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Executive Summary
The City of Greater Bendigo (CoGB) is undertaking a review of its future requirement for industrial land
throughout the Local Government Area (LGA). For the past 16 years, work had been progressing on the
creation of a new industrial precinct in Marong, which would service the needs of new and expanding
industry. Recent decisions on this long-term project has meant that the Marong precinct will not proceed
as planned.
The CoGB are now completing an industrial land review and require background economic and land use
planning inputs to support the review and guide development of a new Industrial Land Strategy.
This report includes three key levels of analysis that will help guide the CoGB’s project development.
Analysis completed has included a preparation of employment forecasts, assessment of industrial
demand and a review of industrial development typologies.

Key outcomes and implications
Local Industry trends
Changes (growth and decline) in employment across the LGA in Greater Bendigo Industry is relatively
consistent with changes being observed across the State (Victoria). The exception to this is in the
manufacturing sectors. The continued declines observed across Victoria have not eventuated in Bendigo
where subsectors of food product manufacturing and transport equipment manufacturing have
continued to experience growth in employment, having grown by 34.4% and 70.7% respectively between
2011 and 2016.
The productivity of workers in Bendigo Industry has been increasing, with higher levels of output per
worker across all sectors. However, the measure of value-added per worker which reflects relative levels
of contribution to Gross Regional Product (GRP) across sectors is more varied. Increasing proportional
cost of inputs compared to total output in some sectors such as manufacturing may pose challenges in
the future. This scenario would see a lower proportion of output allocated to worker’s wages, company
profits and government taxes (i.e. the value-added components of output).
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Figure ES- 1 Value-added per worker in Bendigo Industry, 2011 and 2017
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Land supply and demand
Over the next decade there is expected to be demand for 90 ha of industrial land and around 170 ha by
2036 (Figure ES- 2). Given the existing industrial land supply is around 120 hectares, there is
approximately 14 years of industrial land available at the forecast consumption rate of 9 ha per annum.
However, this assumes near perfect efficiency in land use and does not account for industry-specific
constraints such as land size and location.
Figure ES- 2 Change in aggregate demand of industrial land (hectares)

Source: REMPLAN

Employment forecasts for Greater Bendigo were prepared for 20 years from Census 2016 based on both
employment trends and population forecasts. The total number of jobs in Greater Bendigo across all
industries on Census Night 2016 was 47,905, this is forecast to grow to 68,018 jobs by 2036. This equates
to an increase of 20,113 jobs, equivalent to an average annual growth rate of 1.77 per cent.
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Employment relating to the industrial precincts in Greater Bendigo were estimated to be 8,545 jobs across
all industries on Census Night 2016. This number is expected to increase to 11,848 by June 2036, an
increase of 3,303, equivalent to an average annual growth rate of 1.65 per cent (see Figure ES- 3).
Figure ES- 3 Greater Bendigo employment forecasts relating to industrial precincts

Source: REMPLAN

A review of industrial land supply was undertaken based on a range of five broad lot size scales. This
assessment reflects the varying demand across a range of businesses operating within different industry
sectors and at different scale and intensity.
However, when investigating the demand for industrial land by different lot sizes, the appropriateness of
the existing supply becomes more doubtful. The supply of large industrial lots, those between 1 hectare
and 5 hectares, are forecast to be completely exhausted by 2027 (Figure ES- 4).
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Figure ES- 4 Forecast remaining industrial land by lot size

Source: REMPLAN

If these land supply shortages materialise it is estimated that up to 688 jobs could be foregone by 2036,
starting from 2027 and ramping up thereafter (Figure ES- 5).
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Figure ES- 5 Potential cumulative jobs foregone if adequate industrial land supply is not provided (shaded red region)

Source: REMPLAN

Industrial land supply estimates prepared by CoGB, which form the basis for demand analysis within this
report, assume that all the identified ‘available industrial land’ is appropriate for commercial use.
However, anecdotal evidence and routine exploration of sites for business development within the LGA
suggests this is unlikely to be the case.
If we assume one quarter of all lots are effectively uncommercial then REMPLAN lot size forecasts
indicate that land supply shortages could be an issue as soon as 2024, first for large scale lots (between
1 hectare and 5 hectares) with shortages in medium scale lots (between 5,000 m 2 and 1 hectare) shortly
thereafter. Under this scenario, the estimate of the total number jobs that could be foregone are larger –
up to 1,081 jobs by 2036, starting from 2025 and ramping up thereafter.

General trends and best practice in contemporary Industry
Best practice industrial precincts form part of what are now considered as ‘innovation precincts’ or
‘enterprise precincts’. An approach which aims to define the characteristics of successful precincts
recognises the importance of the synergy between people, firms and place. These are described by the
Brookings Institute as:
-

-

Networking assets are the relationships between actors-such as between individuals, firms, and
institutions- that have the potential to generate, sharpen and/or accelerate the advancement of
ideas.
Economic assets are the firms, institutions and organisations that drive, cultivate or support an
innovation-rich environment.
Physical assets are the public and privately-owned spaces – buildings, open spaces, streets and
other infrastructure – designed and organised to stimulate new and higher levels of connectivity,
collaboration, and innovation.
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Figure ES- 6 Assets of innovation districts

Source: Katz & Wagner, 2014

Summarising a range of contemporary analysis on successful precincts, a summary of key
characteristics that are evident in best practice industrial areas are summarised as:
Collaboration
Of all best practice elements, the ability to facilitate and foster a collaborative culture for a precinct
appears as being the most critical.
Critical mass / clustering
The basis behind many successful enterprise areas is the agglomeration of related businesses. This can
refer to industries with similar workforce or infrastructure requirements or seemingly unrelated industries
that are working together to achieve mutually beneficial outcomes.
ICT infrastructure
While the specifics of infrastructure provision may vary for different scales of industry or precinct, the
provision of high-quality ICT infrastructure is a common requirement for all successful precincts.
High-quality built environment
A high-quality built environment includes a range of factors that contribute to creating a unique sense of
place while also making the precinct accessible.
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Recommendations
Recommendation 1
Employment in Bendigo Industry has undergone restructure but ultimately sustained growth relative to
the State, particularly in manufacturing. However, productivity per worker is not necessarily translating to
an increase in wealth for the region; i.e. value-added.
For both existing and future industrial areas there will be a need to consider actions that support industry
to be more efficient and competitive.
Effective supply of serviced and available land will be important for industry investment and increased
productivity to remain competitive.
Recommendation 2
There are currently a range of non-industrial activities located in industrial areas. With a limited supply of
industrial land, consideration needs to be given to how to protect these precincts from non-industrial
uses. A likely approach will be the implementation of appropriate planning controls that deter or restrict
undesirable uses establishing in industrial precincts but may also encourage such uses to establish in
other more appropriate areas.
Recommendation 3
The requirements of industry have changed over time and will continue to evolve and change into the
future. Accounting for forecast industrial land demand while ensuring one-off business investment
opportunities of new or unique industry is accommodated will require adequate provision of industrial
land with varied characteristics.
Based on the analysis undertaken in this report, there is a clear requirement for medium and larger lots
between 5,000 square metres and 5 hectares. Analysis in this report indicates that lots between 1-5 ha
will be exhausted by 2027 while lots between 5,000 m 2 – 1 ha will be exhausted by 2029.
However, future industry may also require micro lots in close proximity to the commercial area of the
Bendigo CBD. Therefore, the overarching requirement will be for the supply of a variety of options in
appropriate locations that reduce the barriers for businesses in Industry to establish or expand in the
region. By limiting options there is potential to miss opportunities and constrain economic growth and
regional prosperity.
Recommendation 4
Best practice approaches to industrial precincts should be a consideration for both existing and any new
industrial areas. While CoGB may be able to control physical elements of industrial areas to some degree,
through the application of land use controls, design requirements and infrastructure provision, much of
the intangible elements relating to collaboration are likely to be led by non-government sector.
The ability for clustering of business/industry is largely market driven supporting the development of
stronger local supply chains and characteristic that underpins key industry sectors including
manufacturing and construction. Business planning is only supported by adequate and well-planned
industrial land supply.
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1. Introduction
1.1 Background
The City of Greater Bendigo (CoGB) is undertaking a review of its future requirement for industrial land
throughout the Local Government Area (LGA). For the past 16 years, work had been progressing on the
creation of a new industrial precinct in Marong, which would service the needs of new and expanding
industry. Recent decisions on this long-term project has meant that the Marong precinct will not proceed
as planned.
Since the preparation and adoption of the last industrial land strategy, there has been a degree of change
to supply of land but also the characteristics and needs of industry. To account for the requirements of
contemporary industry activity, and also facilitate the needs of future industry, an updated review of
industrial land supply and demands must be undertaken.
The project is a recognised local and State level priority having recently been identified in the Minister for
Planning’s Direction to the Victorian Planning Authority; issued on 3 rd September, 2018. The Minister’s
direction nominated the Victorian Planning Authority as Advisor for the Greater Bendigo Industrial Land
review.
The City of Greater Bendigo will prepare the Industrial Land Review and require background economic
and land use planning inputs to support the review’s development. This report includes three key levels
of analysis that will help guide the City of Greater Bendigo’s project development.

1.2 Regional overview
The Greater Bendigo municipality is situated in the heart of Victoria and is one of the major regional LGA’s
in the State (Figure 1-1). The regional city of Bendigo acts as the primary service and employment centre
for a broad area which extends well beyond the LGA boundaries.
Figure 1-1 City of Greater Bendigo map and context within the State (inset)

Source: REMPLAN Mapbuilder (https://remplan.co/2DN00Pz)
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Bendigo also plays an important role as an industrial centre for the broader Loddon Campaspe region1.
Industry in Bendigo accounts for almost half of the Industry activity of the wider region, with 47% of output
and 49% of employment in Loddon Campaspe Industry being generated in Bendigo.
Industry in the Loddon Campaspe has a similar profile to Industry in Bendigo, with manufacturing and
construction making up the majority of employment, followed by the transport, postal and warehousing
sector and wholesale trade. Manufacturing in Loddon Campaspe is dominated by food processing
industries such as meat and meat products, dairy products, and fruit and vegetable processing. The
manufacture of motor vehicles and parts is also a significant subsector, particularly in Bendigo and
Macedon Ranges.

Figure 1-2 Employment (jobs) in Loddon Campaspe Industry, 2016
Manufacturing

9,451

Construction

8,340

Transport, Postal & Warehousing

2,335

Wholesale Trade

1,636

Other Services

1,552
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1,043
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924

Electricity, Gas, Water & Waste Services

631

Rental, Hiring & Real Estate Services

47
0

1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

Greater Bendigo

Loddon Campaspe

Note: Data labels are for Loddon Campaspe, including Bendigo.

While Bendigo is not located on one of the principal freight routes between state capitals, (i.e. Melbourne
to Sydney / Brisbane / Adelaide), it is located along key freight routes between Melbourne, Mildura and
Echuca. Bendigo’s economic importance coupled with its central location on key freight routes mean
that Bendigo is both a destination and generator of freight for the region (Figure 1-3).

The Loddon Campaspe region is made up of the six regional LGAs of: Loddon (S), Campaspe (S), Bendigo (C), Central Goldfields
(S), Mount Alexander (S), and Macedon Ranges (S) (https://remplan.co/2HfYzMP)
1
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Figure 1-3 Freight flows in Victoria

Source: SGS Economics, (n.d.)

1.3 Project purpose
CoGB will be preparing the final Industrial Land Review. Analysis presented in this report will outline the
current context of the industrial sectors in Bendigo, key industry trends and the impact on future industrial
land requirements in the municipality. The analysis and recommendations provide key inputs to assist
CoGB in the preparation of the Industrial Land Review.

1.4 Project scope
The scope of this report is limited to elements listed below:
•
•
•
•

Preparation of employment forecasts for the municipality and industrial precincts.
Detailed review of industrial employment in the municipality, including type, scale and intensity
of use.
Preparation of industrial land demand analysis.
Undertaking a review of current trends in industrial land development including development of
case studies.

While a review of existing precincts with a focus on industry employment is included as part of this
analysis, determination of final ‘available land’ supply was prepared and delivered by CoGB.
Outside the scope of this project is a review of relevant local, state and federal policy as well as a regional
market comparison. It is anticipated that these elements will form part of the final Industrial Land Review
prepared by CoGB.
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2. Industrial sector economic trends
2.1 Overview
Industrial activity is not limited to industrial precincts. Throughout the municipality there are a range of
businesses and individuals undertaking the types of activities which would be considered appropriate or
characteristic of the types of activity occurring in formal industrial precincts. For example, machinery
repair could be occurring in agricultural areas and even small-scale manufacturing in residential areas.
Section 2 provides an overview of economic trends occurring in ‘Industry’ within Greater Bendigo.
‘Industry’ has been defined by ANZSIC class (4-digit) of industry2 and aggregated up to the 19-industry
sector level. For the purpose of this analysis, all manufacturing, construction and wholesale trade activity
has been included in the analysis of ‘Industry’. There are other sectors that include activities which would
typically require industrial land, but not exclusively. For example, the majority of general retail activity is
excluded from the definition of Industry, but activities such as motor vehicle parts retailing and hardware
and building supplies retailing is included (see Appendix A for sectors included in ‘Industry’ definition).
Economic trends in this section only provide information on those sectors which have been included in
the definition of Industry as outlined above. Information is provided for the key economic indicators of:
•
•
•
•
•

Output
Employment
Regional exports and imports
Value-added
Business Counts.

2.2 Output
Output data represents the gross revenue generated by businesses/organisations in each of the industry
sectors in a defined region. Gross revenue is also referred to as total sales or total income.
Output estimates provide an indication of the level of activity occurring in a region, an industry or
organisation. Output is a high-level economic indicator which is inclusive of other indicators such as
wages, intermediate inputs and value-added. Output is an essential measure in understanding the
interrelationships between industries in a region as well as for measuring an individual industry’s output.
However, for the broader economy, output does include a degree of double counting by including the
sales of intermediate products and final products. For this reason, other economic indicators are also
outlined to provide an understanding of the contribution that Industry in Bendigo makes to the region.
Output generated by Industry in Bendigo is dominated by the manufacturing and construction sectors.
Together, these two sectors account for an estimated $4.229 billion of output in 2017, or 80% of the
output generated by Industry. Transport, postal and warehousing experienced an increase between 2011
and 2017. However, output generated by the road freight transport subsector actually declined over this
period. A large proportion of the growth in transport, postal and warehousing occurred in urban bus
transport, other warehousing and storage services and courier pick-up and delivery services.

‘Class’ is the finest hierarchical level of industry classification under Australian and New Zealand Standard Industrial
Classification, 2006, which is also referred to as 4-digit ANZSIC industrial classification.
2
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Figure 2-1 Output by Industry sectors, 2011 and 2017
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2.3 Employment
Employment data represents the number of people employed by businesses / organisations in each of
the industry sectors in Greater Bendigo. Employment data presented in this report is based on location
of work, that is no inference is made as to where workers reside. The employment figures presented
represent total number of employees without any conversions to full-time equivalence.
Understanding contributions to employment is important both economically and socially. Employment is
important economically as a source of wages and salaries for employees, but also acts as an indicator
of economic activity or the economic climate. Socially, employment is important to individuals by creating
instances for social interaction and contributing to feelings of self-worth and belonging. Conversely,
provision of employment acts to mitigate negative economic and social effects of unemployment.
Employment trends in Bendigo Industry are generally consistent with trends seen across Victoria (Figure
2-2 and Figure 2-3). One notable distinction is in the stabilisation of employment in Bendigo’s
manufacturing sector. Across the State, the absolute number of jobs in manufacturing has declined each
period between 2006, 2011 and 2016. However, in Bendigo the number of manufacturing jobs has
remained relatively stable between 2011 and 2016. This is largely driven by growth in the subsectors of
food product manufacturing and vehicle manufacturing parts.
Considered as a proportion of all employment, the relative share of manufacturing is decreasing in
Bendigo as sectors such as health care and social assistance grow in importance. However, given the
absolute declines observed in manufacturing across the State, the maintenance of manufacturing jobs
in Bendigo is a benefit to the region.
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Figure 2-2 Employment in Bendigo Industry, 2006-2016
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Figure 2-3 Employment in Victorian Industry, 2006-2016
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Across all Bendigo Industry sectors, output per worker has increased between 2011 and 2017 (Figure
2-4). Marginal increases in output per worker can be observed in other services (which includes activities
such as vehicle and equipment repair), while larger increases have been experienced in gas, water and
waste service sectors and construction sectors. The rental, hiring and real estate sector, which comprises
a single Industry activity of heavy machinery and scaffolding rental and hiring, also experienced an
increase in output per worker from around $530,000 in 2011 to $612,000 in 2017.
These changes indicate a trend of Industry becoming more efficient, being able to generate a higher level
of income (output) with the same amount of labour, often utilising technology and other systematisation
to produce increased levels of revenue.
Figure 2-4 Output per worker in Bendigo Industry, 2017 and 2011
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Source: REMPLAN

2.4 Regional exports and imports
Regional exports data represents the dollar value of goods and services exported outside of Greater
Bendigo that have been generated by businesses / organisations within the region. Another way of
defining exports is as an inflow of money into the region. Conversely, regional imports data represents
the dollar value of goods and services imported into the region. As such, imports are also viewed as an
outflow of money from the region. For example, a local business outsourcing accountancy services to a
firm in another region which results in an outflow of money is a form of import. In both instances, no
distinction is made between domestic and international exports or imports.
Both manufacturing and construction have notably increased the value of regional exports between 2011
and 2017 with manufacturing now estimated to be exporting just over one billion dollars of goods and
services each year (Figure 2-5).
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However, considering the change in the value of exports and imports of various sectors within Industry,
expenditure data indicates that most sectors import more than they export, resulting in a net loss of sales
revenue (output) from the region (Figure 2-6).
Figure 2-5 Change in value of regional exports by Bendigo Industry, 2011-2017
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Figure 2-6 Industry change in regional export and import, 2011-2017
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2.5 Value-added
Value-added is a key economic metric which estimates the marginal economic value-added by an
industry in a defined region. Unlike output, value-added is a non-duplicative indicator as it excludes the
costs of intermediate inputs. Therefore, it is one of the best indicators of industries’ contribution to the
wealth of a region. Value-Added by industry sector is the major element in the calculation of Gross
Regional Product (and Gross State Product / Gross Domestic Product).
Value-added by the construction sector was the largest of all Industry sectors, increasing by 57%
($214.335 million) between 2011 and 2017. Manufacturing and wholesale trade both experienced
decreases in value added across the municipality (Figure 2-7).
Value-added per worker varies across sectors. Activities such as vehicle maintenance (part of other
services) and building industrial cleaning services (part of administrative and support services) saw little
change between the period. Value-added per worker in manufacturing decreased while other sectors saw
increases (Figure 2-8).

Figure 2-7 Value-added by Bendigo Industry, 2011 and 2017
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Figure 2-8 Value-added per worker in Bendigo Industry, 2011 and 2017
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2.6 Business counts
Figure 2-9 details the number of businesses registered in Industry in the Bendigo LGA in 2011 and 20173.
Between 2011 and 2017 the total number of businesses in Industry increased by 730, or 53%. This is
generally in line with overall business growth in Bendigo which saw a 54% increase over the same period
from 3,456 in 2011 to 5,318 in 2017.
All sectors within Industry experienced growth in business numbers. The largest absolute growth was
observed in construction sectors which saw an additional 451 businesses trading. Many of these were in
construction services such as electrical services and carpentry services. House construction and land
development and subdivision grew by more than 50 businesses during the period.
There were 62 more manufacturing registered businesses trading in 2017 than in 2011. The majority of
this growth was through metal and metal product manufacturing businesses, with 22 more businesses
trading in 2017.
The transport, postal and warehousing sector saw 74 more businesses trading in 2017. The majority of
these were road freight transport businesses, a sector which saw 46 more businesses trading in 2017
than in 2011.
Retail trade businesses saw the lowest proportional growth (22%) while administrative and support
services saw the largest growth (96%).

Business counts are at 1st July in respective years. Business counts have been filtered to exclude trust and superannuation
entities and include only those businesses that are currently registered for GST.
3
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Figure 2-9 Business counts in Bendigo Industry, 2011 and 2017 (trading at July 1st)
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2.7 Implications
The productivity of workers in Bendigo Industry has been increasing, with higher levels of output per
worker across all sectors. However, value-added per worker across sectors is more varied. Increasing
proportional cost of inputs compared to total output in some sectors such as manufacturing may pose
challenges in the future. This scenario would see a lower proportion of output allocated to worker’s
wages, company profits and government taxes (i.e. the value-added components of output).

Changes (growth and decline) in employment across the municipality in Bendigo Industry is relatively
consistent with changes being observed across the State. The exception to this is in the manufacturing
sectors. The continued declines observed across the State have not eventuated in Bendigo where food
product manufacturing and transport equipment manufacturing has continued to grow.

While the total value of exports by Bendigo Industry has increased, the value of goods and services that
are imported into the region continue to be higher than the value of exports for many sectors.

Industry in Bendigo is undergoing a structural change, resulting from population growth and its role as a
primary centre in the broader region. Increasingly industry may adapt to support this growing population
base (focusing on services and logistics). Continued growth in food product manufacturing may occur,
leveraging the agricultural base of the region to expand its regional exports as well as servicing the local
population.

The number of Industry businesses trading in Bendigo has grown across all sectors over the past six
years suggesting relatively positive sentiment from the private sector.
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3. Industrial land supply
3.1 Overview
For the local economy to prosper an adequate supply of industrial land needs to be secured. This requires
foresight and advanced planning to optimise the industrial development potential of existing industrial
sites and to secure adequate additional supply in the future to facilitate economic growth in the Greater
Bendigo region.
Evaluating the capacity of existing industrial land supply was out of scope of this REMPLAN report. CoGB
analysed and reported on the industrial land supply estimates that underpin the supply and demand
model in this report.
CoGB estimated that aggregate industrial land supply is currently around 120 hectares. This supply was
comprised of the following lots:
•
•
•
•

90 small lots – 0.5 hectares or smaller
17 medium lots – between 0.5 hectares and 1 hectare
8 large lots – between 1 hectare and 5 hectares
7 very large lots – 5 hectare or larger.

3.2 Precincts
CoGB defined the 21 industrial precincts which are spread across the Greater Bendigo region (Figure 3-1).
Figure 3-1 Greater Bendigo industrial precincts
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Bendigo’s industrial precincts are dominated by the Bendigo East precinct which is a well-established
industrial zone. At the 2016 Census around half of all employment in all the industrial precincts were
based in this location.
As an established precinct, much of East Bendigo is occupied with limited supply available for future use.
Figure 3-2 outlines the total extent of the East Bendigo precinct as well as land supply by lot size.
Appendix B contains lot supply analysis for other precincts in the LGA.
Figure 3-2 East Bendigo industrial precinct and available land by lot size category.
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Aside from this large industrial area there is a collection of medium sized industrial precincts – such as
Golden Square, Bendigo North, Long Gully, Eaglehawk and Kangaroo flat. At the 2016 Census each of
these precincts employed between 300 and 650 people.
The remaining industrial precincts constitute single or small collections of land parcels which individually
contain smaller numbers of employees.

3.3 Key ratios
A precinct by precinct sample audit was undertaken using CoGB rates data coupled with ABS and ABR
data to estimate the key ratios that were utilised in the industrial land demand framework.
The sample audit was done parcel by parcel across all 22 industrial precincts. Particular emphasis was
given to the larger parcels when sampling to ensure robust estimates for these land use types.

Figure 3-3 Key ratios by broad land use type

Source: REMPLAN
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4. Industrial land demand
4.1 Overview
The future demand for industrial land is underpinned by economic growth. As demand for locally
produced goods and services grows so too will the size and the number of firms. Each of these firms
require appropriately sized and serviced industrial land to deliver their goods and services.
Forecasting economic growth that relates directly to the activity on industrial land is a complex task given
the broad range of micro and macro factors that can impact future outcomes. However, the demand for
industrial land can be indirectly estimated by leveraging small area employment data. Employment data
is more readily attributable to a geographical location, such as inside an industrial precinct. The industrial
land demand forecasts in this report are derived based on employment forecasts prepared for the Greater
Bendigo LGA.

4.2 Approach
Extending employment forecasts to determine future industrial land demand requires several steps
(Figure 4-1). The key intuition behind these forecasts is the industrial relationship between land and
employment. Both land and employment are the two key factors of production. Given this, we can
indirectly estimate the future industrial land demand by using employment forecasts.
Figure 4-1 Deriving future industrial land from employment forecasts
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Step 1. Industry employment forecasts scaled down to the industrial precincts by combining an industry
analysis and a precinct by precinct audit that utilised CoGB, ABS and ABR data to estimate the likely
employment in the industrial precincts.
Step 2. The precinct by precinct audit informed how the different industry forecasts we distributed into
the five broad land use categories (see Figure 4-2).
Step 3. Key assumptions were informed from the granular data available from the precinct by precinct
audit. These assumptions include the firm size market share, employees per firm, floorspace per
employee and land area per employee. These assumptions were tested against other industrial land
analyses to ensure they were sufficiently robust and not over specified.
Step 4. The ratios from step 3 were applied to the employment by five broad land use types to derive both
aggregate industrial land demand but also industrial demand by lot sizes. The discrete lot sizes are:
•
•
•
•

Small – less than 0.5 hectare
Medium – between 0.5 hectare and 1 hectare
Large – between 1 hectare and 5 hectares
Very large – more than 5 hectares.

Figure 4-2 Broad land use categories

Description

Land use requirements /
implications

Examples

Retail and wholesaling
Large format retail and wholesaling
which can generate a degree of light
and heavy vehicle movements due to
regularity of deliveries and/or scale of
product sold.

Dedicated trade supplies, vehicle
and parts wholesaling, pet food and
grocery wholesaling, fuel
wholesaling, hardware stores.

Zoning: IN1Z, C3Z
Requirements: Access to arterial roads.
Market proximity (within urban areas).
Implications: Activity generally compatible
with other uses but intensity and route of
vehicle movements to be considered.

Service industry
Smaller scale industries that service a
resident population but often have
requirements for more extensive areas
of storage (indoor or outdoor) for
equipment. Traffic generation of light
vehicles may be high.

Construction trades, car servicing,
domestic storage.

Zoning: IN1Z, C3Z
Requirements: Market proximity (within urban
areas). Require areas for storage of goods,
materials and equipment.
Implications: Potentially incompatible with
sensitive uses (noise, visual). High generation
of light vehicle and moderate heavy vehicle
traffic.

Light industry
Small scale production of a range of
goods. Lower emissions and nuisance
level which could be a result of scale
of operation, but also improved use of
technology, equipment and emission
management.

Cabinet making, printing, clothing
manufacturer, light engineering,
some R & D activities, small scale
food and beverage processing.

Zoning: IN1Z, C3Z

Fabricated metal production,
chemical and paint production,
large scale food and beverage
manufacturing, concrete batching,
resource and waste recovery, textile
manufacturing, sawmill or

Zoning: IN1Z, IN2Z, IN3Z

Requirements: Transport accessibility.
Implications: Potential amenity issues
depending on activity, however many smallscale activities will be compatible with
sensitive uses.

Heavy and/or large industry
Large scale production activity which
is typically characterised as having
high adverse amenity potential due to
greater levels emissions or visual
amenity issues. Can generate
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Requirements:
High
infrastructure
requirements. Direct arterial road and/or rail
access. Larger parcels of land. Buffer
distances to sensitive uses.
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Land use requirements /
implications

Description

Examples

significant numbers of heavy truck
movements.

construction product
manufacturing, utilities.

Implications: Generally incompatible with
sensitive uses due to emissions and visual
amenity. Can be high generator of heavy
vehicle movements.

Cold storage, distribution / logistics
centres, postal depots.

Zoning: IN1Z, IN3Z

Freight and logistics
Warehousing and distribution,
increasingly of a large scale. Generally,
has a high demand for land and is
characterised by large footprint high
roof buildings with extensive docking
and hardstand areas. Very high
generator of heavy truck movements.

Requirements: Direct access to major arterial
roads or freeway. Large land parcels.
Implications: Activity incompatible with
sensitive uses due to visual amenity and very
high levels of heavy vehicle movements.

4.3 Population growth
Population growth is key driver of the employment forecasts and is detailed in section 4.3.
Three independent sets of population forecasts were used to inform the labour market estimates that
underpin the employment forecasts. Population forecasts for Greater Bendigo were extracted from
R PLA ’s orecast software as well as from .id and Victoria in uture (Figure 4-3). The Victoria in
Future forecasts were rebased for the 2016 Census and extrapolated for the period 2031 to 2036.
The figure below summarises the population forecasts in 5 yearly increments. Overall, the forecasts are
similar, although some subtle differences can be seen in the age cohort forecasts (see Figure 4-4).
Figure 4-3 Greater Bendigo population forecasts

Source: ABS, .id, Victoria in Future and REMPLAN

The number of people that are available to participate in the workforce is a key determinate of the labour
market outcomes in a region. For example, it is common to see a seasonal spike in the number of retail
jobs during the pre-Christmas rush. For this seasonal spike to materialise there needs to be enough
willing labour market participants to fill the available job positions. In this example, these participants
tend to be younger people who are balancing the work and education phases of their life. But all industries
have idiosyncratic gender and age profiles of their workforce.
Consequently, the gender and age profile of the future population is expected to shape the labour market
outcomes of the future. Furthermore, it is projected that subtle changes in the propensities of people to
work will change over time. As the economy evolves and becomes more dependent on the ‘thinking’
25

Bendigo Industrial Land Review – Strategic Economic Inputs

economy, some people in the younger working cohorts are expected to delay entering the workforce in
preference of longer periods of education. Also, as we track forward to 2036 the proportion of people
over 60 years will increase, and it is estimated that a greater number of people in older age cohorts will
be engaged in the workforce for longer.
Figure 4-4 Greater Bendigo population forecasts by five-year age brackets

Source: ABS, .id, Victoria in Future and REMPLAN.

4.4 Employment trends
Alongside the population forecasts, the other key determinant for the employment forecasts is the
industry employment trends. These trends capture how industries are changing over time – changes that
are driven by a myriad of factors such as new innovations, technological advancements and new
business models.
Different industries face different economic conditions. For example, the decade long decline in the
number of jobs in the manufacturing industry in Australia reflects the global economic conditions that
influences that industry. At the same time the rapid growth of the higher skilled services industry in
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Australia, such as Health and Education are indicative of the evolving comparative advantages of the
Australian economy.
Likewise, the trends of different industries in Greater Bendigo are varied, with some experiencing rapid
growth while others are tracking sideways. The evolving nature of employment trends need to be
captured as best as possible to produce the best possible employment forecasts. This often means that
a simple linear extrapolation is ineffective.
Our estimates of the employment trends are derived using an ensemble time series modelling approach
– in this context ‘ensemble’ means to use multiple models and then average them into a single average
forecast series (see Figure 4-5).

Figure 4-5 Greater Bendigo employment trends – two example industries

Source: ABS and REMPLAN

4.5 Employment forecasts
Employment forecasts for Greater Bendigo have been estimated for 20 years from Census 2016 based
on both employment trends and population forecasts.
The total number of jobs in Greater Bendigo across all industries on Census Night 2016 was 47,905, this
is forecast to grow to 68,018 jobs by 2036. This equates to an increase of 20,113 jobs, equivalent to an
average annual growth rate of 1.77 per cent (see Figure 4-6).
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Figure 4-6 Greater Bendigo employment forecasts

Source: REMPLAN

Not all the jobs in Greater Bendigo have implications for industrial land. Many industries –Finance and
Accommodation are two such examples – seldom use industrial land. To be relevant for industrial land,
the employment forecasts for Greater Bendigo need to be scaled down to focus on the employment that
pertains to the land in the industrial precincts within Greater Bendigo.
The employment forecasts have been scaled down to the industrial precinct level by combining an
industry analysis and a precinct by precinct audit that uses CoGB, ABS and ABR data. Figure 4-7 shows
the share of employment that relates to an industrial precinct (blue bars) or falls outside industrial
precincts.
Figure 4-7 Share of employment by location – in industrial precincts or other

Source: ABS, ABR and REMPLAN
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Employment relating to the industrial precincts in Greater Bendigo was estimated to be 8,545 jobs across
all industries on Census Night 2016. This number is expected to increase to 11,848 by June 2036, an
increase of 3,303, equivalent to an average annual growth rate of 1.65 per cent (see Figure 4-8).
Figure 4-8 Greater Bendigo employment forecasts relating to industrial precincts

Source: REMPLAN

4.6 Industrial land demand forecasts
Section 4.6 builds on the employment forecasts in section 4.5 to derive industrial land demand forecasts.
Employment in the industrial precincts takes many forms, some firms have a light industrial footprint
while others are large and require significant buffer zones to separate them from residential areas.
The precinct by precinct sample audit revealed where the employment is concentrated and what type of
industrial land their workplaces occupied. Heavy and/or large industry employed around 40 per cent of
all the workers in the industrial precincts with these employees largely stemming from the Manufacturing
industry (Figure 4-9).
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Figure 4-9 Employment in industrial precincts by industry and broad-land use type - 2016 Census

Source: ABS and REMPLAN

Using these employment shares REMPLAN estimate the Industry employment forecasts from the Greater
Bendigo employment forecasts. Figure 4-10 shows the change in employment forecasts by broad land
use type. Heavy and/or large industry is expected to add the most jobs in the industrial precincts on the
back of modest forecast employment growth in the Manufacturing industry.

Figure 4-10 Forecast change in employment by broad-land use type

Source: REMPLAN
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Manufacturing employment forecasts in a broader context
When analysing employment in the industrial precincts it is easy to lose perception of the relative scale
of manufacturing and other industries that utilise industrial land relative to the overall regional
economy. While the Manufacturing industry is far and away the largest employer in the industrial
precincts in Greater Bendigo this is not the case for Greater Bendigo more broadly. Latest estimates
suggest that the Manufacturing industry makes up around 8.9 per cent of all jobs in Greater Bendigo.
This is expected to fall across the forecast period to 8.4 per cent of all jobs in Greater Bendigo by 2036
(see Figure 4-11).
Figure 4-11 Employment forecasts as a share of total employment - 2018 vs 2036

Source: REMPLAN

The Manufacturing employment forecasts are in line with the recent labour market trends, population
growth and overall employment for Greater Bendigo. Other industries, particularly Health and
Education, are much more significant to the overall employment for Greater Bendigo. However, if the
macroeconomic conditions facing the Manufacturing industry were to soften this would pose a
significant risk to the industrial land demand forecast outlook.
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After the employment forecasts by broad land use type were estimated, two different modelling
approaches were taken to exhibit differing land demand insights.
The first approach was to compute aggregate industrial land demand forecast using land use type ratios
of employment to floorspace and floorspace to land area ratios. After applying these ratios REMPLAN
estimate that in a decade aggregate demand for industrial land is expected to be around 90 hectares.
While measures of aggregate land supply and demand are helpful indicators, in all likelihood, these
measures will overstate land use efficiency by considering industrial land to be homogenous and
perfectly divisible.
The second approach extended the modelling framework to infer industrial land demand by lot size. This
was done to more accurately replicate the constraints that firms face when trying to find appropriate land
for their business. While lot size is by no means the only constraint that firms face when trying to find a
location, most of the other considerations such as appropriateness of infrastructure and buffer zones are
beyond the possibilities of the forecasting framework. Despite this, modelling the industrial demand by
lot size was considered valid and informative for future land use planning.
To achieve this a further set of assumptions were required to distribute employment from broad use land
types into an array of small, medium, large and very large firms – so named to be associated with lots
sizes of the same name. The modelling choices that underpin this extension relied on the information
from the precinct by precinct audit and these parameters were tested against the aggregate demand
model for robustness.
To estimate the amount of land demanded in hectares the midpoint of the lot size brackets was assumed.
For example, small lots were considered to be 0.25 hectares, medium was 0.75 hectares and so on. Figure
4-12 reveals the major drivers of industrial land demand to be large and very large firms.
This step-like shape of the forecast lines in Figure 4-12 reveal how the birth of a firm influences the land
demand. Oftentimes firms’ land area can’t grow incrementally as the firm’s output and workforce grows.
Instead, they experience discrete level shifts in land area as a new firm establishes in the region or
existing firms move from a smaller site to a larger site.
Figure 4-12 Change in demand of industrial land by lot sizes (hectares)

Source: REMPLAN
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All reasonable measures have been taken to ensure that the assumptions that underpin this lot size
forecasts are credible. However, the likelihood and timing around the firm formation – particularly for the
large and very large firms – are highly uncertain and this translates to uncertainty around the industrial
land demand forecasts.
It is important to remember that the industrial land demand forecasts are ultimately derived from the
small area employment forecasts. There are some business models where very few employees, if any,
are required but large swathes of land are needed – for example the storage industry. It should be noted
that these business models to do not conform well to the modelling methods invoked in this framework
and so are an additional source of uncertainty surrounding the forecasts. Furthermore, this uncertainty is
asymmetric in that they threaten to bring industrial land supply shortages nearer but not further away.

4.7 Outcomes of supply and demand analysis
Over the next decade there is expected to be demand for 90 ha of industrial land and around 170 ha by
2036 (Figure 4-13). Given the existing industrial land supply is around 120 hectares, there is
approximately 14 years of industrial land available at the forecast consumption rate of 9 ha per annum.
However, this assumes near perfect efficiency in land use and does not account for industry-specific
constraints such as land size and location.
Figure 4-13 Change in aggregate demand of industrial land (hectares)

Source: REMPLAN

When investigating the demand for industrial land by different lot sizes, the appropriateness of the
existing supply becomes more doubtful. The supply of large industrial lots, those between 1 hectare and
5 hectares, are forecast to be completely exhausted by 2027 (Figure 4-14).
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Figure 4-14 Remaining industrial land by lot size

Source: REMPLAN
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4.8 Implications
Lot size forecasts suggest that industrial land supply shortages will be a factor by 2027 – principally for
medium and large lots.
These estimates assume that all the existing industrial lots are appropriate for commercial use, this is
unlikely the case. If we assume one quarter of all lots are effectively uncommercial then our lot size
forecasts indicate that land supply shortages could be an issue as soon as 2024 – principally for medium
and large lots.

Industrial land demand over the next decade is forecast to be around 90 hectares, around 9 hectares per
annum.
Given the existing industrial land supply is around 120 hectares, there is around 14 years of industrial
land available at the forecast consumption rate – although this assumes near perfect efficiency in land
use.

If industrial land supply is exhausted, this could stifle the growth of an important component of the
Greater Bendigo economy.
If land supply shortages in medium and large lots materialises it is estimated that up to 688 jobs could
be foregone by 2036, starting from 2027 and ramping up thereafter (Figure 4-15).
In a scenario that assumes one quarter of all lots are commercially unviable there is a risk that local job
creation in sectors demanding industrial land may stall and potentially eventuate outside of the Greater
Bendigo LGA. Under this scenario loss of employment within the LGA could result in lower growth rates.
That is, jobs are expected to start to be foregone by 2025 and ramp up to 1,081 jobs by 2036.
Figure 4-15 Potential cumulative jobs lost if adequate industrial land supply is not provided (shaded red region)

Source: REMPLAN
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5. Industrial development typology review
5.1 Overview
Section 5 of the report explores broader trends and best practice examples in industrial land and precinct
development. Some elements are moving beyond being trends and are becoming a common and
expected part of new industrial areas. Other elements are less common, but as best practice examples
these are attributes that achieve positive outcomes for occupiers of industrial precincts both
economically and environmentally.

5.2 Literature and technical review (trends)
Like most sectors of the economy the industrial sector is changing. New technologies, gains in
efficiencies, and complementary forces of localisation and globalisation are seeing many industrial
activities become more distinct, each with unique characteristics and requirements. Some industries are
producing more but requiring less land, while others are scaling up with increasing land demands.
Attractive and amenity filled precincts are becoming a prerequisite for many industries which are
themselves becoming increasingly low impact. Sustainability in building and precinct operation is also
identified as an important attribute for industrial sites 4 as businesses aim to meet corporate
responsibility requirements and control costs.
The important role of intangible assets within industrial precincts is also being recognised. In addition to
the physical infrastructure of a place, leveraging the economic and networking assets created by the
companies and people who occupy a precinct can achieve mutually beneficial outcomes.
Manufacturing is a key industrial sector. General declines in employment in manufacturing across the
country belie the ongoing importance of the sector as innovation, productivity and trade become critical
factors. Internationally the variety of goods that are being produced is increasing and are being delivered
at prices that are declining relative to other sectors of the economy5. As an advanced economy, the value
created by manufacturing in Australia is increasingly being realised through intangible aspects or
research & development, design, innovation and sales, rather than through the physical production of
goods6. hile there will continue to be large ‘high impact’ manufacturing, many manufacturing activities
are becoming non-polluting and low impact, requiring less floor space and often requiring higher
proportion of office or showroom space.
The transport sector is also changing. Modern logistics is highly automated with larger footprint high-bay
facilities, larger land requirements and demanding direct access to major transport routes. While this is
only one part of the broader transport and warehousing sector, the changes being led by advanced
logistics companies is representative of the critical importance of supply chain management for modern
businesses. As with manufacturing, combined office functions are also becoming a feature of
warehousing and distribution activities.
The following assessment provides a brief overview of some key trends being observed in the industrial
sector.

CBRE, 2017, Industrial & Logistics Occupier Survey Report.
United Nations Industrial Development Organization, 2018.
6 Advanced Manufacturing Growth Centre Ltd, 2018.
4
5
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Industry clustering
Industry clustering is an established concept which sees groups of similar or related businesses establish
in a defined geographical area or precinct. The benefits of clustering are generally accepted as being:
•
•
•
•

Access to wider pool of relevant skilled labour
Sharing of similar infrastructure requirements
Proximity to suppliers or markets
Potentially supporting collaboration.

However, industry clustering is undergoing a modern interpretation as businesses seek innovation and
strive for competitive advantages. Two examples of contemporary industry clustering are industrial
symbiosis and active precinct management.
Industrial symbiosis goes beyond shared infrastructure and looks to turn the waste products of one
business into a new input for other, sometimes seemingly unrelated, businesses. The aim of industrial
symbiosis is to improve resource efficiency and achieve mutual benefit for organisations and the
environment by reducing the economic and environmental costs of disposing of ‘waste’ products, and
the cost of ac uiring ‘new’ resources for inputs. Long standing examples, such as the alundborg coindustrial Park, of industrial symbiosis exist in Europe and China is now becoming a world leader in the
closure of industrial loops. Examples are also evident in Australia, in areas such as the Kwinana Industrial
Area in Western Australia which in 2007 had 32 by-product synergy projects in place with fifteen other
additional shared infrastructure projects7.
Active precinct management also appears to be a feature of successful industrial precincts. Beyond
management of the shared physical assets of the precinct, such as roads, buildings and parking areas,
active management can also provide support for a range of networking functions. These networking
functions relate to the relationships between people and companies that stimulate collaboration and
support the generation of commercial opportunities. The benefits of strong networking functions include:
•
•
•
•

7
8

Incubation and entrepreneurship support that attracts higher order industry 8
Identifying and actioning potential synergy (symbiosis) opportunities
Effective place making
Fostering a culture of collaboration that builds competitive advantage.

Centre for Sustainable Resource Processing, 2007, Capturing Regional Synergies in the Kwinana Industrial Area: 2007 Status Report.
Coldwell Banker Commercial, 2009, Best Practices for Higher Density Employment Lands.
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Figure 5-1 Kalundborg Symbiosis resource stream map

Source: www.ellenmacarthurfoundation.org

Growing importance of ICT
Information and communications technologies (ICT) are becoming increasingly important for all
businesses, with industrial businesses being no exception. Value in many industries is being created
through intangible processes that are based on high levels of connectivity. Excellent ICT infrastructure is
critical for new precincts to be competitive in the contemporary market. Some of the benefits of quality
ICT infrastructure include:
•
•
•
•
•
•

Management of supply chains and logistics
Creating efficiencies in processes
File transfers and collaborations
Use of cloud (integrated) applications
Better video conferencing
Faster payment systems.

Some industries requiring larger footprints, others decreasing
Automation, growth of high intensity warehousing and intrinsic integration of ICT has seen the land
requirements of the freight and logistics sector increase as warehouses become larger in both footprint
and height and growing need for truck space. The requirements of modern logistics companies reflect
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the requirements of other industries as supply chain logistics becomes one of the most critical aspects
of modern business9.
Converse to the growing land area for logistics, some manufacturing is requiring smaller areas. Declining
employment in this sector does not translate to reduced efficiency or production. The sector is becoming
more efficient, making more, employing less and often requiring less floor space. New manufacturing
technologies will see some large-scale manufacturers achieve greater scales and efficiencies, often
associated with large and specific lot requirements. However, new manufacturing technologies will also
enable some manufacturers to reduce their space requirements relative to traditional factories as
production becomes cleaner, more automated with value being produced through R&D, design and
services.
Figure 5-2 Recently completed logistics facility in Truganina, Victoria

Source: sge.com.au

High amenity, and environmental sustainability
High internal amenity, external amenity and general environmental sustainability are important
factors for industry but are still relatively poorly represented in industrial areas 10 . Internal
environments are an important factor for businesses to attract and retain employees, while
incorporating sustainable design practices can improve operating costs, functionality and possibly
attract better tenants. Incorporating sustainable design and practices into buildings and broader
precincts also meets corporate responsibility targets of many businesses. The growth in eco industrial parks and take-up of industrial building standards such as Green Star demonstrate the
benefits of this form of industrial development to both occupiers and investors.
External amenity is also an important factor for business site selection. The importance of providing
aesthetically pleasing and amenity rich environments is now generally recognised as being as
important a factor for industrial areas as it is for other commercial and residential areas. Certain
Mazzarol, Cresp, McFarlane & Edlinger, 2009, Industrial Land Development in Western Australia Stage 1 Report: A Review of Global
Trends, Innovations and Best Practice.
10 CBRE, 2017, Industrial & Logistics Occupier Survey Report.
9
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types of industries will also have requirements for access to a range of other services for business
which could include banks, freight providers and universiti es, while other industries may be requiring
availability of amenities for their workforce such as day-care, gymnasiums and food premises.

Combined office function and need for flexibility
Many industries are combining their manufacturing or warehousing operation with larger are office areas.
This Incorporation of a larger office component is seen to meet various administrative, quality assurance
requirements11, which can be part of operational consolidations aimed at improving efficiencies. While
unplanned incorporation of standalone offices in industrial areas may begin to erode the function of the
precinct, many businesses see high quality office and showroom space as an important part of
contemporary industry. Innovative building design that allows for a variety of uses (‘flex-space’) can allow
buildings and precincts to adapt to industry changes over time.
Figure 5-3 Large and prominent office allocation on new industrial buildings

11

Foresight Partners, 2018, Industrial Lands Study: City of Logan
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5.3 Case studies
The following case studies present examples of industrial development at different scales and
typologies. While these may not be directly transferrable to the local context, they have been chosen as
they each convey characteristics that are evident in best practice industrial / enterprise precincts.
Incubators to support industry development – I3P, Torino, Italy
Figure 5-4 I3P in Torino, Italy

Image source: Google maps

Background
Throughout the twentieth century Torino developed as a strong industrial city, built around the dominating
car industry that, in turn, supported a broad range of other industries. Engineering, industrial design and
industrial research were also important in such as city which was supported by the establishment of the
Politecnico of Torino engineering university early in the century. After two decades of economic decline,
beginning in the 1970’s, Torino began a resurgence based around a comprehensive and innovative plan
for the city.
One focus of the plan was to unleash and support the variety of small to medium enterprises. One
successful program initiated by the Politecnico was the I3P incubator program. Started in 1999, the
incubator was focused on hi-tech business ventures in the major engineering sectors.
Why is it relevant?
IP3 incubator built on local strengths in engineering to support a ground up approach to industry
development. While the idea of I3P was initiated by the university, delivery was a collaborative approach
between six key stakeholders including private and public sectors. The incubator was part of a multifaceted approach that recognised the importance of small to medium enterprise in the city’s economy.
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What has been achieved?
The I3P is now one the largest university-based incubators in Italy and in 2017 had successfully launched
222 enterprises, 172 of which are currently active or have been acquired, which employ an estimated
2,200 employees12.
Key takeaways
Business incubators are a proactive approach for supporting a successful industrial sector.
Undertaken as part of industrial precinct management or broader industry development, incubators can
also be a mechanism to foster a culture of collaboration between key educational institutions,
government and business focusing on regional strengths.

Large precinct – Kwinana, Western Australia
Figure 5-5 Kwinana Industrial Area, WA

Image source: Google maps

Background
The Kwinana Industrial Area (KIA) was established in the 1950s to accommodate an oil refinery. The area
is now one of estern Australia’s primary industrial areas containing a broad range of heavy processing
and manufacturing industries as well as supporting services.

12

www.i3p.it
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In 1991 the Kwinana Industry Council (KIC) was formed with the original purpose of organising air and
water monitoring. It has now expanded its responsibilities to cover a range of issues relevant to
winana’s major industries with employees of member companies acting as voluntary delegates on
various committees and working groups.
Why is it relevant?
The KIC is an example where effective precinct management is achieving positive outcomes for
businesses within the industrial area, the environment and the community. Rather than acting solely as a
lobbying group for member organisations, the majority of the work carried out by the KIC is focused on
exerting effective peer pressure on members to improve operating practices. In essence, the KIC creates
and fosters relationships between industries to achieve mutually beneficial outcomes.
What has been achieved?
Part of the KIC, the Eco-Efficiency and Environment and Planning committee, has resulted in the Kwinana
Industries Synergies Project. The project is researched and implemented by Curtin University of
Technology with primary industry contributors from the KIA as well as the Western Australian
Government.
Through the Kwinana Industries Synergies Project, 47 regional synergies have been established, 32 being
by-product synergies and 15 involving shared use of utility infrastructure. For industry, beneficial
outcomes include cost savings, new income streams, water security and more reliable energy. For the
environment and the community benefits include reduced energy use and GHG emissions, increased
employment, improved air, soil and water quality13.
Key takeaways
Effective governance arrangements for a precinct can foster a culture of collaboration that generates
mutually beneficial and long-term outcomes.
Establishing governance arrangements for precincts does not have to be limited to new industrial areas
but can be successfully implemented in existing situations.

13

Centre for Sustainable Resource Processing, 2007, Capturing Regional Synergies in the Kwinana Industrial Area:
2007 Status Report.
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Amenities and environment in a new industrial precinct - SouthWest1, Logan City
Figure 5-6 SouthWest 1 Industrial Estate, Logan City, QLD

Image source: Google maps

Background
In 2006, Logan City Council commenced the SouthWest 1 Enterprise Park project, which incorporated the
development of a major new industrial precinct along with the rehabilitation of a significant area of
wetlands that was part of an old decommissioned sand mine. The mixed industrial precinct incorporates
recreational boardwalks, walking trails, canoe trails, along with flora and fauna corridors and green
building design. The precinct is also planned to include an ‘urban village’ accommodating a range of other
facilities such as medical centre, childcare facilities, post office, accommodation and food and beverage
outlets.
Why is it relevant?
SouthWest 1 is an industrial development which aimed to create a high degree of commercial activity
while also improving environmental values of the site. Remediation undertaken as part of the
development re-established the site’s ecological characteristics which was also a key part in creating an
amenity-rich industrial area.
What has been achieved?
The development of the Southwest1 site has resulted in the successful creation of an environmentally
considerate commercial enterprise area neighbouring an ecologically significant wetland.
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SouthWest 1 was fully sold in 201714 with expansion of the precinct into an area known as SouthWest 2
already underway.
Key takeaways
New industrial areas that provide the core infrastructure assets required by industry, combined with
environmentally considerate development and amenity facilities outcomes provide attractive
opportunities for business and workers.

5.4 Best practice review
Industrial land in its most rudimentary form requires providing land with appropriate infrastructure;
access to transport networks, energy, telecommunications and water. However, satisfying these core
requirements alone has resulted in large areas of industrial development that are characterised by
disconnected businesses located in amenity deprived environments.
Many new industrial areas are now provided with design guidelines aimed at improving the public realm.
This is now relatively common practice as it is understood that industrial areas, like any employment
area, will benefit both business and workers when appropriate amenities are provided.
Best practice industrial areas go beyond just considering physical design elements and are part of what
are being termed ‘innovation precincts’, ‘enterprise precincts’, and the like. While the terminology may
differ the concept aims to capture the idea that successful, or best practice, precincts provide more than
just physical assets. It goes beyond looking at industrial areas as places where products are made, but
sees them as highly productive, innovative and entrepreneurial areas that drive the local economy. These
precincts demonstrate a range of attributes that combine the physical with the intangible.
A popular approach to defining and describing successful types of precincts has been developed by the
Brookings Institute15, and is an approach which has been accepted by the Victorian Government16. This
sees successful precincts as a synergy between people, firms and place, described by the Brookings
Institute as:
-

-

Networking assets are the relationships between actors-such as between individuals, firms, and
institutions- that have the potential to generate, sharpen and/or accelerate the advancement of
ideas.
Economic assets are the firms, institutions and organisations that drive, cultivate or support an
innovation-rich environment.
Physical assets are the public and privately-owned spaces – buildings, open spaces, streets and
other infrastructure – designed and organised to stimulate new and higher levels of connectivity,
collaboration, and innovation.

14

Logan City Council, 2017/2018 Annual Report
Katz, Bruce & Wagner, Julie, 2014, The Rise of Innovation Districts: A New Geography of Innovation in America.
16
DELWP, 2018, Unlocking Enterprise in a Changing Economy.
15
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Figure 5-7 Assets of innovation districts

Source: Katz & Wagner, 2014

Collaboration
Of all best practice elements, the ability to facilitate and foster a collaborative culture for a precinct
appears as being the most critical.
This is sometimes discussed as the incidental and informal collaboration that occurs through the
happenchance meeting of individuals or firms. More often, effective collaboration is an intentional activity
that is cultivated through effective precinct management, governance structures, or more broad forms of
collaboration which can include ongoing partnerships between government, industry and education
providers.

Critical mass / clustering
The basis behind many successful enterprise areas is the agglomeration of related businesses. While the
term ‘related’ can refer to industries with similar workforce or infrastructure re uirements, ‘related’
businesses are increasingly being seen as those that can work together in a way that results in mutually
beneficial outcomes.
As such, this factor has strong connections with collaboration. Through collaboration, a precinct made
up of seemingly unrelated businesses can become a highly inter-related group of enterprises with unique
market position.

ICT infrastructure
Any industrial or enterprise area requires appropriate infrastructure to meet its needs. Large scale
industries will usually require direct access to major transport corridors and high capacity utility supply,
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while smaller service or wholesale industries may have lighter utility demands and be close to a local
customer base.
While the specifics of infrastructure provision may vary for different scales of industry or precinct, the
provision of high-quality ICT infrastructure is a common requirement for all successful precincts.

High-quality built environment
A high-quality built environment includes a range of factors that contribute to creating a unique sense of
place while also making the precinct accessible. Factors can include:
•
•
•
•

Landscaping
Built form
Access to amenities
Transport accessibility for workers

5.5 Implications
Industrial areas aiming to follow best practice will exemplify factors that exist in successful
innovation/enterprise precincts.

Beyond the supply of utility infrastructure required by industry, the overarching aim of successful
industrial precincts will be on collaboration. This critical element, often missing from existing industrial
areas, will likely require active management and establishment of appropriate governance structures.

47

Bendigo Industrial Land Review – Strategic Economic Inputs

6. Recommendations
Section 6 summaries the preceding analysis with a particular focus on the implications identified through
each of the previous sections. The recommendations are intended as strategic considerations rather
than actions to be taken.
Recommendation 1
Employment in Bendigo Industry has undergone restructure but ultimately sustained growth relative to
the State, particularly in manufacturing. However, productivity per worker is not necessarily translating to
an increase in wealth for the region; i.e. value-added.
For both existing and future industrial areas there will be a need to consider actions that support industry
to be more efficient and competitive.
Effective supply of serviced and available land will be important for industry investment and increased
productivity to remain competitive.
Recommendation 2
There are currently a range of non-industrial activities located in industrial areas. With a limited supply of
industrial land, consideration needs to be given to how to protect these precincts from non-industrial
uses. A likely approach will be the implementation of appropriate planning controls that deter or restrict
undesirable uses establishing in industrial precincts but may also encourage such uses to establish in
other more appropriate areas.
Recommendation 3
The requirements of industry have changed over time and will continue to evolve and change into the
future. Accounting for forecast industrial land demand while ensuring one-off business investment
opportunities of new or unique industry is accommodated will require adequate provision of industrial
land with varied characteristics.
Based on the analysis undertaken in this report, there is a clear requirement for medium and larger lots
between 5,000 square metres and 5 hectares. Analysis in this report indicates that lots between 1-5 ha
will be exhausted by 2027 while lots between 5,000 m2 – 1 ha will be exhausted by 2029.
However, future industry may also require micro lots in close proximity to the commercial area of the
Bendigo CBD. Therefore, the overarching requirement will be for the supply of a variety of options in
appropriate locations that reduce the barriers for businesses in Industry to establish or expand in the
region. By limiting options there is potential to miss opportunities and constrain economic growth and
regional prosperity.
Recommendation 4
Best practice approaches to industrial precincts should be a consideration for both existing and any new
industrial areas. While CoGB may be able to control physical elements of industrial areas to some degree,
through the application of land use controls, design requirements and infrastructure provision, much of
the intangible elements relating to collaboration are likely to be led by non-government sector.
The ability for clustering of business/industry is largely market driven supporting the development of
stronger local supply chains and characteristic that underpins key industry sectors including
manufacturing and construction. Business planning is only supported by adequate and well-planned
industrial land supply.
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7. Summary and conclusion
Based on the current supply of industrial land and forecast demand, it is anticipated that Greater Bendigo
will have exhausted its current aggregate supply within 14 years (by 2032) if near perfect efficiency in
land use and take-up is achieved. Considering supply and demand for specific lot sizes, it is anticipated
that supply of medium and large lots will be exhausted after 9 years (by 2027).
Industry in Bendigo is evolving. Influenced by local economic trends, structural changes in employment
as well as broader global factors, the requirements of Industry and how it uses land into the future will
also evolve.
To remain competitive in a regional context, consideration around supply of new land and/or more
efficient use of existing land needs to be considered. To accommodate the needs of an increasingly
diverse Industry sector, provision should be made for diverse types of industrial land.
While it is impossible to predict what opportunities or what businesses will look to establish in the region
in the future, providing varied options in land size, type and location will assist to remove some of the
constraints considered by business to establish in a new location.
Supporting and accommodating industry growth will likely result in development of a stronger, more
diverse sector with associated employment growth. Conversely, constraining supply of appropriately
provisioned industrial land could potentially limit employment growth and associated benefits that brings
to the economy and the community.
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Appendix A. – ‘Industry’ sectors
4-digit Industry Classification

19 Sector Industry Classification

Meat Processing

Manufacturing

Poultry Processing

Manufacturing

Cured Meat and Smallgoods Manufacturing

Manufacturing

Seafood Processing

Manufacturing

Milk and Cream Processing

Manufacturing

Ice Cream Manufacturing

Manufacturing

Cheese and Other Dairy Product Manufacturing

Manufacturing

Fruit and Vegetable Processing

Manufacturing

Oil and Fat Manufacturing

Manufacturing

Grain Mill Product Manufacturing

Manufacturing

Cereal, Pasta and Baking Mix Manufacturing

Manufacturing

Bread Manufacturing (Factory based)

Manufacturing

Cake and Pastry Manufacturing (Factory based)

Manufacturing

Biscuit Manufacturing (Factory based)

Manufacturing

Bakery Product Manufacturing (Non-factory based)

Manufacturing

Sugar Manufacturing

Manufacturing

Confectionery Manufacturing

Manufacturing

Potato, Corn and Other Crisp Manufacturing

Manufacturing

Prepared Animal and Bird Feed Manufacturing

Manufacturing

Other Food Product Manufacturing nec

Manufacturing

Soft Drink, Cordial and Syrup Manufacturing

Manufacturing

Beer Manufacturing

Manufacturing

Spirit Manufacturing

Manufacturing

Wine and Other Alcoholic Beverage Manufacturing

Manufacturing

Cigarette and Tobacco Product Manufacturing

Manufacturing

Wool Scouring

Manufacturing

Natural Textile Manufacturing

Manufacturing

Synthetic Textile Manufacturing
Leather Tanning, Fur Dressing and Leather Product
Manufacturing

Manufacturing

Textile Floor Covering Manufacturing

Manufacturing

Rope, Cordage and Twine Manufacturing

Manufacturing

Cut and Sewn Textile Product Manufacturing

Manufacturing

Textile Finishing and Other Textile Product Manufacturing

Manufacturing

Knitted Product Manufacturing

Manufacturing

Clothing Manufacturing

Manufacturing

Footwear Manufacturing

Manufacturing

Log Sawmilling

Manufacturing

Wood Chipping

Manufacturing

Timber Resawing and Dressing

Manufacturing

Prefabricated Wooden Building Manufacturing

Manufacturing

Wooden Structural Fitting and Component Manufacturing

Manufacturing

Manufacturing
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Veneer and Plywood Manufacturing

Manufacturing

Reconstituted Wood Product Manufacturing

Manufacturing

Other Wood Product Manufacturing nec

Manufacturing

Pulp, Paper and Paperboard Manufacturing
Corrugated Paperboard and Paperboard Container
Manufacturing

Manufacturing

Paper Bag Manufacturing

Manufacturing

Paper Stationery Manufacturing

Manufacturing

Sanitary Paper Product Manufacturing

Manufacturing

Other Converted Paper Product Manufacturing

Manufacturing

Printing

Manufacturing

Printing Support Services

Manufacturing

Reproduction of Recorded Media

Manufacturing

Petroleum Refining and Petroleum Fuel Manufacturing

Manufacturing

Other Petroleum and Coal Product Manufacturing

Manufacturing

Industrial Gas Manufacturing

Manufacturing

Basic Organic Chemical Manufacturing

Manufacturing

Basic Inorganic Chemical Manufacturing

Manufacturing

Synthetic Resin and Synthetic Rubber Manufacturing

Manufacturing

Other Basic Polymer Manufacturing

Manufacturing

Fertiliser Manufacturing

Manufacturing

Pesticide Manufacturing

Manufacturing

Human Pharmaceutical and Medicinal Product Manufacturing
Veterinary Pharmaceutical and Medicinal Product
Manufacturing

Manufacturing

Cleaning Compound Manufacturing

Manufacturing

Cosmetic and Toiletry Preparation Manufacturing

Manufacturing

Photographic Chemical Product Manufacturing

Manufacturing

Explosive Manufacturing

Manufacturing

Other Basic Chemical Product Manufacturing nec

Manufacturing

Polymer Film and Sheet Packaging Material Manufacturing

Manufacturing

Rigid and Semi-Rigid Polymer Product Manufacturing

Manufacturing

Polymer Foam Product Manufacturing

Manufacturing

Tyre Manufacturing

Manufacturing

Adhesive Manufacturing

Manufacturing

Paint and Coatings Manufacturing

Manufacturing

Other Polymer Product Manufacturing

Manufacturing

Natural Rubber Product Manufacturing

Manufacturing

Glass and Glass Product Manufacturing

Manufacturing

Clay Brick Manufacturing

Manufacturing

Other Ceramic Product Manufacturing

Manufacturing

Cement and Lime Manufacturing

Manufacturing

Plaster Product Manufacturing

Manufacturing

Ready-Mixed Concrete Manufacturing

Manufacturing

Concrete Product Manufacturing

Manufacturing

Other Non-Metallic Mineral Product Manufacturing

Manufacturing

Manufacturing

II
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Iron Smelting and Steel Manufacturing

Manufacturing

Iron and Steel Casting

Manufacturing

Steel Pipe and Tube Manufacturing

Manufacturing

Alumina Production

Manufacturing

Aluminium Smelting

Manufacturing

Copper, Silver, Lead and Zinc Smelting and Refining

Manufacturing

Other Basic Non-Ferrous Metal Manufacturing

Manufacturing

Non-Ferrous Metal Casting

Manufacturing

Aluminium Rolling, Drawing, Extruding

Manufacturing

Other Basic Non-Ferrous Metal Product Manufacturing

Manufacturing

Iron and Steel Forging

Manufacturing

Structural Steel Fabricating

Manufacturing

Prefabricated Metal Building Manufacturing

Manufacturing

Architectural Aluminium Product Manufacturing

Manufacturing

Metal Roof and Guttering Manufacturing (except Aluminium)

Manufacturing

Other Structural Metal Product Manufacturing
Boiler, Tank and Other Heavy Gauge Metal Container
Manufacturing

Manufacturing

Other Metal Container Manufacturing
Sheet Metal Product Manufacturing (except Metal Structural and
Container Products)

Manufacturing

Spring and Wire Product Manufacturing

Manufacturing

Nut, Bolt, Screw and Rivet Manufacturing

Manufacturing

Metal Coating and Finishing

Manufacturing

Other Fabricated Metal Product Manufacturing nec

Manufacturing

Motor Vehicle Manufacturing

Manufacturing

Motor Vehicle Body and Trailer Manufacturing

Manufacturing

Automotive Electrical Component Manufacturing

Manufacturing

Other Motor Vehicle Parts Manufacturing

Manufacturing

Shipbuilding and Repair Services

Manufacturing

Boatbuilding and Repair Services

Manufacturing

Railway Rolling Stock Manufacturing and Repair Services

Manufacturing

Aircraft Manufacturing and Repair Services

Manufacturing

Other Transport Equipment Manufacturing nec

Manufacturing

Photographic, Optical and Ophthalmic Equipment Manufacturing

Manufacturing

Medical and Surgical Equipment Manufacturing

Manufacturing

Other Professional and Scientific Equipment Manufacturing

Manufacturing

Computer and Electronic Office Equipment Manufacturing

Manufacturing

Communication Equipment Manufacturing

Manufacturing

Other Electronic Equipment Manufacturing

Manufacturing

Electric Cable and Wire Manufacturing

Manufacturing

Electric Lighting Equipment Manufacturing

Manufacturing

Other Electrical Equipment Manufacturing

Manufacturing

Whiteware Appliance Manufacturing

Manufacturing

Other Domestic Appliance Manufacturing

Manufacturing

Pump and Compressor Manufacturing

Manufacturing

Manufacturing

III

Manufacturing
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Fixed Space Heating, Cooling and Ventilation Equipment
Manufacturing

Manufacturing

Agricultural Machinery and Equipment Manufacturing

Manufacturing

Mining and Construction Machinery Manufacturing

Manufacturing

Machine Tool and Parts Manufacturing

Manufacturing

Other Specialised Machinery and Equipment Manufacturing

Manufacturing

Lifting and Material Handling Equipment Manufacturing

Manufacturing

Other Machinery and Equipment Manufacturing nec

Manufacturing

Wooden Furniture and Upholstered Seat Manufacturing

Manufacturing

Metal Furniture Manufacturing

Manufacturing

Mattress Manufacturing

Manufacturing

Other Furniture Manufacturing

Manufacturing

Jewellery and Silverware Manufacturing

Manufacturing

Toy, Sporting and Recreational Product Manufacturing

Manufacturing

Other Manufacturing nec

Manufacturing

Other Electricity Generation

Electricity, Gas, Water & Waste Services

Gas Supply

Electricity, Gas, Water & Waste Services

Water Supply

Electricity, Gas, Water & Waste Services

Sewerage and Drainage Services

Electricity, Gas, Water & Waste Services

Solid Waste Collection Services

Electricity, Gas, Water & Waste Services

Other Waste Collection Services

Electricity, Gas, Water & Waste Services

Waste Treatment and Disposal Services

Electricity, Gas, Water & Waste Services

Waste Remediation and Materials Recovery Services

Electricity, Gas, Water & Waste Services

House Construction

Construction

Other Residential Building Construction

Construction

Non-Residential Building Construction

Construction

Road and Bridge Construction

Construction

Other Heavy and Civil Engineering Construction

Construction

Land Development and Subdivision

Construction

Site Preparation Services

Construction

Concreting Services

Construction

Bricklaying Services

Construction

Roofing Services

Construction

Structural Steel Erection Services

Construction

Plumbing Services

Construction

Electrical Services

Construction

Air Conditioning and Heating Services

Construction

Fire and Security Alarm Installation Services

Construction

Other Building Installation Services

Construction

Plastering and Ceiling Services

Construction

Carpentry Services

Construction

Tiling and Carpeting Services

Construction

Painting and Decorating Services

Construction

Glazing Services

Construction

Landscape Construction Services

Construction
IV
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Hire of Construction Machinery with Operator

Construction

Other Construction Services nec

Construction

Wool Wholesaling

Wholesale Trade

Cereal Grain Wholesaling

Wholesale Trade

Other Agricultural Product Wholesaling

Wholesale Trade

Petroleum Product Wholesaling

Wholesale Trade

Metal and Mineral Wholesaling

Wholesale Trade

Industrial and Agricultural Chemical Product Wholesaling

Wholesale Trade

Timber Wholesaling

Wholesale Trade

Plumbing Goods Wholesaling

Wholesale Trade

Other Hardware Goods Wholesaling

Wholesale Trade

Agricultural and Construction Machinery Wholesaling
Other Specialised Industrial Machinery and Equipment
Wholesaling

Wholesale Trade

Professional and Scientific Goods Wholesaling

Wholesale Trade

Computer and Computer Peripheral Wholesaling

Wholesale Trade

Telecommunication Goods Wholesaling

Wholesale Trade

Other Electrical and Electronic Goods Wholesaling

Wholesale Trade

Other Machinery and Equipment Wholesaling nec

Wholesale Trade

Car Wholesaling

Wholesale Trade

Commercial Vehicle Wholesaling

Wholesale Trade

Trailer and Other Motor Vehicle Wholesaling

Wholesale Trade

Motor Vehicle New Parts Wholesaling

Wholesale Trade

Motor Vehicle Dismantling and Used Parts Wholesaling

Wholesale Trade

General Line Grocery Wholesaling

Wholesale Trade

Meat, Poultry and Smallgoods Wholesaling

Wholesale Trade

Dairy Produce Wholesaling

Wholesale Trade

Fish and Seafood Wholesaling

Wholesale Trade

Fruit and Vegetable Wholesaling

Wholesale Trade

Liquor and Tobacco Product Wholesaling

Wholesale Trade

Other Grocery Wholesaling

Wholesale Trade

Textile Product Wholesaling

Wholesale Trade

Clothing and Footwear Wholesaling

Wholesale Trade

Pharmaceutical and Toiletry Goods Wholesaling

Wholesale Trade

Furniture and Floor Covering Wholesaling

Wholesale Trade

Jewellery and Watch Wholesaling

Wholesale Trade

Kitchen and Diningware Wholesaling

Wholesale Trade

Toy and Sporting Goods Wholesaling

Wholesale Trade

Book and Magazine Wholesaling

Wholesale Trade

Paper Product Wholesaling

Wholesale Trade

Other Goods Wholesaling nec

Wholesale Trade

Commission-Based Wholesaling

Wholesale Trade

Trailer and Other Motor Vehicle Retailing

Retail Trade

Motor Vehicle Parts Retailing

Retail Trade

Tyre Retailing

Retail Trade

Wholesale Trade
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Hardware and Building Supplies Retailing

Retail Trade

Garden Supplies Retailing

Retail Trade

Road Freight Transport

Transport, Postal & Warehousing

Interurban and Rural Bus Transport

Transport, Postal & Warehousing

Urban Bus Transport (Including Tramway)

Transport, Postal & Warehousing

Rail Freight Transport

Transport, Postal & Warehousing

Postal Services

Transport, Postal & Warehousing

Courier Pick-up and Delivery Services

Transport, Postal & Warehousing

Freight Forwarding Services

Transport, Postal & Warehousing

Other Warehousing and Storage Services

Transport, Postal & Warehousing

Heavy Machinery and Scaffolding Rental and Hiring

Rental, Hiring & Real Estate Services

Building and Other Industrial Cleaning Services

Administrative & Support Services

Automotive Electrical Services

Other Services

Automotive Body, Paint and Interior Repair

Other Services

Other Automotive Repair and Maintenance

Other Services

Other Machinery and Equipment Repair and Maintenance

Other Services
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Appendix B – Precinct maps and land supply by lot size
EAGLEHAWK GROUP OF PRECINCTS

VII
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EAST BENDIGO GROUP OF PRECINCTS

VIII
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GOLDEN SQUARE GROUP OF PRECINCTS

IX
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X
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GOORNONG PRECINCT

XI
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No lots available

XII
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HEATHCOTE GROUP OF PRECINCTS

XIII
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No lots available

XIV
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HUNTLY GROUP OF PRECINCTS

XV
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XVI
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MARONG GROUP OF PRECINCTS

XVII
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No lots available

XVIII

