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1 Summary

Just as transport opened up new economic horizons in the last century,
advanced communication networks will pave the way for productivity gains

across global economies in the new century.

- Australian Broadband Advisory Group (2003)

Local government and economic development agencies have an important role in helping to
link the investment in broadband, and the uptake of the applications it enables, with the
businesses and people in their communities. This role involves coordinating the
components of the broadband eco-system to harness the commercial imperatives of the

private sector and ensure that central government policies reflect local context.

While more detailed work is required, we suggest five actions based on this research that

the Auckland and Bay of Plenty local government agencies can take to fulfil this role.

1. Articulate and advocate a community vision for a regional broadband market.

2. Implement e-government services that encourage i or incentivise i communities and
businesses to join the information society.

3. Stimulate demand amongst communities of interest and industry by showcasing what
others have done, how they did it and what they gained from it.

4. Lobby the government for a unified policy on the development of a financial hub in
Auckland that harnesses its growth agenda, broadband and infrastructure investments.

5. Inthe Bay of Plenty, connect with key organisations in the integrated primary and export-
oriented transport logistic industries. Establish their strategies and plans already in

place and the perceived barriers or gaps that local government agencies can assist with.
11 Background to this report

This report reflects the joint commitment and cooperation of the Auckland Council, Bay of
Plenty Regional Council and Priority One. These agencies wish to identify the opportunities

to assist their communities to take advantage of the roll-out of broadband.

BERL was commissioned to identify where and what initiatives by sector that the Auckland

and Bay of Plenty Regions can use to leverage the greatest economic return from high

speed broadband in the next five years. BERL worked with the Councils and Priority One to

select relevant industries and communities for investigation based onthere gi onés strengt

and the potential for these focus groups to benefit based on existing international research.

The scope excludes health and education, given their established benefits, and assumes the

pending investment into ultrafast and rural broadband will deliver the required infrastructure.
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1.2 Broadband and its potential

Broadband is a general purpose technology (GPT): it has the potential to be pervasive, to
improve continuously, and to spawn innovation. An important feature of GPTs is that it is an
enabler and we can think of it as creating value by supporting complementary innovations
and providing options for further development. That is, its value depends on the applications

it will support and the benefits these applications bring to businesses and consumers.

Broadband infrastructure is an enabler: it is necessary but not enough by itself. Extracting
value from the options broadband enables requires the development and uptake of these
applications. The sorts of applications enabled by fast broadband are those that move a lot

of data quickly, such as high quality audio, video and remote hosting.
1.3 Three priority drivers

From an economic perspective, this research has identified three key factors driving where
and what the regions could focus on to make the greatest and fastest gains. We summarise

these factors under the headings of productivity, place, and preparedness.

—— Productivity

ohe focus industries amgell suited to applications that will boost productivity
given access to high speed broadband. This productivity means there \vititbe
gains to users.

—— Place

o'here arekey locations that have high business and residential densifthin the
two regions- both urban and rural . Higher density can increase affordability, and
therefore uptake, as the infrastructure supplier and service provder can reach a
greater number of people and businessess with a given infrastructure investment.
This means there will belarge number of usersvho can benefit from the
broadband infrastructure.

—— Preparedness

wOur field work suggests there is unmet demand for high speed broadband
applications: businesses in key industries i@&dy and willing to access high speed
broadband services This will suppontapid adoption and widespread uptakef
new applicatims, and in turncomplementary innovation and development.
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1.4 Maximising the benefits

Maximising the benefits from applications in the areas and industries that have the three
drivers above will require a move beyond a focus on the fi r -out 10 infea$tructure to building
demand for fast broadband applications and getting businesses and householdsto fi r -a p. b

This shift will require;

1 stimulation of demand where there is identified potential, but demand is weak, by

wor king wiampbdngdtahdcbducating potential wuse
1 application development and education on how to deploy these applications within

businesses and the lives of people in the communities where roll-out occurs.
1 access to Information and Communication Technology services and applications

enabled by fast broadband i this goes beyond the infrastructure to hardware and

software on-site at a business/house or through a business/community facility.

Converting the potential benefits of the infrastructure to actual benefits requires businesses
and households to adopt the technology and take up the applications. The faster uptake
happens, the quicker the benefits will accrue. Slow adoption, up-take and diffusion
creates risks for infrastructure suppliers, service providers and potentially for users that get

6strandeddé wit h -anewaetstd useyett(os pethdpsaever)n o

Local government agencies can promote Information and Communication Technology (ICT)

adoption by households, SMEs and large businesses in a number of ways.

9 Design e-government services that enable and encourage consumers and
businesses to join the information society: on-line filing of documentation or payments.

1 Lift computer literacy through, for example, local government services, libraries,
economic development agencies, or other business/community support agencies.

1 Develop an ICT-friendly and accessible environment, for example, by encouraging
business hubs that provide computing/software services, videoconferencing facilities and
ICT training.

1 Road-show ways that ICT can be used. For example, ICT can be used by engineers
and designers to collaborate as professionals, thereby enhancing R&D and product
innovation, and also to connect with clients and to better understand their needs.

1 Implementé6open sourced pol i ci esthaasedinfdmatiodasag 1 ni t i &
public good. This has the potential to encourage businesses to take the leap into using

information innovatively and to invest in applications that leverage this public good.

Local government also has an important role in working with central government,
infrastructure suppliers and service providers as the roll-out continues. These efforts should

aim to ensure that the right constellation of investment, with the right parameters i location,
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service speed, and price i occurs at the right time. For example, at a policy level, the
councils may wish to lobby the government on how the broadband market is established and
regulated, and to ensure that its various economic development policies are coordinated at a

local level so that they take into account both local opportunities and barriers.
15 Targets for action i industries and areas

Below we summarise how the three key priority factors can be used to target the priority
industries and locations in each region, and how to match the roles of local agencies above

to develop an action plan. Such a plan, however, is beyond the scope of this report.

BERL worked with the Councils and Priority One to select relevant industries and
communities for investigation based on the two regionséstrengths and potential. The focus
industries and rural communities have the potential to benefit from applications enabled by
high speed broadband that boost productivity and connect communities. Our analysis

validates this potential, which we summarise the below in the next section.”

Bay of Plenty Region Auckland Region
Integrated primary industries Financial senices
Specialised manufacturing Other business senices
Port operation Rural settlement

We identify particular urban (in red) and rural (in green) areas within the two regions that

have high business and residential density, and characteristics that tend to favour uptake.

Bay of Plenty Region Auckland Region
Tauranga Central Auckland CBD
Tauranga South New Market/Grafton
Mount Maunganui Penrose
Papamoa Beach Takapuna
Otumoetai Devenport
Central Rotorua Whangaparoa
Mangakakabhi Snells Beach
Central Whakatane Warkworth
Opotiki Wellsford

Te Puke (town) Helensville

Te Puke (south/west) Pukekohe
Kawerau Waiuku

! The integrated primary industries included in the scope of this research were dairy; kiwifruit; and, forest and wood
products. We also considered the potential benefits for a future integrated aquaculture industry in the Bay of Plenty.
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These areas are targets for prioritised roll-out and roll-up efforts. They are most likely to
have a large number of people and businesses that will demand, and benefit from, fast
broadband. For example, some areas of central Auckland have over 1,000 residents and
workers per hectare, with high incomes, and a high presence of firms in the financial and
other business sectors. On the supply side, high demand in densely populated areas is
likely to lower the risk for infrastructure suppliers and services providers, and improve

affordability, due to the larger market size within these catchments.

Further research should take this high level analysis and identify what pattern of investment
and actions can be taken to deliver gains for the focus communities and businesses in the
respective regions. That research could also extend the analysis using the framework
developed in this work to identify and rank priority sectors and also those sectors with limited

potential to benefit in the first one to five years of the roll out of broadband.
1.6 Potential impacts

Given the make-up of the Auckland and Bay of Plenty regional economies, we illustrate the
overall impact at a regional economy level of fast broadband from early roll-out and uptake.
We estimate the productivity benefits of fast broadband could lift GDP by 7-9 percent above

its business-as-usual level by 2025 if early roll-out, adoption and uptake is achieved.

To validate these estimates, we identify potential applications in the regional focus industries
and, where possible, quantify the benefits from the fast broadband applications. We find
these impacts to be reasonably consistent across the regions and industries examined, and
also with the international evidence. The impacts are in the order of 4-9 percent of the 2010
level of GDP for the respective regional economies. Supporting the focus industries to be
early adopters is likely to deliver early gains and also help to achieve the critical mass for

widespread adoption of broadband and the ongoing development of innovative applications.

An exception is the greater gains we identify for primary industries in the Bay of Plenty and
Auckland. These benefits reflect the integrated nature of these industries in New Zealand in
contrast to other countries. For example, the estimated total regional benefit of broadband
applications to the dairy production industry in the Bay of Plenty region is about $71 million.

This is equivalent to about 7 percent of the export value of dairy product in Bay of Plenty.

By harnessing the potential of broadband within the respective regions, there is also likely to

be substantial positive flow-on effects to the neighbouring regions, which we have not

enumer at ed. For exampl e, B mfrtseaschhths shavo that i Partne
there are important linkages between Auckland and Tauranga. There are substantial levels

of goods and services trade between the Auckland and Bay of Plenty economies.

Enhancing growth in one region can promote growth in the other.
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2 Introduction

Progress will come from relentless innovation not only in technology, but also in

policymaking.

- California Public Utilities Commission (2005) on Broadband Deployment
2.1 Report context and scope

This report reflects the joint commitment and cooperation of the Auckland Council, Bay of
Plenty Regional Council and Priority One. These agencies wish to identify the opportunities
to assist their communities to take advantage of the roll-out of broadband, in terms of priority
sectors, timing of the investment programme, evolution of the market and its policy settings,

and communicating the benefits of broadband to industry and their communities.

Auckland Council, BOPRC and Priority One commissioned BERL to identify where and what
initiatives by sector that the two regions can use to leverage the greatest economic return

from high speed broadband in the first five years following its roll-out. The scope was to:

91 select focus industries and communities where the benefit is likely to be the greatest;
1 excluding health and education where the potential is already well established; and,

1 acknowledging the pending investment into ultrafast broadband and rural broadband.

BERL worked with the Councils and Priority One to select relevant industries and

communities for investigation based on the regio
focus groups to benefit based on existing international research. Thus, the report focuses

on validating the potential benefits in the focus industries and communities from using fast

broadband, under the assumption that the required infrastructure will be rolled out.
2.2 General purpose technologies

The remainder of this section explores the notion of General Purpose Technologies and how

they, like broadband, will provide economic growth.

Broadband is considered part of a group of technologies known as General Purpose
Technologies (GPTSs), a term introduced by Breshana and Trajtenberg (1995) when
describing the role of technology in economic growth. GPTs are used throughout the
economy (pervasive), continuously improving (improvement potential), and are innovation
spawning (improvements in GPTs enables more complementary innovations, which use
GPTs) to be created. Past GPTs include anything from steam, rail and electricity, through to

the later 20" century developments such as the computer and cell phone.
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2.3 Demonstration of GPT as an enabler

Electricity is a good example of how a GPT enabled development of the electric motor, a
complementary innovation. This altered the way factories operated and stimulated the
creation of a range of home appliances, transforming the entire industrial landscape and the

way we live our lives today (see Box 1 Electricity as a GPT and how it changed the world).

Box 1 Electricity as a GPT and how it changed the world
One of the most transformative technologies has been the development of electricity. Electricity
is embedded in the world we live in today: it powers factories, lights homes, drives cars and
powers everyday appliances. However, electricity in its raw form provides very little benefit. It is
an enabling technology: it provides benefits through its use in complementary innovations.

The electric motor exemplifies a complementary innovation that revolutionised the way the
manufacturing industry operates. Since the introduction of the electric motor between 1899 and
1914, the manufacturing industry decentralised its source of power, from a single steam engine
powering the whole factory, to each machine having its own source of power.

By each machine having its own source of power, this allowed the re-structuring of
manufacturing operations, saving fuel and improving efficiency. With machines and tools
becoming more flexible and portable this allowed production processes to be changed.
Processes could now be ordered according to the natural flow of production rather than which
machines required the most power from the steam engine (Rosenberg & Trajtenberg, 2001).
Also, production processes no longer had to completely closed down if one machine needed

fixing, as each machine now had its own power source.

Electricity spawned the invention of electric motors and electric motors changed the way society
operated. Greater diffusion of electricity and electric motors decreased the price of power (in the
1920s), enabling the development and use of consumer appliances, such as the washing

machine, the fridge and air conditioning.

In summary, electricity resulted in new products (electric motor, refrigerators) and new processes

(e.g. different assembly line production) that were not available with steam (Lipsey, 2007).

2.4 What are the benefits of GPTs

GPTs are commonly referred to as Oenabésing techn
rather than final solutions (Shea, 2005). Another way to view GPTs is that they act as an

engine of growth. As GPTs improve (e.g. development of broadband for the internet), they

get adopted by an increasing number of people which enables complementary innovations

to be developed, increasing demand for GPTs. The new demand for GPTs encourages

further GPT improvements (e.g. development of broadband) which lead to a whole new set

of complementary innovations.
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Therefore, the benefit of a GPT can be thought of as its ability to enable investment in

complementary innovations and the development of applications that:

1 improve business or operational processes i computers have not only reduced the cost
of coordination, communication and information processing costs, they have also
allowed businesses to become more decentralized and operate in many countries more
efficiently;
develop new products e.g. computers have enabled the internet to be developed; and

enhance existing products (convenience, timeliness, quality and variety).

To ascertain the likely benefits of broadband, we can look at the benefits obtained from past
GPTs. Because GPTs are an enabler, the benefits come via complementary innovations.
This feature makes it difficult to isolate and measure the benefits of GPTs. For example, it is
hard to separate out the benefits of electricity to manufacturing versus the benefit the electric
motor brought. However, most recent studies have been able to measure the impacts of the
latest transformative technology, ICT. ICT is a GPT as it is widely used in most sectors of
the economy, with radios, computers, the internet and broadband being a few examples of
ICT. These technologies are also constantly evolving with faster speeds, smaller designs,

and innovation, and have complementary innovations such as the software for computers.

A number of studies have determined a strong positive link between ICT and productivity
growth. 2 Lichtenberg (1995, cited in Lehr and Lichtenberg 1998) found that productivity is
linked to the number of computers, and that the rate of return on investment for computers is

three times greater than the rate of return on other capital or equipment.

In a study conducted by Martinez et al (2009), which studies the ICT specific technological
change for firms during 1980-2004, ICT accounted for about 35 percent of total growth in
labour productivity in the US. The results also support the view that ICT was more
prominent in US productivity growth in later years, with hardware contributing the most to

productivity growth.
2.5 What facilitates GPT benefits?

The following factors in an economy heavily influencethe si ze or extent

1 capability to exploit GPT benefits; and

1 production of complementary technologies that use GPTSs.

2 Productivity is the efficiency with which inputs are converted into outputs, usually measured by total factor
productivity. Labour productivity measures the amount of output a worker produces in a given amount of time. The
OECD (2003 notes), finvestment in ICT adds to the capital stock that is available for workers and thus helps raise
labour productivitya Thus, labour productivity will vary with the amount, quality and efficiency of other inputs used.
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Providing a fostering market environment is considered a foundation for technological
progress (UN, 2007). Having policies and infrastructure to support the diffusion, adoption
and adaption of GPTs maximises their benefits (Atzeni & Carboni, 2006). Examples of
policies include increasing skilled labour, encouraging government and private partnerships,

and patent protection for new products.
2.6 Adoption rates: an important driver for GPTs

The adoption or uptake of GPTs is a significant influence over the size of GPT benefits. The
adoption rates for GPTs are becoming shorter, thereby decreasing productivity lags. Figure
2.1 displays adoption rates for various ICTs, measured by the time it takes these

technologies to reach 150 million users.

Figure 2.1 Technology adoption rates (time to reach 150 million users)

2004-20086 Google Earth & Skype 2 years
1994-1998 The Internet (WWW) 4 years
2004-2009 FaceBook 5 years
2001-2008 iPod 7 years
1983-1887 Cell phone 14 years
1928-1966 Television 38 years
1876-1965 Telephone 89 years

Source: Imaging Notes i Porthole Research ITF Advisors

New Zealand has also seen the progressive nature of the adoption of complementary

innovations. It has taken some time, for example, to expand the range and increase the

uptake of computer applications by business. In New Zealand in 1975, there was an

investment of $14 million in computer software. By 2010, the annual investment was over

$3,000 million. Although inflation could cloud this comparison, expressed as a share of total

real investment, or O0Gross Fixed Capital For mat i
increasing from 0.5 percent of GFCG per year in 1975, to 8.5 percent of GFCF in 2010. The

growth in investment in computer software has been relatively steady over this period.

The continuing expansion of investment in computer software from 1972 to 2010 contrasts
with the rather sporadic investment in particular technologies/industries. These patterns are
shown over the same period by investment in land improvements, and mineral and other

exploration.
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Figure 2.2 Selected investments as a share of N Z 6Capital Formation, 1975-2010
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The investment in software at a rate of over 6 percent of capital formation per year over the
last twenty years has undoubtedly contributed to productivity growth over this period.

There has been a further strong growth over recent years, and it is expected that this may
well include broadband applications given the demonstrated willingness and demand by

New Zealand businesses for productivity-enhancing ICT applications.
2.7 Summary

Broadband is a general purpose technology (GPT): it has the potential to be pervasive, to
improve continuously, and to spawn innovation. Broadband has the potential to develop
many complementary innovations that fuel economic growth. What these applications will
be is unknown at this stage. Their development is path dependent: it depends on which

sectors create a demand for applications and how quickly this occurs.

Looking at past GPTs, we can see that the benefits are not known until decades past their
invention. The adoption rates for GPTs are becoming shorter, thereby decreasing
productivity lags. That is, more rapid adoption of GPTs leads to more rapid development of
complementary innovations and quicker uptake of applications that deliver productivity
benefits.

The benefits of a GPT are not solely driven through its adoption. There needs to be a
facilitative market environment that encourages the exploitation of GPTs, complementary

innovation and uptake of the applications developed from this process.
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3 Productivity: potential impacts of broadband

iBrdobaand technology has made a great deal of
lives, and to many businesses. It seems likely that the technology will continue
to develop rapidly, and that many opportunities i business and leisure T will

unfold in future years. oo

- New Zealand Government 2025 Taskforce. Report 1, page 114

The term broadband does not refer to a specific speed or technology. Broadband combines
connection capacity (bandwidth) and speed. Broadband and ICT enable a vast range of
applications and innovat i on s, but ft Noaneedbarmwidihncetake at ¢ h .

advantage of these opportunitieso(California Public Utilities Commission 2005).

While some sectors can extract significant benefits from low speed broadband, such as on-
line banking services, higher speed (above 50 Mbps) and symmetric data transfer is required
for high quality video and audio applications and high volume data applications. This

depends on the broadband technology used; Table 3.1 provides indicative examples.3’4

Table 3.1 Connection technologies and indicative bandwidth

Indicative bandwidth

Connection technology (downstream)

Dial-up 0.05 Mbit/s
Fixed Wireless 1 Mbit/s
Cable Modem 2 Mbit/s
ADSL 2 Mbit/s
VDSL 10 Mbit/s
FTTH/B 40 Mbit/s

Adapted from: MICUS (2008). European Commission study on the impact
of broadband on grow th and productivity.

The international literature suggests that broadband has a positive impact on labour

productivity, and that this productivity is higher in ICT and industries where take-up and use
of broadband is higher.5 In this section, we estimate the potential Gross Domestic Product
(GDP) benefits to the regional economies of Auckland and Bay of Plenty from the roll-out of

broadband, including an early roll-out scenario.

® The actual bandwidth may differ from the indicative bandwidth due to factors such as the other technology and
infrastructure deployed, cable length/distance from broadcast sites, and environmental conditions (MICUS 2008).

* The Abbreviations and Glossary in section 10 define the terms used in Table 3.1.

® The New Zealand Institute has estimated potential economic impacts for New Zealand as a whole, which are
reported in section 3.1.
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3.1 Broadband adoption in New Zealand

Just over 1 million New Zealand households had access to broadband at home in 2009
(StatsNZ 2009), with rates slightly higher (64 percent of households) in urban areas than in
rural areas (55 percent). In terms of total subscriptions (households and business), New
Zealand sat at the OECD average of 24.4 subscriptions per 100 inhabitants.

Figure 3.1 OECD broadband subscriptions per 100 inhabitants, June 2010
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However, copper-based digital subscriber line (DSL) continued to be the most common type
of broadband connection. DSL accounted for three-quarters of all broadband subscribers;
less than one percent of subscribers used fibre (StatsNZ 2010b). Thus although New
Zealand and Japan have a similar level of broadband access, according to the OECD
classification, Japanese broadband subscribers tend to have access to services with
superior capacity, as shown by the high proportion that have access to fibre. This indicates
that there are substantial benefits yet to be gained by the New Zealand economy from low
speed to high speed broadband.

Below, we investigate the increase in productivity that the various industries may gain from
deploying ICT enabled by the pending investment into ultrafast broadband (UFB) and the

rural broadband initiatives (RBIS).
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3.2 Productivity and ICT

From a high level perspective, businesses may benefit from broadband three ways:

the deployment of available productivity-enhancing applications within their businesses

a dynamic process of complementary innovation and the development of new products.

This innovation process spans from invention through to colonisation of new markets

and consolidation in existing markets (Markides and Geroski 2003).

M closer connection with markets and identification of market needs, which will contributed

to better commercial results, which include securing property rights to their innovative

products and launching them to market.

At a more detailed level, the international evidence highlights number of mechanisms by

which businesses may use ICT to improve their productivity. These mechanisms, and the

impacts, tend to differ by sector. Below we provide a summary of the overall impacts of ICT

on productivity and growth. We explore particular mechanisms and applications relevant to

the focus industries of this study in sections 7 (Auckland Region) and 8 (Bay of Plenty).

Table 3.2 reports a summary of international research by the OECD on the average

contribution of ICT to the growth of GDP per annum.

Table 3.2 The impact of ICT investment on GDP growth

Labour productivity Contribution of ICT
GDP growth (%oa) growth (%pa) to GDP growth (%pa)
Country 1990-1995 1995-2000 1990-1995 1995-2000 1990-1995 1995-2000
Australia 1.8 4.9 2.2 3.8 0.7 1.2
Belgium 1.5 2.8 1.9 1.9 0.3 0.5
Canada 1.7 4.9 - - 0.4 0.6
Germany 2.2 2.5 2.6 2.1 0.4 0.5
United Kingdom 1.4 3.1 3.0 15 0.4 0.6
United States 2.5 4.0 1.4 2.7 0.5 1.0
Average 1.9 3.7 2.2 2.4 0.4 0.7
Adapted from: OECD (2003) ICT and Economic Growth

New Zeal andés real GDP growth is comparable in t

countries in the table above, namely, 3.0 percent per annum (1990-1995) and 3.7 percent

per annum (1995-2000).° It seems reasonable to use the experience of these economies,

on average, to investigate the potential effects on the New Zealand economy.

® New Ze a lea grawth sate has fallen over the past three years due to the global financial crisis (down to 1.5%
p.a.). The projectionstake alongt er m per spective and est i madtasu stuhael & nspcaecnt asr iuon.

@ economics
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Table 3.2 indicates that on average, a 1.0 percent increase in labour productivity is
associated with between 0.8 percent and 1.5 percent increase in GDP.” The table also
shows that between one fifth and one quarter of the GDP growth in these countries, on
average, was attributable to ICT over this period. If ICT was responsible for an equivalent
proportion of labour productivity growth, then ICT would have contributed around 0.5 percent
per annum labour productivity growth.

This is broadly consi st e astimatedthahin I@T@bniinant a s mands ( 2
industries ICT would increase productivity by between 0.44 and 0.47 percentage points per

annum, with an average of 0.44 percentage points for the business services sector as a

whole (see Table 3.3 below). However, the ACIL Tasman study suggests a lower average

impact across the entire economy of about half as much (0.23 percent per annum) as the

OECD results. The average effect on productivity reported in the ACIL Tasman study

reflects assumed ICT take-up rates by industry. The OECD results mayrefl ect a O6st eady
statebd, that i s-takeceaches astendyleled whiere widesppead use would

imply a greater aggregate productivity impact.

Table 3.3 Average sectoral productivity gains 2004-2015

Average annual

Sector productivity impact
Primary 0.06
Manufacturing 0.19
Construction 0.19
Retail and Distribution 0.27
Business Senices 0.44
Recreation Senvices 0.26
Social Senices 0.27
Whole economy - sectorally weighted (#) 0.23

Source: ACIL Tasman (2004) Economic Impacts of broadband adoption in Victoria
3.3 Benefits of broadband to the New Zealand economy

The New Zealand Institute (2007) estimated that high speed broadband enables productivity
and growth benefits of $1.7-4.4 billion per annum to the New Zealand economy. The
following figure represents the estimated benefits that could be achieved through various
applications according to speed. (The bubble size proportional to annual economic value.)
The New Zealand Institute highlights the benefits for the health and education sectors in

particular.

" We assume that an ICT-based increase in labour productivity is supported with capital investment. Hence, a 1%
increase in labour productivity, accompanied by ICT and capital investments, can lift GDP up by more than 1%.

. 18 The benefits of broadband for the BOP and Auckland
economics Auckland Council, BOPRC and Priority One
May 2011



Figure 3.2 Estimated benefits of high speed broadband to the New Zealand economy
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Fast broadband can enable video, audio and data-intensive applications. This will permit
greater teleworking, telepresence and connection to market. This will bring benefits for a

number of industries, but in particular:

1 experiential industries, such as tourism

1 knowledge and collaboration intensive industries, such as financial and business
services

1 industries competing in a global markets where product quality, innovation and the

connection to customers is critical, such as the kiwifruit industry.

New Zeal andbs businesses more broaddogt have demon
broadband, and in particular, high speed broadband. StatsNZ (2010a) found that 93 percent

of New Zealand businesses had broadband access in 2010, up from 89 percent in 2008.

Furthermore, the proportion using DSL connections fell while the proportion using cellular,

wireless, fibre or satellite connections rose.

Thus, while businesses across the economy see value in broadband, the questions remain,
what actions can local government take to help them adopt fast broadband and take up

productivity-enhancing applications?

. 19 The benefits of broadband for the BOP and Auckland
economics Auckland Council, BOPRC and Priority One
May 2011



3.4 International case study: ActNow, Cornwall

Cornwall qualified for EU funding to reduce economic disparity, and the Actnow project was
one project financed from this funding (Micus 2008). A ¢ t n mbye&tve was to increase the
investment level in Cornwall by creating a broadband infrastructure and promoting the use of

broadband among local businesses. A series of Actnow case studies fi tvere superfast

broadband has made a differenceoonfllker specific bu

Actnow identified demand stimulation and education as the key success factors for

broadband take-up. Three prongs of this strategy were:

1 A marketing campaign: trade shows and business
exhibitions; press, radio, posters; and live
demonstrations via a Land Rover with a satellite
connection and an embedded Wi-fi hotspot:

AYou just park it outsid

and show how it works!o
1 Acting as a coach and intermediary: it worked with companies to identify problems and
provide them with direct help; personal advice through a dedicated IT consultant; and
administrative support to apply for subsidies to make further ICT investments.
91 Increasing the IT investment level: financial incentives for early adopters of broadband
through subsidies on IT equipment.

The Micus (2008) report into the economic impacts of broadband selected Actnow as a case
study of the development of broadband and its impacts. It found that the project contributed
to the development of the use of broadband in companies in the business services sector.
Although broadband did not increase employment growth, it lifted productivity substantially

and, thus, gross value-added growth (GVA) and wage levels (Figure 57 reproduced below).

Figure 3.3 The business services sector in Cornwall, 1998-2005

Cornwall 1998-2001 Cornwall 2001-2005, with actnow

Real estate,
renting and
business activity

(K)

Real estate,
renting and
business activity

(K)

M cvA growth [ Employment growth Productivity growth

Source: MICUS. (2008). European Commission study on the impact of broadband on growth and productivity
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35 The value is in the (real) options

The modern approach to investment under uncertainty conceptualises investments with
deferrable or future investment decisions as pro
(ROV).%? In the context of infrastructure, the initial investment provides a service but is also

an enabler of future projects.

In a recent paper on real options and infrastructure, Arthur Grimes (2010) notes that the

Ainvest ment i n t he optiantoireap higlpretwrs though prospeditee s an
future investments, without imposing an obligation to invest in those projects where

circumstances indicate that returns will instead be low. The prospective investment

opportunities include those that may be undertaken by future agents (e.g. new migrants,

statup firms or international f i Heroecludes thaty et pr eser
ii nvestment in the initial [infrastructur e] proj

and the combined set of projects both have anegatvenet present expected val

This approach still requires that all possible options are identified and meaningful values

applied to these options. In the case of broadband, this task is complicated by broadband

being an enabling technology. That is, its value depends on the applications using it that

have yet to be developed and so the value of broadband is highly uncertain as it depends on

the value of these applications or o6nested optio

option values of future projects tend to be high.

This highlights that one condition for extracting the benefit of broadband: lead investment
into the enabling infrastructure. Extracting the maximum benefit out of this investment,
however, depends on guiding this investment, encouraging deployment and stimulating
further innovation amongst industries and communities that are best placed to benefit from it.
A second condition for extracting the maximum benefit is that local government agencies
ensure that the right constellation of investment, with the right parameters i location, service

speed, and price i occurs at the right time.

8 A real option is the right to undertake some business decision at a future point in time. Typically the option is to

make, abandon, expand, or contract a capital investment. Real Options Valuation adapts the techniques developed

for analysing financial options to decisions about options for real assets. This approach treats strategic investments

as fAimore |l ike a series of optibuehsmanT (h988). Stmtegy asraiP@tbliooff st ati c
Real Options. Harvard Business Review 76(5): 87-99.

9 . . . . .
Rat her than the conventional di scounting process applied ir

inherent wuncertainties e anelarkahattblildgs omthetfifamcial ogion®apmaadhofopt i ons 6 f |

Bl ack and Schol es ( Gémesi3000) TheSHconomecs of ffadtrOcjure Investment - Beyond

Simple Cost Benefit Analysis. Motu Working Paper 10-05.
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4 Productivity: projected impacts of broadband

This section uses draws on the high level estimates by industry from section 3 to explore the
potential economic gains in the two regions from the successful roll-out, adoption and uptake

of fast broadband.

We use the information in Table 3.2 and Table 3.3 to draw a broad relationship between the

impact of ICT on labour productivity and GDP growth i that is the GDP boost by industry

from ICT. For example, the information from Table 3.2 and Table 3.3 suggest that on

average ICT boosts productivity by 0.23 percentage points per annum and this translates to

a 0.27 percentage point boost Theproeaioneaceconomy dés GLC
calculated at a sectoral level, weighted by employment in that sector for each regional

economy. We report the total effect on GDP.

Our research for this project suggests that New
well placed to take advantage of the ICT benefits that broadband deployment will allow. In

the analysis below, we assume that average productivity gain in primary sector industries

reflects the economy-wide average of 0.23 percent rather than 0.06 percent (see Table 3.3).

We believe this is a conservative estimate, and it could realistically be higher.
4.1 BAU growth

BERLG6s nat i oto&025Hhasan average grawth rate of 2.55 percent per annum

from 2010 to 2025. This is used as a Obusiness as usual €
economy. The projected regional economy growth rates are based on the national BAU

rates and their historic growth rates relative to the national rate. For example, the BOP

region has grown slightly quicker than the national economy over the past decade, and we

continue this trend in our projections.
4.2 Broadband boost

The industry productivity gains from I CT, based
would boost GDP growth by 0.60 percentage points on average. This boost is higher for the

Auckland Region (0.66 percentage points) due to its favourable industry profile. It is lower

for the Bay of Plenty Region (0.57 percentage points), where employment and output is

relatively concentrated in industries that are currently less able to take up and benefit from

broadband.®

1% Shifting employment from low value manufacturing to high value specialised manufacturing could, for example,
alter the benefit that the Region could derive from broadband. If the productivity impact were as high as that seen in
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4.3 Scenarios

The scenarios below aim to illustrate i at a high level i the potential economic gains in the
two regions from the successful roll-out, adoption and uptake of fast broadband. We

consider two roll-out/adoption scenarios:

1 Early roll-out assumes that broadband is fully deployed and adopted by the main
industry beneficiaries in 2012;
1 Delayed roll-out assumes that the deployment and/or adoption is slower and the main

gains are not achieved until 2015.

Applying the GDP boosts to the BAU annual growth rate under the two roll-out scenarios
gives the real GDP projections to 2025 shown in Table 4.1.

Table 4.1 Projection base (2010) and real GDP gain (%p.a. to 2025)

BOP Auckland New
Real GDP (2010$m) Region Region Zealand
GDP base, 2010 10,175 65,328 187,802
GDP base growth, % p.a. 2.89% 2.53% 2.55%
GDP boost, %p.a. 0.51% 0.60% 0.55%
BERL 2025 BAU projection 15,590 95,100 273,950
Delayed (2015) roll-out 16,460 101,435 290,480
Early (2012) roll-out 16,710 103,235 295,155

Source: BERL

The BAU case where broadband is not rolled out as a priority seest h e B @HPbnsrease
from $10.2 billionin2010to$1 5. 6 bi |l Il i on in 2025, and Auckl and®¢
billion in 2025. Early rollout would see GDP increase to $16.7 billion for the BOP and $103.2
billion in Auckland. The greater growth in the Auckland region reflects the higher uptake and

benefits due to the current favourable industry mix in the Auckland region.

the Business Services sector (0.47 percent), then the projected boost to GDP in the Bay of Plenty would rise to 0.62
percent per annum, which would be greater than the projected national impact of 0.60 percent per annum.
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Figure 4.1 shows the projected growth paths for BAU and the two scenarios in the Bay of

Plenty and Auckland Regional economies.

Figure 4.1 Projected regional economic impacts of broadband (real GDP $m), 2010-25
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Table 4.2 summarises the additional GDP in 2025 under the two scenarios compared to the

BAU 2025 projections seen in Table 4.1 above.

Table 4.2 Additional projected GDP in 2025 with early or delayed roll-out

Additional GDP BOP Region Auckland Region New Zealand

over 2025 BAU $m % $m % $m %
Delayed (2015) roll-out 870 6.1% 6,335 7.3% 16,530 6.6%
Early (2012) roll-out 1,120 7.7% 8,135 9.2% 21,205 8.3%

Source: BERL

Early rollout of broadband could result in an additional $1.12 billion increase in the BOP

Re gi on 6 3.7 perbent higher than in the BAU scenario), and $8.13 billion in the
Auckland Region (9.2 percent higher). The benefits would be about one fifth lower if the roll-
out were delayed to 2015. Figure 4.2 shows the additional GDP (in percentage terms) in

2025 compared to BAU under the two scenarios.
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Figure 4.2 Projected impact of broadband roll-out on real GDP by region in 2025

The scenarios indicate that the addition to GDP (in percentage terms) for the Auckland

Region would be higher than for New Zealand on average, but the addition in the Bay of

Plenty Region would be slightly lower than the New Zealand average. This reflects a

conservative assumptionoft he i mpact of broadband in the Bay
The impact could plausibly be as high as in the business services sector, due to the

integrated nature of the primary businesses in this regional economy and high up-take of ICT

by primary producers in this region. In that case, the Bay of Plenty economy would add 8.5

percent to its GDP with early roll-out compared to the New Zealand average of 8.3 percent.

4.4 Summary

Section 3 highlighted that fast broadband can enable video, audio and data-intensive
applications, permitting greater telepresence, collaboration and connection to market. The
international evidence suggests that these boosts will be greatest in service industries, and

in particular the financial and other business service industries.

This section examined the productivity boost from the adoption of fast broadband and uptake
of ICT applications given the industrial make-up in the Auckland and Bay of Plenty regions.
Applying the productivity boosts associated with these benefits to the mix of industries in the
Auckland and Bay of Plenty regions, we project these economies could benefit by 7-9
percent higher GDP by 2025 if early roll-out, adoption and uptake is achieved. Delayed roll-
out and up-take could cut these gains by around one quarter. That is, GDP in 2025 could be
1.5 to 2 percentage points lower than if these regional economies can guide investment

towards those sectors that will successfully achieve early roll-out, adoption and uptake.
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