Baller et al. (2016, p.-8) define digital innovation as the augmentation or creation of markets,
products, services, or processes, and; changesto the drivers for and methods ofinnovation itself. They
(2016, p.10-11) note that digital innovation is increasing tle®elof innovation required to remain
competitive, thespeedat which innovation is created, adopted and diffused at scale, and/thghat

innovation occurs (2016, pp-171).
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Whilethe overallleve 2 F RAIAGIET Ayy20FGA2y Aad AYyONBlIaAy3as
2F O2YLI yASaé¢ Ft 206l ft& O0HAMCE LI MMO ® Ly AYGS
innovation, in relation to New Zealand, is business size. Nisetgn @rcent of New Zealand

businesses have less than 20 employees, with a large percentage of these having no employees at all,

and the majority being independently owned (Ministry of Business, Innovation & Employment, MBIE,

2017a, p.1).

These small businesse LINR2 RdzOS 2yt & wHy: 2F bS¢g %SIHflyRQ& D5
enterprises produce the largest share of GDP and employment (MBIE, 2017a, p.1). International
research shows that the effects of firm size on innovation is mediated by other $agtiwh as the

context the firms are in (especially industry and nation), their focus markets, internal firm factors such

as knowledge acquisition and management systems, and leadership styles (Laforet, 2013; Uhlaner,

van Stel, Duplat, & Zhou, 2013). Di#faces in innovation performance between small, medium and

large firms may be also be related to timing (Hwang, Hwang, & Dong, 2015).

From a New Zealand perspective, Hong, Oxley, McCann and Le (2016) found that the small size of New
Zealand businesses (this not specific to businesses in the digital economy) is likely to negatively
impact their innovation outputs, with the size of the home market and geographical isolation from
markets of scale being contributing factors. Exploration of business sigi¢aldnnovation, the

relationship with geographic isolation, and constraints on achieving scale would be of value.

I NBfIFTGSR Aa&ddzS Aa GKS adzaildlAylroAftAdGe 2F o6dzaAyS
impacts economic resilience. Balétal. (2016, p. 12) recommend increased focus on the resilience

of the digital economy; rather than a narrow focus on the skierm growth of Gross Domestic

Product (GDP). Economic resilience requires sustainable enterprise, agile infrastructuria/eeffec
I32PSNY I yOSs YR AyaluAaldziazylf &adzLl2NI ovHnmcI L

influential. Resilience is an emerging issue that requires definition and investigation.

A philosophical investigation of the future of government andpl®lic service is also recommended.
New forms of government may evolve due to the emergence of new technologies (Baller et al., 2016).
Forexample, open collaborative governmenparticipation, and/or liquid democracy (Blum & Zuber,
2015; Paulin, 2014)
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Recognising the transformational nature of digital technologies, Baller et al. (2016, p. 14), recommend
Y2QAYy3 (G2 al yliA@ALIAYYNES I T2ARYNYG y O3 Yy R2Ay3I az253

greater clarity in relation to the potentialdnefits and disbenefits of these technologies.

Baller et al. (2016, p. 13) contend that the role of government policy, strategy and investment is
important when generating a shared vision and supportive environment that promotes a healthy
digital economy However, government also has a role in promoting equity as the digital economy
emerges (2016, p. 13).

Equity must be considered from two broad (but interrelated) perspectives: equity between nations
(see Figure 7), and equity within nations (Badkeal., 2016, p.13). Due to the global competitiveness,
pervasiveness and fagtace of change in the digital economy equity is a critical issue for New Zealand

requiring Issues Management from both perspectives.

Figure7: Impact of ICTs on access to basic services;201@ (Baller et al., 2016, p.13)
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Source: NRI, 2012-2016 editions.
Note: Groupings follow the IMF classification; IMF *CIS” = “Eurasia.”

Due to the complexity of the global digital economy and its economic and social effects at both global
and national levels, analytical tools such as the NRI provide vasapport to government, society
and business to evolve with the emerging digital economy. Baller et al. (2016) utilised the NRI to

investigate one hundred and forthree digital economies and ranked these using 2015 data (2016,

CfEESNISG Ffd HaAMcE LI mno
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as applications NS RS@St 2 LISR®¢
https://www.rri -tools.eu/ .
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p. 16). New Zealand rae#d at 17 of 143 with an overall score of 5.5, a high income, and performing

as an advanced economy (2016, p. 16).

At first place on the NRI (2016, p. 16) is Singapore, with a score of 6.0. Aéfstaka at 18 of 143

with an identical score toNewEef | Yy R |

0 popad b S g-indiced-afe hgvit D &

QX
O
N
-

Table 2, with comparative information provided for: New Zealand, Ranked First, and Australia.

Table2: NRI Sulindices NZ/First/Aust (data from Baller et aD1B)

NRI 2016 New Zealand NRI 2016 Ranked First NRI 2016 Australia

Subindex | R | v | Digital Economy | v | subindex R |V
Environment 2/139 | 5.6 | Singapore 6.0 | Environment 16/139| 5.2
Readiness 24/139 | 5.9 | Finland 6.6 | Readiness 10/139( 6.2
Usage 17/139 | 5.5 | Singapore 6.0 | Usage 22/139| 5.4
Impact 25/139 | 5.0 | Singapore 6.1 | Impact 21/139| 5.2
Overall Rank | 17/139| 5.5| Singapore | 6.0| Overall Rank | 18 | 5.5
(R/T) = Rank out of total assessed (V) = Value/Score

Itis interesting that the nations rankedfirstin each of the-gndlices (Table 2) have small populations

(Finland, 2016, est. 5.5 million; Singapore, 2016, est. 5.6 million), but are also closely geographically

located to populations of scale.

Ofaddii A 2 y I f

of ICT services (refer to Figure 2 on page 19). NéwiZe y RQ &
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The NRI (2016) Environment sirdex may indicate that nations with smaller populations are more

agile and an lead in the digital economy. However, further investigation is needed in relation to the

effects of population and geography on overall performance of the digital economy. To investigate

further, Table 3 provides the breakown of drivers for the Enkonment Subindex for: New Zealand,

First Ranked, and Australia.

38 New Zealand ranked 17 of 148 in 2@18ue to data refinements this is not entirely comparable, but a
strong indicator of New Zealand holding a steady position in the top twenty.
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Table3: Environment Sulndex NZ/First/Aust (data from Baller et al., 2016)

Subindex ¢ Environment NRI 2016 Subindex ¢ Readiness NRI | Subindex ¢ Environment NRI 2016
New Zealand 2016 Ranked Fat Australia

Drivers | RIT | v | Digital Economy | v | Drivers |RIT |V
Political and 3/139 | 5.9 | Luxembourg 5.9 | Politicaland 13/139| 5.4
Regulatory Regulatory

Business and 6/139 | 5.4 | Singapore 6.0 | Business and 23/139( 5.1
Innovation Innovation

Overall Rank | 2/139 | 5.9 Singapore | 6.0 [ Overall Rank | 16/139] 5.2
(R/T) = Rank out of total assessed (V) = Value/Score

bSs6 %SItlyRQa LISNF2NXYIyOS Aa SEiGNSBivIEoktheARNR2 Y 3 A
achieving the same score as both Luxembourg and Singapore for the Political and Regulatory driver
(Table 3); although Luxembourg overtook New Zealand i2@ié ranking (Baller et al. p. 21). Critical
LaadzSa FT2N O2yUAydz2dza AYLINRBOSYSyYyd 27F b 3aws %S|y
Relating to ICTganked 15 of 139) and simplification@bntract Enforcement Procedufesnked 18

of 139) (Bderetal., 2016, p. 149).

A further critical issue for New Zealand is the development of an overarching plan and process for
digital economy law reform, that would encourage deeper investigation, informed debate and
international consultation. The lafmation Law and Policy Project (iLAPP, Law Foundation of New
Zealand, 2017) provides funding forindependentresearch in this area. Asthe planningissueis critical
(and may also define other Emerging Issues) an interim stocktake and Issues Managé&mnent p

(specificto the digital economy) is advisdble

Issues Management is required in relation to what laws should change, the way laws are created and
revised, as well as reconsideration of the life cycle of 41aW is possible that more rapid evdbn,

rather than legislative stability, will be the new normal in the future legal system. This would
emphasise philosophical reflection on the contextual appropriateness of law, as opposed to rigid

regulatory compliance that may inhibit change.

Anex& Lt S 2F GKA&a OFy 06S aSSy Ay GKS FLIWLX AOFGAZ2Y

new financial technologies such as blockchain and cryptocurrencies (see Figure 8).

40 Such stocktake is beyond the scope of this document, and would be undartaka multidisciplinary team

that includes various legal specialists as well as technologists, philosophers, social scientists amdglaisy

etc.

4413 adzOK flga YlIe 0SS tSaa aaSi Ay adtz2yS¢ FyR 0S8S02YS Y
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Figure8: Excerpt from the Financial Conduct Autho(2017); Explaining a Regulatory Sandbox

Except from the=inancial Conduct Authorit(2017) explaining their definition and application
of a regulatory sandbox:

G¢CKS NBIdzA  i2NE &l YRO2E | ff2648 06dzaAySaas
and delivery mechanisms in the real market, with real consumers.

The sandbox is a supervised space, dpdiyoth authorised and unauthorised firms, that
provides firms with:

1 reduced timeto-market at potentially lower cost
1 appropriate consumer protection safeguards built in to new products and services
1 betteraccessto finance

The sandbox offers tools such eestricted authorisation, individual guidance, waivers and no
enforcement action letters.

We closely oversee trials using a customised regulatory environment for each ipidhdding
safeguards for financial consumers.

Sandbox tests are expected to leea clear objective (e.g., reducing costs to consumers) and
be conducted small scale, so firms will test their innovation for limited duration with a limite
YdzYoSNI 2F Odzali2YSNE PE

Philosophically, the emphasis of the sandbox is on enabling and supervising innoviatuanticular,

that which may lead to radical and positive systemic change. Whereas, the legislative focus
emphasises minimising legal uncertaimtiyileencouraging inemental (adaptest-learn-adapttest

learn) innovation, developing new business models and, eventually, ascertaining what new rules will
be required (Shoust, 2016).

This also expands the philosophical exploration of government as an Emerging Issusnfor N

Zealand to explore both governmerandthe rule of lavf2d 2 KSy O2yaARSNAyYy3

suggestion that a move to anticipatory governance be considered, the complex role of the faw (ex
ante or expost) in either stimulating or suppressing inration should be explicitly considered

(Pelkmans & Renda, 2014; European Commission, 2016).

42The cicularrelationship between government and the rule of lawis an important area of study. Power
relations incentivise behaviour by vested interests that are likely to protect the status quo for the benefit of
the current political elite. Similarly, vestédterests may act to create a new political elite. The question must
then be asked: What, inreal terms, changes? The digital house of parliamentmay be no less corruptor no
more competent than the physical house.
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activity, whereas the more flexible [regulation] is, the bettanovation can be stimulated. Lower
complianceand redi | LIS 060 dzZNRSya KI @S I LRaAdA@dS SFTFFSOU
current laws affected by the digital economy would define issues and-etationships which will be
complex for each gnificant new technology (for example, see Figure 9) likely to affect the economy

and society in the next five years.

Figure9: A perspective on significant emerging technologies (PwC Global, 2017)

The Essential Eight technologies and how they can be applied
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Some work has been underta in this area on, for example, artificial intelligence and the law; smart
contracts; institutions and processes for regulation of newtechnologies, and; regulation of blockchain
and digital currencies (Law Foundation, 2017); however, more work is requikesessment of the
trajectory of each significaftemerging technology (for example, see Figure 10) should include
analysis of the development cycle of the technology, its likely applications in a New Zealand context,
adoption rates, and estimated timgof potential paradigm shifts in the New Zealand economy and

society.

43 The Author considers both Deloittend PWC competent sources, however, due to the pace and breadth of
development of technologies the author cautions against enstrance on a single source.
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FigurelO: Example of impact analysis of vehicular autonomy across time (Deloitte, 2015a)

To reiterate, New Zealand is a strong performer in relatiommto@Government and Regulatory driver
of the NRI. Future work should focus on maintaining a lead position. In relation to the Business and
Innovation driver, New Zealand also performs well; however, there are more areas for improvement

in this driver thanm the Political and Regulatory driver.

For example, Critical Issues include: the need to incr&amsernment Procurement of Advanced
TechnologyNZ rank 69 of 139 (Balleretal., 2016, p. 220); and, addreldgjhd otal Taxation Rates

by Percent of Pfii (NZ rank 56 of 139, p. 214). However, any taxation review requires investigation
of equity of contribution across the tax base, and efficacy of tax law in dealing withlooodsr
entities and transactions.

Areas for continuous improvement includeailability of the Latest Technologi@é$Z rank 25 of 139,
p. 212), and th&uality of Management Schod@NZ rank 23 of 139, p. 219). While tertiary education
has been reviewed, more broadly, through the New Zealand Productivity Commission (2017), a

specific focus on digitahge pedagogy, theory and practice would be useful, along with a focus on
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