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Executive Summary

This report consists of two parts. The first part presents a regional profile of Southland and
highlights current water use trends and implications. Market Economics Limited
completed the first part. The second part, prepared by Nimmo-Bell, presents an overview

of the significant water issues in Southland.

PART 1: REGIONAL PROFILE (MARKET ECONOMICS LIMITED)

This report has been commissioned by the Ministry for the Environment (MfE) to establish the current
situation of water use in the Southland economy. It is part of a series of studies for the Ministry that will be
used to inform policy scenarios on quality and quantity limits in freshwater. The objectives of this report
are to:

e Develop an economic profile of the Southland economy identifying Southland’s key sectors,

e Calculate current water abstractions, discharge levels and nutrient loads by economic industry, and
from this information produce a series of ecological water multipliers, and

e Use the ecological water multipliers to produce tentative estimates of future water use, nutrient
loads, discharge levels by economic sector under a ‘Business As Usual’ scenario.

The relationship between environment and economy is inherently complex, capturing the indirect and
embodied use of water by many industries and businesses. To unpick this relationship, it is necessary to
first assess what economic activities are undertaken in a region/economy, to establish the
interdependencies between the industries by exploring production chains (e.g. food processing requires
inputs from agricultural, the electricity sector and the transport sector as well as the construction sector).
It is then necessary to calculate what natural resources each industry uses in their production processes,
while recognising that water is critical for ecosystem services (natural processes that are both biological
and chemical). In this report, the use of water is traced through the Southland economy, using:

e Recently published statistics for Southland’s economy and demographic profile;

e Market Economics’ Economic Futures Model for Southland (a multi-regional input-output model) to
calculate the linkages between economic sectors,

o Data contained in Environment Southland’s resource consent and monitoring databases to link
water use to industry, and

e Published studies that link fertiliser use to economic activity (given that phosphorous and nitrogen
contribute to the contamination of water discharged back into the environment).

Southland Profile

Southland has a resident population of 94,900 people of which nearly 56 per cent reside in Invercargill City.
The population of Southland is expected to decline over the next 20 years to 88,000. The proportion of
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people living within urban areas of Southland is 70 per cent. This is low by national standards, but reveals
the vibrant rural economy of Southland for people to both live and work, and indeed reflects the central
importance of agriculture and primary industries for the Southland economy.

The primary sector employs 23 per cent (13,780 employees) of Southland’s labour force. Livestock and
cropping farming employs almost 6,000, although this is decreasing because of the number of dairy farm
conversions, with many of livestock and cropping jobs switching to the dairy sector. Thus the face of
agriculture is changing in Southland.

Some manufacturing sectors have had to consolidate (e.g. Meat and meat product manufacturing, Basic
metal manufacturing, Wood product manufacturing) due recent economic conditions, while others (e.g.
Dairy product manufacturing and Construction) have grown in size. Most of the industries related to
providing goods and services to households and local business have shown an increase in employment.

Value Added

In 2012 the Southland economy generated around NZ$4bn' in value added?, and provided over 55,000
employment positions in some in 13,600 businesses. The agricultural sectors combined contributed 17 per
cent to total value added, with livestock and crop farming contributing 7 per cent (5280m) and dairy cattle
farming contributing 9 per cent (5373m). The relative contributions of these two agricultural sectors will
probably change in the future, given the trend of converting from livestock farming to dairy farming. Other
primary sector activities (including fishing, forestry and mining) contributed a further $120m to Southland’s
value added.

The importance of agriculture is further evident in the flow on effects to the manufacturing sector. Meat
and meat product manufacturing is the largest single economic sector in Southland, with a value added
contribution of $625m (15 per cent of the region’s value added). This sector is coming under pressure from
the large amount of dairy farm conversions.

There are significant other manufacturing industries in Southland. Southland’s manufacturing contributed
around $1.4bn,g,;, of value added to the region’s economy.3 Manufacturing has been under pressure due to
the economic recession. Basic Metal Manufacturing is a key manufacturing activity. This industry has a
number of downstream linkages with the rest of the Southland economy.

Key Economic Sectors

Fourteen key sectors were identified for Southland, based on a shift-share framework that considered each
sector’s:

e Economic contribution (using value added and employment)

e Recent employment performance (using change in employment MECs between 2000 and 2012)
e Comparative advantage (using Simple Location Quotient as indicator), and

e Each sector’s contribution to regional exports.

! Allvalues are presented in constant 2012 NZ dollar terms

% Value added is similar to GDP with the main difference being how tax is treated. Value added excludes tax on products (e.g. GST)
whereas GDP includes tax on products.

® Note this is all manufacturing including meat processing and dairy processing.
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The key sectors are®:

1. Dairy product manufacturing 8. Accommodation, restaurants and bars

2. Meat and meat product manufacturing 9. Wood product manufacturing

3. Other food manufacturing 10. Forestry and logging

4. Sheet and fabricated metal product 11. Machinery and equipment manufacturing
manufacturing 12. Services to agriculture, hunting & trapping

5. Basic metal manufacturing 13. Water and rail transport

6. Livestock and cropping farming 14. Other farming.

7. Dairy cattle farming

Environment-Economy Interface in Southland

Water is critical to human health and the health of the natural environment. Freshwater is abstracted from
either surface water or from ground water. It is also discharged back into the environment, which is
problematic if it is modified or contaminated through its use. This study reports on these three elements:
surface water take, ground water take and water discharge.

Over the last decade, demand for water in Southland has increased, with dairy farming’s growing demand
for water driving this growth.

Estimated Abstractions

According to Environment Southland® (2010) the total average volume of water allocated for use in
Southland is 124 million cubic metres. Our review of Environment Southland consent database shows that
the average water allocation between 2005/6 and 2009/10 was 126 million cubic metres and increasing to
around 150 million cubic metres in 2011/12. Dairying and the other agricultural users tend to extract water
from the groundwater resource whereas water for town supplies is mostly sourced from surface water.

Environment Southland completed a survey of groundwater users in 2009/10 and found that the users
typically used 28 per cent of the consented water allocation (Environment Southland, 2011). Our analysis is
consistent with the findings in that report. Our analysis suggests that the proportion of the allocation used
has been increasing since 2000/1 from 13 per cent to around 27 per cent. As expected there are
substantial sectoral differences with some sectors using close to their consented maximum (with occasional
overdrawing). Livestock and crop farming’s use of authorised water take has increased from around 10 per
cent to almost 50 per cent in 2010/11 reflecting more intensive use of the available water resource. During
the last three years (2009/10 to 2011/12), dairy cattle farming has used between 43 per cent and 46 per
cent of its water allocation.

Over time the difference between allowable abstraction (maximum consent) and water actually taken
(abstracted) has decreased. In other words the ‘unused’ portion of the consent has been getting smaller.
In 2009/10 around 57 per cent of the total consented groundwater allocation was actually used.

In terms of volume, dairy farming is one of the largest users of Southland’s groundwater, accounting for 55
per cent of groundwater extracted. Going forward the sector’s share is expected to increase. Together

* Tourism is also an important industry in Southland. It does not exist as a stand-alone sector per se in the model. It is represented
in the key sectors by Water and rail transport and Accommodation, restaurants and bars.

> For the purpose of our analysis we relied on the datasets without making unnecessary/ad hoc adjustments. This however means
that the numbers we report and those published in some of Environment Southland reports differ.
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dairy farming and livestock and cropping are responsible for more than two thirds of ground water
abstractions.

Estimated Discharges and Nutrient Loadings

In Southland, most discharge consents are for dairy farming activities. In 2000/01 two out of three
discharge consents were for dairy farming but by 2011/12 this has increased to approximately three out of
four. The dairy farming discharge consents predominantly covers dairy shed effluent and the subsequent
discharge to land via various sorts of irrigation systems.

Meat and meat product manufacturing, and dairy product manufacturing — two key manufacturing sectors
closely linked to Southland’s agriculture sector — had 21 and 9 discharge consents respectively (2011/12).

In terms of volume discharged, dairy product manufacturing accounted for approximately 9 per cent of
discharge (2000/01), increasing to around 30 per cent in 2010/11. Meat and meat product manufacturing
accounted for around 36 per cent of discharge in 2000/01 increasing to over almost 50 per cent by 2009/10
before declining to 43 per cent — making it one of the largest dischargers.

Dairy farming is another large discharger with estimates putting this sector’s discharge at around 6 million
cubic metres per year (this is associated with the dairy shed operations)®. If stock water is included, and
assumed to be discharged, then dairy farming’s discharge would be more than 15 million cubic metres in
2011/12. Two other sectors have discharges which are notable: basic metal manufacturing (including the
aluminium smelter) with discharges slightly under 3 million cubic metres per year and Personal and other
community services with discharges of around 6 million cubic metres per year.

A by-product of Southland’s economic activity, especially the agriculture and processing of agricultural
goods, is nutrients which are discharged to the environment. These nutrients include different forms of
nitrogen (N) and different forms of phosphorus (P). In addition sediment and e-coli levels are affected but
data difficulties limited our ability to include these in the study. The available data from Environment
Southland on nutrient concentrations as well as NZIER estimates of total N and P discharged from
Southland’s agriculture activities enables us to estimate the nutrient loadings’ for some of Southland’s
economic sectors. We estimated the nutrient loads for five sectors as shown in the next table (the values
in brackets show the low and high estimates).

The four agriculture sectors included above produce approximately 90 per cent of Southland’s agricultural
value added, and so are important in economic terms, considering that agriculture activity plays a
substantial role in Southland’s economy. With reference to nitrogen loads, livestock and crop farming is
responsible for the largest nutrient discharges. This sector is estimated to have discharged 11,100 tonnes
of N to Southland’s environment. Over time the N discharged by livestock and cropping has decreased by
22 per cent down from 14,200 tonnes in 2000/01. Similarly phosphorus discharged by livestock and
cropping has decreased, dropping from 270 tonnes in 2000/01 to 190 tonnes in 2011/12.

® |f stock water is included, and assumed to be discharged, then dairy farming’s discharge would be more than 15 million cubic metre in the 2011/12
year.
” Our analysis focuses on N and P and does not include sediment or e-coli.
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Table 1: Estimated discharges for Selected Sectors
2000/01  2003/04 2005/06 2007/08 2009/10 2011/12

Total N (tonnes)

Livestock and cropping farming 14,246.83 14,833.02 14,742.66 12,100.66 12,052.94 11,108.30
Dairy cattle farming 2,777.67 4,096.22 4,120.54 4,811.13 6,240.67 6,886.61
Forestry and logging 56.27 58.19 58.76 56.27 56.07 55.00
Dairy product manufacturing 14.43 70.48 70.48 70.32 174.70 104.74
. 3 2.05 0.35 2.89 8.37 8.38 8.42
Personal and other community services
(1.44-2.66) (0.25-0.46) (2.03-3.74) (5.89-10.85) (5.90-10.86) (5.93-10.92)
Total 17,097.24 19,058.27 18,995.32 17,046.75 18,532.75 18,163.07
Total P (tonnes)
Livestock and cropping farming 270.10 276.48 274.60 219.78 213.22 192.05
Dairy cattle farming 96.77 142.70 143.55 167.61 217.41 239.91
Forestry and logging 2.81 291 2.94 2.81 2.80 2.75
) 3 2.64 12.89 12.89 12.86 31.95 19.15
Dairy product manufacturing
(0.01-5.26) (0.07-25.71) (0.07-25.71) (0.07-25.65) (0.17-63.73) (0.10-38.21)
Personal and other community services 0.46 0.08 0.65 188 1.88 189
(0.01-0.80) (0.07-0.14) (0.07-1.12) (0.07-3.25) (0.17-3.26) (0.10-3.28)
TOTAL 372.77 435.06 434.62 404.94 467.26 455.76

The values in brackets show the range —a low and high estimate

Dairy cattle farming’s nutrient loads increased from approximately 2,800 tonnes of N to close to
6,900 tonnes in 2011/12. Dairy farming discharged an estimated 240 tonnes of P — more than double the
96 tons discharged in 2000/01. Dairy product manufacturing nutrient loads have been increasing matching
the growth in dairy farming (and therefore milk processing), increasing to over 100 tonnes in 2011/12.
Similarly the P loads from dairy processing has increased corresponding with higher milk processing.

Total N discharged has increased by 0.5 per cent per year (compounded). Likewise, P discharge has also
increased rising from 370 tonnes in 2000/01 to over 455 tonnes in 2011/12 — this is a compound growth of
1.7 per cent per year.

Economic and Ecological Multipliers

The idea behind the derivation of ecological multipliers is to demonstrate the extent to which production
and consumption of economic goods and services depends on the provision of different types of ecological
goods and services, both directly and indirectly. Essentially the multipliers measure all of the downstream
or upstream ecological impacts that are ‘embodied’ in the production of a particular economic good or
service. Our results represent an analysis of impacts associated with each industry’s output (i.e. the
backward linkages). We calculated water abstraction (m?), water discharge (m?), total nitrogen (kg) and
total phosphorous (kg) ecological multipliers. The main observations are:

e Using the production chains of manufacturing industries responsible for immediate processing of
raw primary products (meat and meat product manufacturing and dairy product manufacturing)
shows that these industries use and discharge significant quantities of water. This is because these
industries are both significant direct users of water, and major purchasers of primary goods that
are also produced with significant water inputs.

e Once processed, much of Southland’s meat and dairy products leave the region as interregional
and international exports, rather than being consumed by other local industries and sources of final
demand. In this way Southland is an ‘exporter of embodied environmental goods’.
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Business as usual water impact scenarios

With reference to future water use (abstraction and discharge) under a Business as Usual scenario, the
analysis suggests that over 70 per cent of the total additional water demand in Southland is associated with
increased demand by the dairy cattle farming sector. A further 7 per cent and 10 per cent is associated
with growth in demand respectively by the other agriculture activity and dairy product manufacturing
sectors. In other words 87 per cent of future water demand is likely to come from these sectors.

One of the clear findings from this analysis is that, under the business as usual (BAU) scenario, Southland is
not showing a large decoupling of economic growth from water demand. The annual average growth rate
in water abstraction and water discharge is only slightly less than the annual average growth in value
added. This occurs despite assuming an economy-wide rate of efficiency change of 0.5 per cent per annum.
Thus under this BAU scenario, the Southland economy is becoming relatively more dependent on industries
with comparatively high water demand. This implies that going forward, freshwater management
approaches will need to be undertaken in a way that maximises the economic use of water while
maintaining (or even improving) the environment, of which water is a sub-component.

Concluding remarks

This work, completed within a short timeframe, provides a good foundation for additional research. By
refining the BAU scenario, or defining a new future scenario(s), it would be possible to assess and quantify
the economic, water and water related economic implications of changes while considering the
interdependencies which exist in the Southland economy.

This research provides some insight into the scale of the issues that Southland region may face in water
terms by looking at the economy-environment interface using abstraction, discharge and nutrient loadings.
To expand and complete this picture it would be necessary to consider the dynamic feedbacks which exist
between the economy and environment. These feedbacks are characterised by non-linearities, lags and
complex cause-effect relationships which may produce emergent behaviour not captured in business as
usual trends.

Limitations

Our study relied heavily on Environment Southland’s resource consent and monitoring datasets. We
assumed that this dataset is accurate and up to date. We did not seek to audit or verify its information. We
did identify a few anomalies that we have addressed after consultation with Environment Southland. We
compared our results against published information and in most cases the results matched. It is important
to note that:

e Our analysis does not include the abstractions, discharges and nutrient loads of permitted activities
or activities taking/discharging via reticulated systems.

e We did not distinguish between individual catchments, and instead focused on Southland in its
entirety.
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We looked at abstractions and discharges individually and did not attempt to reconcile/relate
water takes and discharges. Such reconciliation could provide additional insights into sectoral
water balances (water in vs. water out).

This study used an Input-Output model to show the economic linkages within and between sectors in

Southland, the rest of the South Island and the rest of New Zealand. 10 models have a number of

limitations and in the context of this study the main limitations are that these models do not account for

price changes that may result from increased competition for a scarce resource. In addition, it is assumed

that all resources needed to accommodate future growth will be are available i.e. the model is demand

driven and not constrained.

PART 2: SOUTHLAND REGIONAL WATER ISSUES (NIMMO-BELL)

Key messages

1.

The study has highlighted that the changes required to improve environmental outcomes for water
guantity and quality must go beyond dairy to include other rural sectors (i.e. dry-stock, cropping
and horticulture) plus industry and urban discharges.

Despite the 12 fold increase in dairying in Southland over the last 20 years, the multiple and
complex factors that determine the environmental state of water bodies means that it is not
certain the extent to which dairying is the cause of water pollution problems. Impacts vary widely
depending on soil type, topography, climate and management. Also there is the legacy effect of
past land use with a 30-40 year average time lag between water entering the groundwater aquifers
and its reappearance as surface water.

The ecological health at the majority of the river and stream monitoring sites is good or very good,
and sediment and faecal bacteria levels have held steady over the last 10 years. However, the
region has high levels of nutrients present in these waterways (some of the highest in the country)
and for nitrogen increasing trends, in both surface and groundwater.

The most sensitive parts of the catchments (the estuaries, lagoons and coastal lakes) are showing
signs of stress. Investigations last year found that the estuaries for two of the region’s main rivers
(the Jacobs River and New River estuaries at the bottom of the Aparima and Oreti Rivers) had areas
that were rapidly deteriorating due to excess sediment and nutrients.

Reducing nitrate leaching from agricultural activities is a real challenge as it is directly related to
land use intensification, the main driver of wealth creation in the region.

Groundwater quality is generally potable and many rural properties in Southland rely on untreated
groundwater for drinking water. However, 23% of bores in the region were subject to faecal
contamination in 2012 (down from 55% in 2003), mainly from contamination near the bore head
rather than from contaminated aquifers. Nitrate concentrations were higher than the drinking
water standard in 19% of bores sampled in 2012.

While the quantum of effluent from failing septic tanks in the region is estimated to be low in
comparison with that derived from livestock sources, such failures do constitute significant human
health issues. Environment Southland’s ‘Water and Land 2020 & Beyond’ project includes
identifying the sources of contamination to determine the proportional inputs of agricultural and
human effluent, but this work is yet to be started.
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8. The survey of a small group of key stakeholder representatives highlighted that people have a set
of shared values that provide a common ground and underlie sector specific values driven by
special interest. There is a common interest in having improved environmental outcomes, but the
costs to achieve this vary depending on sector interest e.g. farmers having to bear the direct costs
and the community the indirect cost of improvements.

9. The Stakeholder survey showed that Environment Southland’s engagement with the community
rate positively around how well the Council took their concerns into account on policy discussions,
decision making and communications with the public. Respondents rated engagement over policy
discussions highest with 88% positive. Taking concerns into account in decision making rated next
with 77% positive. How well Council communications with the public over community concerns
rated were 63% positive. While it could be expected that the rating for concerns in policy decisions
would be rated lower than in policy discussions, the Council should note that more than one third
of stakeholder representatives viewed their concerns were not well communicated publicly. This
has implications for the Council on channels of communication through the media, direct
consultation and publications including the website.
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This report consists of two parts. In ‘Part 1. Regional Profile’, Southland is reviewed

focusing on the economic production structure and water use by sector. This is used to
estimate tentative future water requirements under a Business-as-Usual scenario. The

second part, Part 2: Southland Regional Water Issues provides an overview of the

significant water quality and quantity issues that currently exist and may possibly exist in

the future. This section summarises existing water quality and quantity evidence.
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PART 1: REGIONAL PROFILE
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1 Introduction

Water resources are critical to human health and the natural environment, and so are vital to the New
Zealand economy. Water constitutes an important input into industrial processes (e.g. agriculture, forestry,
food manufacturing), is used to produce energy, provides the basis for much of our outdoor recreation,
serves as a vehicle for disposal and treatment of wastes, is a critical component of ecological systems from
which other important ‘ecological goods and services’ are derived, and provides important cultural and
amenity values. However, like many other forms of environmental resources, water possess a number of
features making it unique when it comes to managing its use®. As a result, there is an important role for
management intervention to ensure the efficient allocation and quality.

The Ministry for the Environment (MfE) has initiated a project, consisting of a series of studies, to enable
more accurate assessment of the economic impacts of freshwater quality and quantity issues. The wider
purpose of these studies is to assist the MfE to develop policy scenarios on quality and quantity limits in
freshwater. This work will also help inform regional councils about the potential economic impact(s) of
policy options in regional plans. The Ministry is using a Total Economic Value (TEV) framework as basis for
calculating the value attributed to water resources. The TEV framework includes direct use of water in
economic activities, the indirect use or ancillary function that can be critical for ecosystem services and
cultural systems. Direct (consumptive) and non-direct (or non-consumptive) use of water has values
associated with it for individuals and the community. In addition, the TEV framework includes option or
bequest values associated with the existence of the freshwater system (Figure 1.1).

Figure 1.1: Total Economic Value Framework

Existing Values of Water Post-limits value of water

[
2
=
Direct Use - sFarm .g
Economic activities «Other c g .
g = Mitigation actions/ Catchment or Regional
- 3 Land use Change Zone Impact Impact
- (5]
Indirect Use — sEcosystems Sw
Option/bequest *Recreation =
values «Culture =25
=
©
=
(]
Current regional economic activity Post-limits regional economic activity
(or subset: reliant on water) (or subset: activity reliant on water)

Source: MfE Scope of Work

& When describing the unique economic features of water economists use terms such as ‘non-rivalry’, ‘non-exclusive property rights’ and
‘production of externalities’. Essentially this means that water is a public good and that is both non-excludable and non-rivalrous in that individuals
cannot be effectively excluded from use (within geographical bounds). Use by one individual does not reduce availability to others. Importantly,
however it is possible for individuals acting in their self/immediate interests to diminish or degrade the original resource.
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MfE recognises that there are existing values of water, a subset of which are critical for the regional
economy. In exploring the effects of management of water resources through the introduction of
qualitative and quantitative limits, the values attached to water may change. These may result from the
physical changes within the catchments and freshwater systems, but also due to the changes in economic
activity brought about through the setting of those limits or as a consequence of the new freshwater
system post-limits.

Developing a full picture of the post-limits values of water requires consideration of wide ranging research

themes/areas. MfE has identified the following themes/areas:

e Sector and subject specific research (including on-farm information, cost abatement curves)

e Regional analyses (including an overview of the impact of setting specific quality and quantity
limits)

e Key implications — sector and subject specific findings and regional implications of different policy
positions and scenarios

o Effect of the potential economic impacts of quality and quantity limits on land use change and
regional economic activities using a suitable analysis framework that classifies catchments and
zones, acknowledging the economic activities that are reliant on water.

As mentioned earlier, MfE is managing the wider project based on a Total Economic Value (TEV) framework
to address the above research themes, by way of individual work streams. These themes cover the subset
components of the TEV. This report describes the contributions of Market Economics Ltd and its work
stream.

1.1 Project Objectives

This study is part of MfE’s wider research agenda which focuses on the value of water within the Southland
region. As part of this process, Market Economics Ltd were tasked to:

e Develop a regional economic profile of the Southland economy, describing its structure with
reference to key economic indicators such as value added, income, and employment.

e Identify Southland’s key economic sectors and prepare sector outlooks describing a potential
‘business as usual’ future.

e Calculate current water takes, discharges and nutrient loads levels by economic industry, and from
this information produce a series of ecological — water multipliers’.

e Produce tentative estimates of future water use, discharge and nutrient levels by economic sector
to show potential future water requirements under a business as usual scenario.

o An ecological multiplier may be derived for any environmental resource or residual. A water multiplier specifically looks at water use, discharge
and water-related discharges. A water multiplier captures not only the direct use/discharge/nutrient loading in an industry, but also indirect
use/discharge/nutrient loadings which are appropriated through supply chains. Often these multipliers are used to show that a seemingly
ecologically benign industry may, in fact, be a significant appropriator of an environmental resource. In this report we have used the term
‘ecological’ and ‘water’ multiplier interchangeably.
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1.2 Methodology

To achieve the project objectives, a two stage process was followed. During the first stage, an economic
profile of Southland was developed. This profile provided a high level overview of Southland’s economy
and was used to identify the region’s key sectors. A potential development trajectory for each key sector
was also formulated by considering available literature.

In the second stage, current and future water demand requirements were estimated. Current water
requirements i.e. abstractions, discharges and nutrient loads were determined from Environment
Southland’s consent database and monitoring database. All relevant consents were linked to one of 48
economic sectors allowing us to estimate the future water requirements under a ‘business as usual’ (BAU)
scenario. As part of this step tentative estimates of future water use/discharge and nutrient loadings were
derived by applying annual water requirements (estimated in the preceding steps) to a BAU growth
outlook. The future use levels account for eco-efficiency gains (under various stated assumptions) in water
use, discharge and nutrient loadings. In the context of this report, eco-efficiency relates to how much
water is used to produce a unit of economic output and therefore any gains means that the economy uses
water more efficiently. Further, ‘more efficiently’ covers reductions in nutrient discharges (concentrations
per cubic meter).

Importantly, the study focuses on developing an understanding of Southland’s key sectors, particularly
agriculture and the sectors processing agricultural produce. Appendix 1 provides a detailed account of the
steps followed in producing the estimates for the two stages noted above, including assumptions made,
key limitations, and any caveats of the research.

The study concluded with an overview of future water requirements in light of Environment Southland’s
current policy regime and water use right policies.

1.3 Data Sources and Information

A range of different information sources were consulted during this project, including:

e Environment Southland’s resource consent database
e Environment Southland’s compliance monitoring records
e Market Economics’ (ME) Economic Futures Model (EFM)

e Statistics New Zealand datasets, including the Business Demographic Statistics (BDS) dataset and

population projections.

In seeking to expand our understanding of Southland’s key economic sectors we also consulted available
literature, including publications written by or reports prepared for:

e Dairy Nz

Livestock Improvement Corporation

Venture Southland

The Tertiary Education Commission
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e GIRA Consulting and Research
e Beef and Lamb New Zealand
e Ministry for Primary Industries

e Organisation for Economic Cooperation and Development (OECD)

A full description of the sources is presented in the list of references.

1.4 Report Structure

Section 2 presents a demographic profile of the region using Statistics NZ data (Section 2.1) and income

I° for Southland is used to show the

levels within the region (Section 2.2). ME’s Economic Futures Mode
value added (approximately equivalent to Gross Regional Product) for each economic sector and the
employment within those sectors (Section 2.3). This enables an identification of important sectors, using
shift-share analysis, in Section 2.4. The criteria for identifying the important sectors were consideration of
their relative size in the Southland context, and exploring recent growth trends of those sectors (scale and

growth).

An outlook for these sectors is then presented in Section 2.5. It is not a forecast, but a scenario created to
explore what the Southland economy would look like, if the recent economic conditions were to continue,
along with SNZ’s projections of population change.

Section 2.6 acknowledges the complexity of the economic system. There are interconnections and
dependencies between industries. The backward and forward linkages between industries are presented.
The interconnections between industries are not the only web of connections in an economy. Industries are
intricately connected to the natural environment, in terms of where they are located, the resources they
use, and the environment they discharge into.

Section 3 explores the environment-economy interface, specifically the connection between the economic
sector and water use and discharge. The results from the interrogation of Environment Southland’s
consents and monitoring databases are presented in Section 3.1. This section presents findings on
maximum volumes consented, estimated abstractions, discharges, and where possible the discharge of
nitrogen (N) and phosphorous (P) into the environment. These figures were then used to calculate
ecological multipliers (Section 3.2) — which link economic activity directly to resource use. Finally, future
water requirements and discharges were calculated for the business as usual scenario in Section 3.3.

Section 4 concludes with the key research findings of this work stream (Section 4.1). Recommendations for
further work, based on lessons learnt through this process are given in Section 4.2, with some practical
ideas for improving the reliability and usefulness of data in Section 4.3.

108 dynamic multi-regional input output model which uses 48 economic sectors.
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2 Southland — Strategic Perspective

Southland region is predominantly a rural area with strong historical association to agriculture. There are
three territorial authorities in the region: Invercargill City Council, Southland District Council and Gore
District Council. While Invercargill and Gore are the largest urban centres, various smaller rural centres are
distributed through the region including: Winton, Mataura, Otautau, Te Anau, Wyndam, Edendale,
Tuatapere, Nightcaps, Mossburn, Manapouri, Wallacetown and Riverton. As a starting point the region’s
demography is reviewed. The key focus of this section is however on the economy, Southland’s key sectors
and the outlook for these sectors. The section concludes with a short description of Southland’s important
economic linkages.

2.1 Demographic Profile

Southland has a resident population of 94,900 people.’* Nearly 56 per cent (53,000) of Southland’s
residents are based in Invercargill city, with a further 12,300 residents living in Gore district. Compared to
the national average of 86 per cent, the proportion of the Southland population living within urban areas is
low, at 70 per cent. Twenty five per cent of Southland residents are classified as living within rural areas
and 5 per cent within rural centres (Figure 2.1). The national average for rural living is significantly lower at
14 per cent — 2 per cent in rural areas and 12 per cent in rural centres. The comparatively high rural
population within Southland emphasises the high reliance on primary/agricultural industries within the
region.

Figure 2.1: Urban-Rural Distribution (2012)

Rural, 24.9%

/_Rural, 2.0%

Rural Centre,
12.0%

Urban, 86.0%
Urban, 69.9% ~—— Rural Centre
5.2%

Southland New Zealand

" Source: Statistics New Zealand: Subnational Population Estimates as at 30 June 2012.
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Southland’s total population is expected to decline over the next 20 years from the current level to around
88,000 by 2031. The population of all three districts are set to decline, with Gore District and Invercargill
declining slightly faster than Southland District (Table 2.1).

Table 2.1: Southland’s Population Projection

Year 2016 2021 2026 2031
Invercargill City 52,390 51,560 50,220 48,540
Gore District 11,870 11,480 10,970 10,390
Southland District 29,640 29,580 29,400 28,970
Total Southland 93,900 92,620 90,590 87,900

Source: Statistics NZ- Medium population estimates™

More than a half (60 per cent) of Southland’s 39,400 households can be classified as ‘a couple without
children’ or ‘one-person’ households. Families of various sizes and other multi-person households make up
the balance. As population decreases over the next two decades, the number of households is expected to
remain constant, but the average household size is expected to decrease. Table 2.2 shows these projected
household sizes for each district of Southland.

Table 2.2: Average Household Size (projected)

Southland District Gore District Invercargill City
2011 2.5 2.3 2.3
2016 2.4 2.2 2.3
2021 2.4 2.2 2.2
2026 2.3 2.1 2.2
2031 2.3 2.1 2.1

Source: Statistics New Zealand

With reference to labour force engagement (see Figure 2.2), it appears that Southland makes marginally
better™ use of its available labour force when compared with the nation.

In particular:

e Alarger share of Southland’s labour force is engaged in employment
e Southland has a slightly lower unemployment rate than the country as a whole

e The proportion of people aged greater than 15 years not within the labour force is smaller.

2oA description of these population estimates can be found on Statistics New Zealand’s website at:

http://www.stats.govt.nz/tools and services/tools/TableBuilder/population-projections-tables.aspx#subnational
I this context ‘better’ relates to the percentage of the labour force utilised and is not indicative of labour force productivity
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Figure 2.2: Labour force engagement, 2012
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Source: Statistics NZ

2.2 Income

Despite Southland’s good performance in terms of labour force engagement and employment, personal
income levels in Southland are marginally lower than the national average in 2012 for most age cohorts
(see Figure 2.3 and Figure 2.4), with the noticeable exception being the 50-54 age cohort. Generally
following the national pattern, average incomes also peak at around the 50-54 age cohort, before dropping
off towards retirement. From the age of 30 onwards, the average weekly income for Southlander’s is
greater than the median wage. This indicates that incomes are not evenly distributed and within each of
the cohorts, there are a number of ‘outliers’ in the higher income brackets. This trend appears to be more
pronounced in Southland than for the nation as a whole.

The average weekly household income in Southland was $1,471 in 2012, which is $79 per week lower than
the national average household income of $1,550 (See Figure 2.5). Over one year, this equates to a
difference of $4,120 per household.

KEY POINTS:

1. Southland has a population of 94,900 people, which is expected to decline over the next two
decades.

2. Southland has a high percentage of rural (including rural centre) based population at 30.1 per

cent, compared to the national average of 14.0 per cent

3. ‘One-person’ and ‘couple without children’ households are the most common (60 per cent), and
the average household size across Southland is decreasing.

4, Southland has a higher proportion of the labour force in work than the national average.
Average household and personal income levels in Southland are slightly below the national
average.
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Figure 2.3: Income by Age Cohort — Southland (2012)
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Figure 2.4: Income by Age Cohort — New Zealand (2012)
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Figure 2.5: Average household income ($;012/Week)

$1,600 = Southland

New Zealand

Average Median

Source: Statistics NZ

1.3 Economic Profile

In this section, the economy of Southland is reviewed using value added and employment as indicators.
This provides a high-level overview and performance of the Southland economy, and subsequent more in-
depth discussion of particular sectors are given in the ensuing sections. Agriculture has traditionally been
the mainstay in Southland and this is not anticipated to change, at least over the medium-term. New
Zealand’s only aluminium smelter is located close to Invercargill City and is among the most high-profile
industries within the local economy. In 2012 the Southland economy generated around NZ$4bn in value
added,™ and provided over 55,000 employment positions' in some in 13,600 businesses.™

The following describes Southland’s economy by examining the performance of individual sectors operating
within the economic system. The focus is on the total contribution of each sector to the Southland
economy, as well as each sector’s relative performance. The analysis was undertaken at the level of 48
different sectors using ME’s EFM. The dominant industries for Southland are discussed only, and a
comparison of the relative size of each industry is evident in Figure 2.6.

' Value added measures all payments to factors of production (land, labour and capital), and excludes all purchases of intermediate inputs. Value
added includes compensation of employees (salary and wages), operating surplus (company profits), consumption of fixed capital (depreciation),
and taxes less subsidies. In broad terms it is similar to gross domestic product (GDP). The main difference is taxes of products which is included in
GDP and not in value added. Little information exists about regional contributions to tax (from a sectoral perspective) so therefore the M.E models
are set-up to report value added (as oppose to GDP). We have prepared regional GDP estimates but tend to use crude estimates of regional tax on
products when estimating these.

 The term Employees, as used in this context, captures both employees and working proprietors. M.E uses the term Modified Employee Counts or
MECs to describe this metric.

'8 A geographic unit (GEO) is defined as a separate operating unit engaged in (predominantly) one kind of economic activity, from a single physical
base.
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Figure 2.6: Southland’s value added per sector
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We begin by presenting the estimated value added contribution of each of the 48 economic sectors. The

key messages are:

1. Agriculture remains the backbone of the Southland economy

I I Ieenvironmem
@

The agricultural sectors contribute a large portion of Southland’s total value (16.7 per cent of the
region’s value added). Since 2007 the agricultural industries have all seen a slight increase in their
regional value added contribution (up from 14.8 per cent of total value added), but the importance
of the primary sector to Southland has remained relatively constant.

In 2012, livestock and crop farming contributed $283myo,, or 6.9 per cent, to the Southland
economy. This is down by almost $34m,y;, from 2007, even though meat prices are up on 2007,
albeit currently on a downward trend (Beef and Lamb NZ, 2013). This is likely to be due to a large
number of sheep and beef farms which converted to dairy.

Dairy cattle farming contributed $373m,g0; Or over 9 per cent to local value added. Land is rapidly
being converted to dairy, this figure is up by over $170m since 2007. This is most likely due to the
dairy conversions and large increase in dairy numbers (DairyNZ, 2012). The trends in stock
numbers for sheep, beef and dairy are reflected in Figure 2.7. The decline in Sheep and the
increase in dairy cattle is evident. Dairy cattle increased from around 200,000 in 2002 to over
505,000 in 2012 — this is an annual increase of 7 per cent. Sheep numbers have declined from 5.9
million in 2002 to 4.1 million in 2012 (an annual decline of 3.6 per cent). The number of beef cattle
in Southland also declined (at 1.4% per year 2002-2012, with a slight increase in 2009). However,
this decline has not been as pronounced as sheep stock. These trends point to the changing nature

of Southland’s farming i.e. the increasing importance of dairy farming.

Figure 2.7: Trend in Stock Numbers
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2. Other primary industries are small but important

e Other primary sector activities (including fishing, forestry and mining) contributed a further
$89.7m012 (2.2 per cent) of Southland’s value added.

o The Forestry and Logging industry, have a high profile due to the quality/nature of its outputs.

However, this sector is comparatively small in terms of value added to the region. However, this

sector has grown when compared to 2007 but is relatively flat over the last ten years.

e Mining and quarrying, although relatively small with a value added of around $30m,g., over the last

5 years (0.8 per cent of Southland’s total value added). This sector is an important supplier of raw

materials to local construction industries.

3. There are significant industries within Southland’s manufacturing base

e In addition to the aluminium smelter, Southland has a well-established manufacturing base. Most

of the manufacturing activities have been under severe pressure due to the economic recession.

The main features of the manufacturing are:

O

Meat and meat product manufacturing with a value added contribution of $567m,q;; in
2007 (12.7 per cent of total value added) is one of the largest manufacturing sectors in
Southland. This is an increase of $60m since 2007. This sector has (and is still continuing)
come under pressure from a large amount of dairy farm conversions.

Basic Metal Manufacturing is another key manufacturing activity. This sector includes NZAS
Tiwai Aluminium Smelter and had a value added contribution of over $285m,q,; (8 per cent
of total value added).” This industry has a number of downstream linkages with the rest of
the Southland economy.

Dairy product manufacturing contributed $230m.q1, (5.6 per cent of total value added) to
the Southland economy. When combining this figure with that of dairy farming (as an input
into the wider dairying industry) then the size of this overall industry becomes apparent —
these two sectors contribute over $600m.q1, to Southland’s value added. The on-going
conversions to dairy farms mean that future growth of this sector is expected.

Other noteworthy manufacturing industries include Sheet and fabricated metal product
manufacturing ($45my, value added), Wood product manufacturing (down $15m.g;, from
2007 to $42myg10 i, value added) and Machinery and equipment manufacturing at $29m.g1,.

4. Southland’s household sector generates economic activity

e As with any economy, a portion of the local economy is geared towards supporting Southland’s

households as well as the local firms. These sectors include:

7 We note that a previous report (Infometrics, 2012) have estimated this sectors value added at over $380m for Southland. Without having details
of the techniques used in that study, we presume that the difference is due to the regionalisation methods applied. This figure of $380m appears to
be high and would suggest a value added per employee in excess of $450,000. This is greater than any other industry, including other capital
intensive industries such as electricity generation.
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Retail trade, with a value added $154m,,, (4.0 per cent of Southland’s total).
Health and community services with a value added of $160m,q1, (4 per cent of Southland’s total).

Real estate and finance industries which contributed around $193m,y, (4.7 per cent) and
$114m;,015 (3 per cent) of Southland’s value added respectively.

The education sector, which contributed $75m.0:, (2 per cent) of the region’s value added.

Accommodation, restaurants and bars, which fell slightly to $60m,o, (3.8 per cent) in value added
between 2007 and 2011. This was in line with the decline in other tourism and entertainment
related industries. Cultural and recreational services grew to sit at $41m,q;, value added (1 per cent
of Southland’s value added).

KEY POINTS:

1. The agricultural sector contributed almost 17 per cent of Southland’s economy in value added terms.

2. Livestock and cropping farming contributed 7 per cent ($287m,y,) and Dairy cattle farming
contributed 9 per cent ($373m.g;,). These are the two largest primary sectors.

3. Southland has a well-established manufacturing base, all though the economic recession has placed
pressure on these industries.

4. Meat and meat product manufacturing contributed $624m,g;, (15 per cent). which was the biggest
sector in Southland, although it is facing pressure from pricing trends and the conversion from
livestock to dairy farming.

5. The strong dairy sector is expected to continue to show growth as more farms undergo conversion
to dairy.

6. The industries involved in the production of (including the NZAS Tiwai Aluminium Smelter) and/or
use of fabricated or sheet metal products make up 8.2 per cent, but have strong linkages to other
economic sectors and play an important support role in the Southland economy.

6. Industries focussed on supporting local households and firms make up an important part of the
economy. For example, Retail trade and Health and community services had contributions of
$154m,q;, (4 per cent) and $160m,q,, (4 per cent) respectively.

2.2.1 Employment

Employee counts are used to measure the number of employees (full and part time) within the Southland
economy. It is however also necessary to consider working proprietors in this assessment. Employee
counts (SNZ’s measure) are adjusted to account for working proprietors, resulting in Modified Employee
Counts or MECs. We use this latter indicator as it is a better reflection of the ‘true’ employment situation.
Figure 2.8 shows the employment of each sector for 2007 and 2011.

Again, the importance of the primary sector — particularly agriculture —is clear.

The land based agricultural sector accounts for a significant proportion (21.9 per cent) of
Southland’s total employment.
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e Livestock and cropping farming employs 5,990 people (10.1 per cent of total Southland MECs) and

is the largest employer in the primary sector. This sector is losing share to dairy farming. Since

2007 this sector has lost over 1,400 MECs to other agricultural activities.

Livestock & cropping farming
Health & community svcs
Meat & meat prod manuf

Dairy cattle farming

Accommodation, restaurants & bars

Svcs to agriculture, hunting & trapping
Personal & other community svcs
Cultural & recreational svcs

Central government

Basic metal manuf

Wood prod manuf

Local government

Sheet & fabricated metal prod manuf

Dairy prod manuf
Machinery & equipment manuf

Horticulture & fruit growing

Retail trade

Business svcs

Construction

Education
Wholesale trade
Road trans

Finance

Other farming
Other food manuf
Water & rail trans

1,000

Figure 2.8: Southland Employment per Sector
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o Dairy cattle farming is a major employer in the primary sector with 4,270 MECs (7.2 per cent of
total Southland MECs). Since 2007 this sector has grown by 1,200 MECs, picking up employees from
Livestock and cropping farming.

e Services to agriculture, hunting and trapping employs around 1,810 MECs (2011). This sector’s
employment has remained relatively stable and has experienced a marginal drop in employment
since 2007 of only 20 MECs.

e Other farming has decreased from 546 MECs to 516 MECs, and there was no change in the number
of MECs employed in Horticulture and fruit growing (410 MECs in 2011).

e Mining and quarrying has also stayed relatively constant and has increased marginally from 154
MECs (2007) to 164 MECs (2011). Southland has 3 billion tonnes of recoverable lignite (72 per cent
of national availability), however the extraction of this lignite is a topic of hot debate and currently
this resource is not being developed.™

e Forestry and logging has increased its labour force by around 100 MECs, almost 40 per cent, to 360
pointing to some growth in this sector (2007 to 2011).

With reference to Southland’s manufacturing base, this sector has traditionally been strong in the region.
As indicated earlier, the smelter at Tiwai Point is a high profile enterprise, but Southland has various other
manufacturing and industrial activities as part of its manufacturing base. These industries provide inputs
into agricultural production in the form of intermediate products, with engineering capability embedded in
the products. Further, the manufacturing activities transform the agricultural produce before exporting it
out of Southland. The main industries are:

e Meat and meat product manufacturing, which is one of the largest manufacturing employers, with
over 4,600 MECs (7.8 per cent of total Southland MECs). Since 2007 this industry has been
consolidating, shedding 250 jobs. This is due to a number of reasons, including an increase in
processing efficiency with the use of improved technologies. Also, as more sheep and beef farms
get converted to dairy, there may be less meat available for processing, reducing the demand for
labour in the industry. It is likely that some of these jobs will be absorbed by dairy processing.

e Dairy product manufacturing has shown a strong increase in employment over the last 5 years
increasing its employment from 340 to 570 — growth of 67 per cent. This uplift is associated with
the growth in dairy farming.

e Basic metal manufacturing provides 872 MECs, most of which come from a single employer — the
NZAS Tiwai Aluminium Smelter. By 2011 employment numbers in this industry had dropped by 20
MECs since 2007. The future outlook for this sector is unclear due to a combination of uncertainty
in the global aluminium sector™ and domestic (New Zealand) factors influencing the cost of

inputsmu,

8 http://www.radionz.co.nz/news/national/128807/solid-energy-drops-lignite-plan-for-southland

' http://www.nzherald.co.nz/business/news/article.cim?c_id=3&objectid=10854158

% http://www.nzherald.co.nz/business/news/article.cfm?c_id=3&objectid=10852675

= NZ Aluminum Smelters Ltd Media Statement, 13 March 2013. Please see: http://www.nzaluminium.co.nz/index.php?pageload=134
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e Wood product manufacturing, with strong links to Forestry and logging, employs 639 MECs (1.1 per
cent of Southland’s total MECs) and has seen a decline in employment by 203 MECs since 2007.

e Other industries that recorded an increase in MECs between 2007 and 2011 include Machinery and
equipment manufacturing and other food manufacturing. Both these sectors are however
comparatively small with some niche activities and specific markets.

e Construction, while not a manufacturing sector, is another large employer with over 3,350 MECs
(5.7 per cent of Southland’s total MECs). This sector plays an important role in the conversion of
farms from sheep and beef to dairy, as the dairy requires different infrastructure (e.g. milking shed)
than what is generally required for a sheep and beef farm. The construction industry is also
involved in civil projects.

The third group of industries provides goods and services to the region’s households and businesses.

e Retail trade is the largest employer in this group employing over 6,350 MECs. This is up by 30 since
2007 despite of the recession.

e Health and community services are another large employer and have increased its labour force
since 2007. This sector has added 150 MECs in the past 5 years and currently sits at around 5,030
MECs. This increase could in part be explained by the ageing population and an increase in social
spending.

e Business services have increased from 3,960 jobs in 2007 to over 4,125 MECs. This increase has
been driven by changes in labour supply services, non-residential property operators and legal
services. The increase in labour supply services could reflect the move of sheep and beef farm
workers to agricultural contractors, as they move into the dairy industry. Real estate services have
experienced the largest decrease with 105 fewer jobs in this sector. This decline could be explained
by the tight property market experienced in the past four to five years, as well as the emergence of
new practices in the property sector (e.g. private internet advertising, etc.).

e Accommodation, restaurants and bars, typically associated with tourism as well as local
discretionary expenditure, has lost just over 300 MECs in the last five years to 3,120 MECs (5.3 per
cent of Southland’s total MECs). This is a decline of over 10 per cent, underlining the impact of the
global financial crises on household confidence and tourism activity in general.
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KEY POINTS:

1. The primary sector accounts for 23 per cent of Southland’s total employment.

Livestock and cropping farming employs almost 6,000 MEC, although this is decreasing because
of the number of dairy farm conversions, with many of these jobs switching industries.

3. Some manufacturing sectors have consolidated (e.g. Meat and meat product manufacturing,
Basic metal manufacturing, Wood product manufacturing) due recent economic conditions, while
others (e.g. Dairy product manufacturing and Construction) have grown in size.

4. Most of the industries related to providing goods and services to households and local business
have shown an increase in employment.

2.3 Important Sectors

In this section, Southland’s key sectors are identified. The purpose in undertaking this task is to assist in
understanding the role of water in Southland. The following criteria were used to identify key sectors:

The relative size of the sector in the Southland context (assessed in terms of value added, exports
and employment (MECs)).

Recent growth trends and each sector’s relative contribution to that growth.

Combining these two criteria into a shift-share framework ensures that all sectors are included in the
assessment, and that both scale and recent performance is considered. The 2007 and 2011 value added
and export estimates were derived from ME’s Economic Futures Model (EFM).”* This data was also
supplemented with GDP estimates obtained from a report into Southland’s labour market and economic
profile (Infometrics, 2012). Once again the economy was disaggregated into 48 different economic sectors
for the purposes of the assessment. Employment was assessed using Statistics New Zealand’s Business
Demographics Statistics (BDS), which provides information at the level of over 500 sectors. As a direct
relationship exists between the EFM sectors and the BDS sectors, the BDS data was aggregated into the
same 48 sector definitions.

Figure 2.9 shows Southland’s 20 largest sectors using the three key parameters of relative size: Simple
location quotient (SLQ)*® for value added (on the y-axis), the total change in employment between 2000
and 2012 (on the x-axis), and the total number of employees in 2012 (bubble size). Note that the sectors
included in this figure account for around 90 per cent of Southland’s total employment.

2 The Economic Futures Model (EFM) is a by-product of a (then) Foundation for Research, Science and Technology (FORST) project. The EFM
integrates numerous datasets using a dynamic multi-regional input-output framework that not only reflects the economic linkages between all
sectors (for example agriculture, manufacturing and services) within an economy, but it also captures inter-regional and international relationships.

23 A SLQ is a measure of an industry's concentration in an area relative to a reference area (New Zealand in this instance). It compares an industry's
share of local employment (or another indicator, we used Value Added) with its share of national employment. A SLQ greater than one means the
industry is comparatively more important in the local region than the reference region, while a SLQ less than 1 implies that the industry's
importance in the local region is relatively low.
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Figure 2.9: Shift Share Analysis
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For the purpose of this analysis, the key sectors are interpreted as:

« sectors making the largest economic contribution (using value added** and employment)

e sectors with the largest growth (using change in MECs between 2000 and 2012)

e sectors with a comparative advantage (using Simple Location Quotient as indicator), and

e sectors with large exports.

Table 2.3 lists the top sectors for each of these four dimensions.

** Note that this analysis is based on 2007 constant values.
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Exports
Dairy prod manufacturing

Meat &
manufacturing

meat product

Wholesale trade

Other food manufacturing

Sheet & fabricated metal product
manufacturing

Accommodation, restaurants &
bars

Wood product manufacturing
Forestry & logging

Retail trade

Table 2.3: Results per Indicator

SLQ Value Added
Basic metal manufacturing

Meat &
manufacturing

meat product

Livestock & cropping farming
Dairy cattle farming

Fishing

Dairy product manufacturing

Services to agriculture, hunting &
trapping
Other farming

Road trans

Change in MECs 00-12

Dairy cattle farming

Business services
Construction

Health & community services
Retail trade

Meat &
manufacturing

meat product

Cultural & recreational services

Wholesale trade
Accommodation, restaurants &

Value Added (scale)
Meat & meat
manufacturing

product

Retail trade

Health & community services

Livestock & cropping farming
Business services
Dairy cattle farming

Construction
Wholesale trade

Real estate

bars

Drawing on the above results a short-list of important sectors was prepared. Each sector within this short
list was then assessed individually from a ‘water perspective’ and based on recent economic trends,
enabling a final list of key sectors to be obtained. Table 2.4 presents this short-list, along with comments
explaining why each sector is/was not selected for the final list of key sectors.”

Table 2.4: Key Sector Short-list

Sector Comment Key Sector?

e  Strong employment growth.

Dairy product e  Growing importance in the Southland economy.

manufacturing Enjoys a comparative advantage. Yes
Backward linkages to dairy farming.
. Exhibits a comparative advantage.
Meat and meat e  Strong backward linkages to livestock farming.
product e  Employment increased over the last decade (although employment levels have been under pressure in the ves
manufacturing last two to three years).
e  Supports economic activity by linking different parts of production systems.
e  Weak comparative advantage position (SLQ<1), suggesting that this sector focuses primarily on the local
market and that the region looks elsewhere to meet all its ‘wholesaling needs’.
Wholesale trade e Goods flow through the wholesali tor (via bulk breaking t tivities). In itself this sector d ¢ O
gh the wholesaling sector (via bulk breaking type activities). In itself this sector does no
generate a lot of (direct value) and it expected to have relatively small impacts on water values/volumes
used in Southland.
e In employment terms, this is one of the smaller sectors.
Other food e  The sector shows some relatively strong export levels with some future growth potential. Yes
manufacturing e  Relationships with some of the smaller/niche agriculture activities.
i Employment under pressure.
Sheet & fabricated Strong links to basic metal manufacturing with some specialist (niche) manufacturing taking place. v
metal product Supports local construction activities including dairy conversion activities. es
manufacturing
e  Dominated by one large entity (NZAS Tiwai Smelter) with linkages to the rest of the economy.
Basic metal e Exposed to external/global economic forces and risk.”® Yes
manufacturing e Some uncertainty about future operations.”’
e  Historically a strong sector in Southland.
Livestock & cropping e Niche product farming taking place. Yes
farming e  Strong linkages with meat product manufacturing.

% Eor the purpose of this study we reviewed the short list and based on each sector’s features (as defined in terms of the comments and the
preceding analysis) decided if it would be appropriate to include that sector as a key sector. We note that the selected key sectors cover a large
part of the Southland economy (discussed elsewhere).

* http://www.nzherald.co.nz/business/news/article.cfm?c_id=3&objectid=10854158

7 http://www.stuff.co.nz/southland-times/business/8030406/Tiwai-set-to-cut-more-costs
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Sector

Dairy cattle farming

Fishing
Retail trade

Health and
community services

Business services

Construction

Accommodation,
restaurants & bars

Wood product
manufacturing

Forestry & logging

Machinery &
equipment
manufacturing

Services to
agriculture, hunting &
trapping

Other farming

Road transport

Water and rail
transport

environment

[ ]

Comment

Table 2.4: Key Sector Short-list

Gradual loss of farmland to dairying.

Conversion to dairying taking place and is likely to continue for some time.

Farm productivity higher than national productivity rates.

Strong linkages with other sectors (as inputs into dairy farming as well as to construction during the
conversion process).

A smaller industry focusing around marine activities.

Some supply of local value added to products prior to export.

Retailing is a large employer in Southland and has experienced strong employment growth.

Predominantly demand driven and moves with the trends in the rest of the economy.

Health and community services delivers services to the local community and includes activities such as
hospitals, age care residential services, medical services and social assistance services.

This sector delivers services aimed at the Southland community.

Business Services have seen reasonable employment growth of 3.7 per cent (compound growth) from 2000-
2012 and employs around 4,124 people. Non-residential property operators make up over 800 of these
employees. These operators include activities such as agricultural land renting, and commercial property
renting or leasing.

Southland’s business services sector is focused on supporting agriculture and the processing of agricultural
produce. A third of this sector’s business comes from these sectors.

Construction is tied to dairy conversions and residential/household construction activity.

The sector is mostly demand driven and is facing competition for labour/resources from the Christchurch
rebuild, with Southland losing some skills to the rebuild.

Associated with tourism but also serves Southland residents

Accounted for 7 per cent of employment growth between 2000 and 2012 by adding 540 employees.

Employment under pressure with quite substantial decline since 2007.

Quite substantial part of Southland’s industrial base with around 50 firms operating.

Sector is dominated by a few large firms.

Stable employment force with low growth.

Strong links to the local wood product manufacturing sector. According to Venture Southland, more than
three quarters of the regional harvest is processed in Southland.

Activities are concentrated around supporting the agriculture sector.

A large share of this sector’s employment is in subsectors with clear links to agriculture such as: agricultural
machinery and equipment, machine tool and parts manufacturing, and other machinery and equipment
manufacturing.

This sector also supports Southland’s manufacturing activities e.g. meat and meat product manufacturing,
dairy product manufacturing and basic metal manufacturing.

This sector consists of the following subsectors: shearing services; other agriculture and fishing support; and
hunting and trapping. Employment in this services sector is dominated by shearing services (51 per cent) and
other agriculture and fishing support (47 per cent).

There is stronger employment growth in other agriculture and fishing support, over the period between
2000 and 2012, compared to shearing services. A net additional 355 jobs were added to the economy from
other agriculture and fishing support. This growth is associated with dairying conversions.

While dairying and livestock farming dominates Southland’s agricultural landscape, a number of niche
products are grown in the region. This ranges from deer farming to the bulb industry. Some of the bulb
farming activities are on a small scale with a predominantly export focus.

Transport provides an important service in linking different economic processes together.

Road freight transport employed over 1,200 people in 2012— up from 1,110 in 2000.

Meat and meat product manufacturing accounts for much of the activity in this sector.

Other sectors supported by road transport include dairy farming, basic metal manufacturing and wood and
wood product manufacturing

Because this sector outputs are primarily used as intermediate inputs (they are a function of the activities in
other sectors), future trends in the industry are captured by trends in the remainder of the economy.

This sector includes scenic and sightseeing transport, therefore having strong links to tourism activity. This
subsectors employment grew from around 160 employees in 2000 to around 240 in 2007/8 before
contracting slightly to 230 employees in 2012.

Other water transport related activities include the port and port terminal operations and stevedoring
services, which had minor employment figures. These services were excluded from further analysis.
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Out of the above shortlist of 22 sectors, the following 14 key sectors have been selected:

10.
11.
12.
13.

14.

This selection reflects what we believe to be Southland’s most critical economic sectors. Not surprisingly,
this selection shows a strong correlation with the economic activities as outlined in an economic profile?

Dairy product manufacturing

Meat and meat product manufacturing
Other food manufacturing

Sheet and fabricated metal product manufacturing
Basic metal manufacturing

Livestock and cropping farming

Dairy cattle farming

Accommodation, restaurants and bars
Wood product manufacturing

Forestry and logging

Machinery and equipment manufacturing
Services to agriculture, hunting & trapping
Water and rail transport

Other farming.

prepared for the region (see Appendix 3).

KEY POINTS:

1. Agricultural sectors, with their combination of high employment, export focus and value added
contributions to the region dominate the list of key sectors in Southland.
2. Another important cluster of sectors in the Southland economy are those sectors which relate to
metal production and metal related machinery and equipment manufacturing.
3. Tourism is also an important industry in Southland and this is reflected by Water and rail transport
and Accommodation, restaurants and bars.

% Report produced by Venture Southland and Southland Nz, available through: http://www.southlandnz.com/
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2.4 Key Sectors — Outlook

In this section, the outlook for each key sector is presented. Essentially, the sector outlook is used to
inform the generation of a business as usual scenario of economic growth for the region. It is important to
realise that this BAU scenario is not a ‘forecast’, as much uncertainty about future growth and
developments remain. We prefer to use the term ‘projection’ rather than ‘forecast’ in this regard.

Important: This BAU scenario reflects a conservative growth future assuming that current economic
conditions, in general, continue and remain constant. While every attempt has been made to incorporate
up-to-date information into the BAU scenario, any projection of the future has a high degree of uncertainty.
For example, while recent developments around Solid Energy appear to rule out economic development of
Southland’s lignite resources in the near term, it is difficult to rule out the use of these resources in the long
term in economic development of the region. The intention of this work is to provide a type of baseline
future against which to compare alternatives, different growth conditions and changes in the wider
economy and policy environment. In the context of this study, the BAU scenario also allows us to generate
a baseline picture of future water requirements. It is however important to note that these projections do
not account for any supply-side constraints which may emerge if over-utilisation of the water resource was
to occur. If supply-side constraints were to kick in, then it is likely that economic activity would be
impacted. For example if water quality degrades, becoming unsuitable for certain uses, then the economic
growth in Southland is likely to be lower. Similarly, the BAU scenario as modelled here reflects a demand
driven approach meaning that it is assumed the resources required to meet the growth will be available i.e.
not constrained by supply.”

The key sectors’ outlooks are summarised below using value added growth for 4 five-year periods: 2011-
16; 2016-2021, 2021-2026 and 2026-2031. The key sectors are also discussed in five broad groups: (1) dairy
cattle farming and dairy product manufacturing, (2) other agriculture and agriculture support, (3) sheep
and beef farming, meat products and other food manufacturing, (4) other manufacturing and (5) tourism.

2.4.1 Dairy cattle farming and dairy product manufacturing

Southland has seen rapid expansion in its dairy farming industry in recent years with many of the dairy
farms in the region less than 6 years old (MPI, 2012). In 2000/01 there were 527 dairy herds in the region
and by 2011/12 the region had 904 herds — an increase of over 70 per cent. Dairy farming employs over
4,430 people. This sector’s employment has grown at around 8.1 per cent per annum since 2000.

A typical herd in Southland has 559 cows compared to 393 nationally i.e. 42 per cent higher than the
national average. Southland accounts for (Dairy New Zealand, 2012):

e 7.7 per cent of New Zealand’s dairy herds,
e 10.9 per cent of New Zealand’s dairy cows,

o 11.3 per cent of the effective hectares®.

% M.E has developed supply constrained models for the Waikato to limit economic growth based on land use limitations.
30 An effective hectare constitutes the total farm area minus the area occupied by roads, woodland, wasteland and buildings, and with rough
grazing expressed in terms of its pasture equivalent.
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Southland’s dairy farms produce 384 kg of milk solids per cow compared to the national average of 364 kg
per cow. This highlights Southland’s relative productivity advantage in dairying.

The rise in dairy farm numbers is mirrored by a decline in sheep and beef farms, and this trend is expected
to continue into the near future. The factors driving conversions include:

e Favourable farm economics,

e Affordable land,

e Suitable climate (reducing the need to irrigate compared against other regions),
e Productive soils, and

e Continued innovation and invention within the dairy industry.

It is estimated that for every four dairy farm conversions, another farm is required for dairy support
(Southland Regional Economic Profile®!). This requirement for ancillary inputs means that even putting
aside land suitability constraints, it would be highly unlikely for all agricultural land to be used directly for
dairy farming. In addition, some catchments are already over-allocated meaning that land-use change (e.g.
dairy conversions) won’t be possible in all areas of Southland. Southland’s dairy farms supply the region’s
dairy processing plants, which altogether account for an additional 600 jobs since 2000, growing at almost
3.9 per cent per year. The strong growth in the sector corresponds to significant increases in the availability
of milk for processing.

Southland is home to Fonterra’s Edendale site — one of New Zealand’s largest dairy processing plants,
accounting for a quarter of Fonterra’s annual milk powder production®’. During peak milk production
season, Edendale processes approximately 15 million litres of milk per day (equivalent to 650 tanker loads).
Total annual production of milk powder and cream products is over 300,000 tonnes, most of which is
exported. In addition to the Edendale site, Open Country Dairy Ltd opened a dairy processing plant in
Awarua, expanding the region’s processing capacity. There are also several small boutique dairy product
manufacturers that sell products (e.g. speciality cheeses) domestically and internationally. In some cases
sheep milk is utilised in addition to cow’s milk.

According the OECD/FAO (2011), the expansion of New Zealand’s milk processing capacity is likely to slow
from 2013 onward, but the conversion of sheep and beef farms to dairy farms is expected to continue,
mainly in the South Island. Further, the medium term outlook for dairy products remains relatively strong
(OECD/FAOQ, 2011). The popularity of dairy products, the westernisation of diets and the increasing range
of dairy products will continue to drive global dairy markets. In the next 10 years, world milk production is
projected to increase by 153 million tonnes. Globally, the average growth rate for the projection period
(2011-2020) is estimated at 1.9 per cent, slightly below the 2.1 per cent rate witnessed in the last decade.
In New Zealand, the dairy farm output growth is projected to average 2.3 per cent over the 2011-2020
period — such growth is, however, dependent on normal weather and pasture growth (OECD/FAO, 2011).

The adopted growth rates for Southland’s dairy farming and processing industries are presented in Table
2.5, using estimated growth in value added as the measure.

3 Report produced by Venture Southland and Southland NZ, available through: http://www.southlandnz.com/
2 http://www.fonterra.com/cn/en/About/Our+Locations/NewZealand/Edendale
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Table 2.5: Dairy Group - Estimated Growth (Compound growth) in value added

2011-16 2016-21 2021-26 2026-31
Dairy farming 3.0% 2.7% 2.8% 3.3%
Dairy product manufacturing 3.3% 2.8% 2.5% 2.2%

2.4.2 Other Agriculture, and Agriculture Support

With reference to crop farming, Southland’s climate and soils support efficient and profitable crop farming.
This sector is comparatively small with steady employment growing at around 1% per year since 2000 to
the current 385 employees. The most important subsectors include:

e Outdoor Vegetable Growing with 150 employees,

e Outdoor Nursery Production employs 155 (down from a peak of 217 in 2010),
e Berry Fruit Growing with 50 employees (up from 6 in 2000),

e Other Fruit and Nut Growing with 15 employees, and

e Some small niche floriculture operations.

In addition to on-farm activities, agriculture is supported by a range of ancillary industries. Employment in
these support services has been growing at an average annual rate of 1.3 per cent since 2000 and currently
employs 1,770 people. Shearing services account for almost half of this employment, but this subsector
has been declining, as stated, due to dairying conversions.

Southland’s farming is not confined to livestock and dairy cattle. It has a rich diversity of agricultural
activity. The region is also home to 22 per cent of New Zealand’s deer stock, the largest of any region (Beef
+ Lamb NZ, 2012). Venison and velvet products are the key exports and stock numbers tend to be dictated
by the price of these products. Other farming types present in the region (although not very large) include
horse farming, pig farming, poultry farming (meat and egg) and beekeeping. However, the majority of these
farming types have been reducing in size in recent years. Other Agriculture and Fishing Support Services
make up 890 jobs, which apart from one year of growth in 2009, has also been declining over the last
decade. As dairy conversions take place, some of the support services will align with the needs of dairying,
as well as other emerging primary sector activities, so we assume a levelling off in this support sector.

The projected value added growth for the each sector is shown in Table 2.6. This growth reflects the
medium term outlook for each sector and is based on New Zealand level trends, refined to reflect
Southland growth outlook.

Table 2.6: Other Agriculture Group - Estimated Growth (Compound growth) in VA

2011-16 2016-21 2021-26 2026-31
Other farming 1.4% 0.0% 1.3% 1.2%
Services to agriculture, hunting & trapping 1.3% 1.5% 1.4% 1.6%

I I leenvironment N1 1mo-BeLr e




2.4.3 Sheep and beef farming, meat products and other food manufacturing

Southland boasts ideal sheep farming conditions. The region has the highest lambing percentage®® in New
Zealand (134 per cent). Southland also has around 14 per cent of New Zealand’s sheep stock, (and 5 per
cent of beef stock). However, over recent times the profitability of sheep and beef farming, especially
when compared with dairying, has been very low. Partly this is a reflection of unfavourable exchange rates
which have had a relatively high impact on farm gate prices, especially lamb. Additionally, foreign debt
issues and high unemployment have constrained demand for red meat products in Europe — traditionally a
very important market for New Zealand (Beef + Lamb NZ, 2013).

It is expected that pressure on farmers to convert land into dairy will continue. In the short term the region
will remain an important area for livestock farming in New Zealand and the industry will continue as a
dominant employer, however in the longer term it is far from certain that this trend will continue.

Currently the industry employs over 5,900 people, but this has been decreasing at a rate of around 3 per
cent per year since 2000. The subsectors are:

e Specialised sheep farming: this activity captures 60 per cent of employment within the sub-sector,
but is also facing the most pressure to convert to dairying.

e Sheep and beef cattle farming is the next biggest subsector with over 1,200 employees and has
shown some employment growth.

e Specialised beef cattle farming, although comparatively small at around 390, is expanding and has
doubled since 2000.

In terms of manufacturing, Southland has a number of meat processing plants and other food processing
operations. Good infrastructure and transportation services link the processing plants with the primary
sector.

Meat processing supports around 4,700 jobs. This is 20 per cent higher than in 2000, but is down from the
peak of over 5,000 in 2008/10. Meat processing has been under pressure due to reduced demand
associated with the downturn in global economic conditions. In addition the large meat work firms have
indicated that they are moving and restructuring their operations®. This will have an impact on job
numbers, especially in the short term. In addition to the global economic conditions, the dairy conversions
will further constrain meat supply to downstream processors. In turn this could lead to industry
consolidation and resizing, potentially resulting in fewer jobs in the meat processing industry.

One of the most important factors affecting the outlook for these sectors is the scale and pace of dairy
conversions. Presently the outlook for lamb commodities is muted. The debt crisis in Europe is still far
from over, and there are additionally concerns about the economic prospects for the US. On the positive
side for sheep farmers, China has become an increasingly important destination and some diversification
into high value export cuts to this market is promising. On the other hand, China’s economic growth
slowed to about 8 per cent in 2013, the lowest in a decade.

% The number of lambs successfully reared in a flock compared to the number of ewes that have been mated.
3 http://www.odt.co.nz/your-town/mataura/232207/alliance-restructuring-process-settled
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Overall, for the purposes of the BAU future, relative conservative growth rates have been adopted for this
group of sectors (Table 2.7).

Table 2.7: Estimated Growth (Compound growth) in VA

2011-16 2016-21 2021-26 2026-31
Livestock and crop farming 0.4% 0.4% 0.4% 0.3%
Meat and meat product manufacturing 0.7% 0.6% 0.5% 0.5%
Other food manufacturing 1.3% 0.6% 1.2% 0.6%

2.4.4 Other manufacturing

A number of manufacturing activities take place in Southland. Some of these activities primarily support
other local industries, while others are export focused. In addition to dairy and food processing, which have
already been included above, Southland’s major manufacturing activities are:

e Basic metals manufacturing
o The aluminium smelter
e Wood and wood product manufacturing
o Medium density fibreboard (MDF) manufacturing,
o Plywood veneer production, and
o Wood chip processing
e Transport equipment manufacturing
o Niche car building, and
o Boat building
e Machinery and Equipment Manufacturing

e Structural, Sheet and Fabricated Metal Product Manufacturing

Each manufacturing subsector is discussed separately. Basic metal manufacturing includes the Tiwai
Aluminium Smelter. The smelter accounts for 98 per cent of employment in the basic metals sector. The
smelter is one of the region’s largest employers. However the business is facing difficult trading conditions
and has completed a restructuring process that reduced the number of roles at the operation by 100 (New
Zealand Aluminium Smelters Ltd., 2012a). In trying to turn the operation cash positive, New Zealand
Aluminium Smelters will stop planned capital expenditure and review its maintenance programme to
reduce cost (New Zealand Aluminium Smelters Ltd., 2012b). This industry supports a range of Southland
businesses with 13 per cent of its New Zealand expenditure staying in Southland.
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Outlook for Aluminium — globally the underlying trend for aluminium demand is upward. Aluminium use in
various end-use sectors is increasing due to the benefits offered by this metal as a replacement to
conventional metals. Aluminium use in automotive applications is enabling manufacturers to reduce
weight thereby enhancing fuel efficiency.

In 2011 there were around 120 aluminium smelters operating worldwide (excluding Chinese smelters).
During 2000-2008 global aluminium production and consumption expanded rapidly, but the global financial
crisis has since put the industry under pressure. More specifically, the market experienced an oversupply
of aluminium creating downward pressure on prices, while at the same time producers faced rising energy
costs in production. These effects rendered production of aluminium unprofitable for some manufacturers,
leading to production cuts and shut-downs. The industry has been recovering since 2010, however in
January 2013, aluminium prices were still 34 per cent down from the peak in 2008.%° The smelter is likely to
remain operating in the area in the short to medium term while the business seeks to return to
profitability. However the growth associated with this industry will be somewhat muted.

The second manufacturing sector is wood product manufacturing. This sector is associated with forestry
and logging. Since 2000 the Forestry and logging industry has increased employment numbers by an
average of 1 per cent per year. The sector is, however, subject to quite strong fluctuations and currently
employs 337. Forestry work is spread fairly evenly across the region, with people based in Invercargill,
Gore and other rural areas across Southland. This is a direct result of the wide forest cover in Southland.
Radiata Pine comprises 54 per cent of the planted forest, Douglas-fir makes up almost 30 per cent of the
planted forest, and Eucalypt species 14.1 per cent. The small remainder is made up of Cypress, other
softwoods and other hardwoods.

Wood product manufacturing has a significant history in Southland, dating back over 150 years. This sector
employs 615 people, down from its 2005 peak of over 900. New mill technology has increased productivity,
creating economies of scale, requiring fewer staff. However, some of the smaller and medium size plants
have closed or downsized due to difficult trading conditions and slow exports. However, there is still a
strong presence of wood processing in the area which is likely to continue for some time. Key plants/wood
products created in the region include medium density fibreboard (MDF) manufacturing, plywood veneer
production and wood chip processing. The sector export focussed, particularly to the Asia-Pacific region,
and this is likely to increase over the next 15 years, as Southland’s most recently planted forests mature.

The third manufacturing industry is the structural, sheet and fabricated metal product manufacturing.
This industry employs almost 650 and has had annual growth of 0.2 per cent since 2000. Products from this
industry are likely to be used to support the local dairy industry and also products will be exported
domestically and internationally.

Transport equipment manufacturing has shown strong employment growth of 4.4 per cent per year since
2000. The sector employs 285 people. Boat building (and repair) is the biggest subsector, supporting 153
jobs. These activities are related to, and support, the commercial fishing industry. There are also a few
well-respected boat builders, particularly aluminium boats, who supply domestic and international markets
with pleasure craft, passenger and tourist vessels.

35 Expressed in US dollar terms; sourced from Indexmundi quoting World Bank. Date accessed: - 28/02/2013. Sourced from:
http://www.indexmundi.com/commodities/?commodity=aluminum&months=60
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Agricultural related machinery dominates the Machinery and equipment manufacturing sector in
Southland, which has grown by 3.8 per cent annually since 2000 and employs 530 people. This sector has
benefitted significantly from the conversion of farms from sheep and beef to dairy, as there are significant
differences in the required machinery. This sector can also expect on-going work from repair and
maintenance of machinery. This sector plays an important supporting role but its outlook is tied to the
growth prospects of other sectors.

A summary of the adopted growth rates is provided in Table 2.8

Table 2.8: Other Manufacturing Estimated Growth (Compound growth) in VA

2011-16 2016-21 2021-26 2026-31

Basic metal manufacturing 2.0% 2.2% 2.0% 1.8%
Transport equipment manufacturing 1.1% 2.1% 1.0% 0.9%
Structural, sheet and fabricated metal product

. 2.0% 2.1% 1.6% 1.8%
manufacturing
Wood product manufacturing 0.0% 0.4% 0.0% 0.4%
Forestry and logging 4.4% 4.6% 3.7% 3.1%

2.4.5 Tourism

Tourism is a growing part of Southland’s economy, with high value placed particularly on its natural
landscape. Fiordland National Park is located within the region and is a major destination for single- and
multi-day visitors.

The Tourism sector is not a specific sector within the 48 sectors of the EFM, but rather is made up from
parts of a number of different sectors. For the purpose of this study, the following three sectors are
considered to relate particularly to tourism:

e Accommodation, restaurants and bars,
e Water and rail transport,
e Cultural and Recreational Services.

Since 2000, employment in the accommodation, restaurants and bars sector has grown, on average, by 1.5
per cent per year, and currently sits at around 3,270 MECs. This sector has, however, been affected by the
recession and has lost around 370 jobs since 2007. With reference to the subsectors, approximately one
third of people are employed in accommodation, while cafes and restaurants employ 970 and pubs, taverns
and bars a further 670. These two subsectors support Southland’s households as well as visitors. It is
estimated that around 65 per cent and 80 per cent of the subsectors outputs are consumed locally (i.e. by
Southland households or businesses).

Another subsector supporting tourism is water and rail transport. This subsector includes activities such as
stevedoring and ‘port and water transport terminal operations’. Scenic and sightseeing transport falls
within this subsector and accounts for 43 per cent of employment in this subsector.
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Employment in businesses/agencies with a focus on nature reserves and conservation parks has more than
doubled since 2000, and currently accounts for 280 MECs. Together with recreation related sub-sectors,
which are also showing growth over the longer period, this creates a significant and important part of
employment in Southland’s cultural and recreational services industry. These sectors have benefited from
Southland’s important and growing tourism industry®.

The adopted future growth rates are shown in Table 2.9.

Table 2.9: Tourism - Estimated Growth (Compound growth) in VA

2011-16 2016-21 2021-26 2026-31
Accommodation, restaurants and bars 0.7% 0.7% 0.5% 0.2%
Water and rail transport 0.9% 1.2% 0.9% 1.1%
Cultural and Recreational Services 1.1% 0.7% 0.7% 0.7%

2.5 Economic Linkages

In an interconnected economic system, the activities occurring within one economic sector ultimately
(through direct and indirect production chains) impact on all other sectors within that economy. These
impacts are known as linkages, and there are two types; backwards and forwards linkages.

Backward linkages are demand related. If, for example, a sector increases its production output, it will need
to purchase more products/materials from sectors that supply its production process, as more outputs
necessitates more inputs. Therefore, increases in demand for one sector’s output leads to demand
increases for goods and services of suppliers back up the supply chain. A backward linkage indicator
measures this level of interconnection between sectors from a purchasing perspective. For example, if the
backward linkage of sector 1 is higher than that of sector 2, then it could be reasoned that an expansion of
the same value in sector 1 would be more beneficial to the economy than an expansion in sector 2. This is
because it would generate more productive activity in the economy per dollar of growth.

Forward linkages, on the other hand, relate to sector supply. An increased output from any particular
sector will mean that there are greater amounts of product available for use (as inputs for production) by
other sectors. Forward linkage indicators therefore measure the interconnection between industries from a
selling perspective. For example, if the forward linkage of sector 1 is greater than the forward linkage in
sector 2, then it would stand that an increase in output from sector 1 would be more valuable to the
economy than the same level of increased output from sector 2. This is because a higher level of production
activity could be supported within the overall economy.

Figure 2.10 provides a visual representation of the backward linkages existing between Southland’s
identified key sectors (blue bubbles) and other sector groups in the region (green bubbles).

% http://www.southlandnz.com/Work/Industries/Tourism
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Figure 2.10: Key Sectors’ Linkages
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From the key linkage directions it can be seen that primary sector industries support the
processing/manufacturing plants in Southland. For example:

e Meat and meat product processing purchases 57 per cent of its inputs from livestock and cropping
farming;

e Dairy product manufacturing purchases 87 per cent of its inputs from Dairy cattle farming and
Livestock and cropping farming,

o Dairy cattle farming and Livestock and cropping farming both purchase from Services to agriculture,
hunting and trapping (9 per cent and 18 per cent respectively),

e Structural, sheet and fabricated metal product manufacturing buys 23 per cent of its inputs from
basic metal manufacturing, while Machinery and equipment manufacturing primarily buy from
both Structural, sheet and fabricated metal manufacturing (32 per cent) and Basic metal
manufacturing (18 per cent),

e Wood product manufacturing purchases 30 per cent of its inputs from Forestry and logging,

e The backward linkages diagram shows industries in a similar field (e.g. metals, agriculture, wood)
support each other in terms of who they buy from to produce their product, and

e This is intuitively what you would expect, with the raw material producers selling their product to a
processing industry.

The description of the forward linkages (of intermediate consumption) between Southland’s key sectors is
presented below, with the figure showing these linkages contained in Appendix 4. Detailed analyses of the
forward linkages of individual key sectors are shown in Appendix 5.

What is evident from the Forward Linkage diagram (Appendix 4) is how most of the key sectors identified
support the major agricultural and agricultural processing industries. For example:

e Machinery and equipment manufacturing (which purchases from Structural, sheet and fabricated
metal product manufacturing (32 per cent of inputs) and Basic metal manufacturing (18 per cent of
inputs)) sells to Meat and meat product manufacturing (8 per cent of outputs), Dairy cattle farming
(9 per cent of outputs) and Livestock and cropping farming (9 per cent of outputs).

e Other food manufacturing sells 14 per cent of its outputs to Dairy cattle farming, 7 per cent to Meat
and meat product manufacturing and 20 per cent to Tourism.

o Services to agriculture, hunting and trapping (as expected) sells 43 per cent of its outputs to
Livestock and cropping farming, 16 per cent to Meat and meat product manufacturing and 16 per
cent to Dairy cattle farming.

Meat and meat product manufacturing is clearly one of the most important industries in the Southland
economy. As the diagram suggests, a significant number of industries sell a large proportion of their own
product into this industry, e.g. Livestock and cropping farming (80 per cent), Other farming services (75 per
cent), Horticulture and fruit growing (24 per cent), Dairy cattle farming (16 per cent), Services to
agriculture, hunting and trapping (16 per cent), Transport (39 per cent), Tourism (30 per cent). This has
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wide ranging implications, the most obvious being the rapid rate of dairy farm conversion. This will remove
raw product supply to the industry, meaning that in order for the meat processing plants to continue
operating at similar levels, they will have to replace local product with imported product, for example from
Otago (which, to some extent is already happening).

Wood and wood product manufacturing sells 35 per cent of its outputs to Construction (which is also an
important sector for many Southland industries) and 2 per cent of its outputs go to Basic metal
manufacturing.

2.6 Concluding remarks

The conversion from sheep and beef farming to dairy farming is rapidly changing the face of Southland. The
traditional focus in Southland on sheep and beef farming meant that a large meat and meat product
processing industry developed, with large amounts of infrastructure. It is one of the largest employers in
the region. Several other industries developed in the region with a primary focus on supporting this
dominant sector. More recently however, the profits available through dairy farming have been greater
than those through sheep and beef farming, leading to rapid conversion of land to dairy cattle farming. As a
result, Dairy product manufacturing has expanded in the region. With Meat and meat product
manufacturing consolidating in response to the reduction in demand, the key sectors in the Southland
economy have to shift their focus to meet the demands of the dairy industry.

It needs to be noted that at present Meat and meat product manufacturing, and livestock and cropping
farming are two of the largest sectors in the region and are still important to the local economy. However,
the strong growth in dairy operations means that dairy is becoming more important and is likely to play an
increasingly important role in Southland’s economy. As it stands, the profits available through dairy
farming means that conversions are not likely to slow down, unless there are significant changes in the
price for both meat and dairy products. Limiting factors to conversion include appropriate land and farmer
preference.

The change in land use and intermediate consumption structures will have implications for fresh-water
demand and runoff quality. Firstly this comes in the form of land use (including irrigation demands,
fertiliser requirements, stock effluent), and, secondly, from water volumes used and waste produced in
manufacturing processes.
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3 Economy — Water Relationships

The economy is critically dependent on water. Institutional arrangements have emerged for the
management of water, as a natural resource. The government set out the goals and framework for the
sustainable management of natural resources, including water in the Resource Management Act, 1991, the
Resource Management (Measurement and Reporting of Water Takes) Regulations 2010, and the National
Policy Statement for Freshwater Management, 2011, which are applicable across all regions of the country.

New Zealand property rights are constrained through the effects-based legislation of the Resource
Management Act, and those relating to water quality are largely administered by Regional Councils. How
each Regional Council institutes their policies is a matter for each region. Planning rules can change pre-
existing individual property rights, or indeed determine them. How these policies are instituted depends on
the political context within that region — which, in turn, is strongly influenced by the economic activities
that take place there.

Under RMA (Section 5) ‘sustainable management’ means:

‘.managing the use, development, and protection of natural and physical resources in a
way, or at a rate which enables people and communicates to provide for their social,
economic, and cultural wellbeing and for their health and safety while-

a) Sustaining the potential of natural and physical resources (excluding minerals) to
meet the reasonably foreseeable needs of future generations; and

b) Safeguarding the life-supporting capacity of air, water, soil, and ecosystems; and

¢) Avoiding, remedying, or mitigating any adverse effects of activities on the
environment’

The RMA includes as one of the Matters of National Importance (Section 6(a)):

‘The preservation of the natural character of the coastal environment (including the coastal marine
area), wetlands, and lakes and rivers and their margins, and the protection of them from
inappropriate subdivision, use and development.’

Under the RMA, National Policy Statements may be issued. These are used to strengthen the provisions
under the RMA particularly surrounding ‘matters of national significance.” In recognition of the importance
of water for ‘New Zealand’s economic, environmental, cultural and social well-being’, the National Policy
Statement for Freshwater Management (NPS-FM) was released in May 2011. The National Policy Statement
includes direction for decision-makers on a range of issues, such as setting limits for water quality and
quantity, and improving and maximising the efficient allocation and use of water. The NPS-FM sets
objectives around improving the quality, ensuring sufficient quantity and integrated management of water
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and the need for policies to be consistent with the interests of Tanagata whenua and the Treaty of
Waitangi. One of the key provisions in respect of ensuring water quality is that the policy requires Regional
Councils to change plans as required to ‘Establish freshwater objectives and set freshwater quality limits for
all bodies of fresh water in their regions’. The NPS-FM does not set minimum quality requirements or
discharge limits but it provides a narrative about fresh water’s life-supporting capacity and the need to
maintain, improve and protect outstanding water bodies. It also highlights the important value of
wetlands. How the Regional Councils choose to implement these policies will determine the policy’s (NPS-
FM) effectiveness. Councils have two options to give effect to the National Policy Statement: a ‘go-early’
timeframe of December 2014; or to wait until 2030 to give effect. In cases where standards (i.e. freshwater
objectives) are not met Councils are required to state targets (a limit to be met over a defined timeframe)
and methods for achieving them. Councils will need to implement measures to ensure that limits are
managed and that freshwater objectives are achieved. In recognition that water catchments and the
pressures placed on the resource may vary across regions, it is the responsibility of regional government to
implement the NPS-FM in a way that reflects the needs of local communities.

Water use is a critical issue in New Zealand, with numerous and often conflicting stakeholders within
communities. The availability of water supply is necessary for the economy, given its high dependence on
agricultural products and their role in the total exports of the country. Electricity generation is dependent
on the hydro-electro stations, a product (electricity) that is consumed within New Zealand, although the
technologies developed within the sector are exported. New Zealand’s tourism sector relies on water, both
in terms of transport and the ecological values that visitors experience from water. Water is a life-force and
has significant values in New Zealand’s cultural heritage. Indeed, potable water is a basic human need, a
prerequisite for any living activity.

Environment Southland has a set of planning documents that affect water. These include, but are not
limited to, the Regional Policy Statement and the Regional Water Plan. Environment Southland’s long—term
goal to improve water quality across the region is undertaken in a package of initiatives under the Water
and Land 2020 programme, to deliver the Council’s interim measures and catchment limits and to meet the
requirements of the National Policy Statement on Freshwater. The goal in the Regional Water Plan (which
became operative in 2010) is to improve water quality standards by 10 per cent. At this time, intensive
dairying was recognised as having significant impact on water quality. The Regional Water Plan
(Environment Southland, 2010) included a specific plan change for: farm dairy effluent (Plan Change 1),
silage (Plan Change 2) new dairy farming (Plan Change 13).

In drafting the Regional Water Plan, there was a clear recognition of the effects of increasing intensification
of land use, in a region that has high quality stream and river systems within National Parks and upland
areas, but reduced water quality in lowland water courses, particularly with phosphorous and sediment.
Specific rule sets have been devised for different sectors of Southland’s economy. For dairy farms, a
resource consent is required for the disposal of effluent onto land, the discharge of effluent to any water
and the abstraction of more than 20,000 litres of water per day. Other activities are permitted (subject to
meeting specified conditions, such as minimum setbacks from surface water bodies), such as drilling bores,
taking water, sludge disposal, discharges to farm dumps and offal pits and the discharge of silage leachate
(Environment Southland, undated). All farms are covered by the same rules.

As with all activity involving the use of natural resources, there are complex sets of rules to be followed.
The use of water within the environment and economy is also complex. Water can be used directly, and
quite literally sold (e.g. in the form of bottled water), or it can be sold indirectly through other production
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processes (e.g. as milk), while it also is used to create other products (e.g. for cooling in power stations, in
the production of electricity), or it can be used in ecosystem services (e.g. waste assimilation).

The aim of this section is to present a picture of current and future water abstraction and water related
discharge and nutrient loadings based on Environment Southland’s resource consent and compliance
monitoring databases. Our focus is on water takes, discharges and nutrient loadings, but more importantly
how these abstractions/discharges relate to economic production. As water is not always bought and sold
in a marketplace, its true value is oftentimes overlooked as a factor input.

By estimating the volume of water industries use and discharge (including estimated nutrient loadings
based on concentrations estimated by the NZIER work stream) by sector and, in turn, matching this to
economic growth projections, we are able to derive future estimates of use, discharge and nutrient
loadings. This process is useful for scenario building, enabling an understanding of current and future water
constraints. To do this, water multipliers are constructed. These multipliers link production of goods and
services with water use. In some industries, it is obvious that water is used — for example agriculture and
farming. However, for upstream industries, the water use may not be so apparent. Something which may
be considered benign, such as entering a query in a search engine on the internet, can rely on water use —
in such a case, water may be used to generate electricity and it may also be used to cool down the
computer processers. The use of multipliers enables the tracing of water use throughout the economy, and
similarly such an exercise can be undertaken for all physical inputs into the economy.

3.1 Water as resource and current usage

Environment Southland manages the region’s water resource using the provisions of the Resource
Management Act 1991 (RMA). Water can be taken from surface or from groundwater. A consent is
required for both, if the amount taken is over a daily limit (Environment Southland, 2013). Environment
Southland’s consent database, covering almost 12,000 consents, was reviewed and over 6,000 water
related consents were selected/extracted for this study. From these, only qualifying consents that were
relevant to water consents were included in the subsequent analysis (see Appendix 1 for details, which
summarises the classification process and the rules and process to identify how consents relate to
economic activities). The final list contained over 3,500 individual consents covering both water takes
(abstractions) and water discharges. This list included the period from April 2000 to March 2012.

Figure 3.1 shows the distribution of the consents between discharge permits and water take (or
abstraction) permits. Of the 3,566 consents included in the analysis, 59 per cent are discharge permits and
41 per cent are water take permits. Note these are for the number of consents, and not the volume of
water per consent, which is described in (Section 3.1.1). With reference to the discharge permits the bulk is
for discharge to land (over 90 per cent of discharge permits). Ground water take permits account for more
than a third of water related consents and 84 per cent of abstraction consents.
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Figure 3.1: Environment Southland’s Water Consent Breakdown

Blue: Discharge consents
Green: Water permits
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Source: Environment Southland Consent Database

Demand for the region’s water resource has been increasing over the past decade. Most sectors’ demand

for water (as expressed using the number of consents issued) increased since 2000/1. While most sectors’

water demand increased, dairy farming’s growth and its demand for water dominate the consenting

pattern. The number of dairy farming consents dwarfs the other sectors (hence the distinctive scale for

dairy farming on the right hand side of Figure 3.2).

Figure 3.2: Consents per broad economic sector (All consents; Dairying on RHS)
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Dairying accounted for over three quarters of consents in 2010/11 up from around 60 per cent of consents
in 2001/2. This shows the increase in demand for Southland’s water from dairy farming. Manufacturing
accounts for between 4-5 per cent of water consents. Manufacturing, including meat and meat product
manufacturing, dairy product manufacturing and basic metals has a slightly larger share of discharge
consents than abstraction consents. The manufacturing sector accounts for 3.4 per cent (2010/11) of
abstraction consents and 4.8 per cent of discharge consents.

The number of water consents has increased almost threefold between 2000/1 and 2010/11 to around
2,300 consents. Water abstraction consents for dairy operations was the largest driver of the increase in
abstraction consents accounting for (on average) over 89 per cent of the growth in abstraction consents
between 2000/1 and 2010/11. Mining and water supply also saw an increase in the number of consents
issued for these activities. Importantly, in the context of this study, aggregate mining includes activities
where aggregate is mined and washed. Such aggregate is typically used in road and other construction
activities. We note that a number of ‘hobby mining’ activities are included in the consent database. The
water demanded by such mining operations tends to be smaller than fully-commercial operations. We
note that some of the mining (and other sectors) discharge consents include both storm water and
wastewater discharges making it difficult to accurately estimate mining’s direct water usage.

3.1.1 Consented Maximums

According to Environment Southland (2010) the total average volume of water allocated for use in
Southland is 124 million cubic metres or around 0.14% of annual rainfall. It is however not clear what
‘average’ means in this context. Our review of Environment Southland consent database (see Appendix 1
for details) shows that the average water allocation between 2005/6 and 2009/10 was 126 million cubic
metres, but because the water allocation has been increasing for every year since 2000/1 this ‘average’
should be interpreted with caution. If all (relevant) consents are included then the maximum consented
maximum appears to be higher than the 124 million cubic metres allocated water rights. Figure 3.3 shows
the growth in maximum consented abstractions. Importantly, this figure shows the surface water and
ground water consents.

Figure 3.3: Maximum Consented Volumes (Million m?)
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This figure shows that the maximum water take is just under 140 million cubic metres in 2010/11. This
total includes both groundwater and storm water takes. We note that the 74 million cubic metre ground
water allowance (for 2009/10) is less than the value estimated by Environment Southland which puts the
total ground water consents at around 78.8 million cubic metres for that year®’.

With reference to the surface water takes, a large variation exists between estimates derived directly from
the consent database and the volumes implied in Environment Southland’s ‘Our Uses, Southland Water
2010: Part 3’ document. This document states that 53 per cent of water was allocated for use from the
region’s ground water resource. This means that the surface water resource is estimated at 44.6 million
cubic metres®. A number of reasons could explain this discrepancy, including:

e Some water users (consents) could be excluded from the Environment Southland analysis. For
example, it is not known if the 44.6 million cubic metres quoted by Environment Southland is
inclusive of the 16.4 million cubic metres associated with ‘Consent: 99139’ which authorises the
water take for Invercargill town supply.

e In some cases seasonal limits might apply to the stated/consented maximums. For example,
‘Consent: 203358’ authorises one of the region’s meat and meat product manufacturers to take up
to 22,500 cubic metres of surface water per day. However this might be limited to a stated number
of days per year. Our review of the consent data suggests that in some cases seasonal limits apply.
We suspect that in most cases the seasonal limits are reflects using a ‘maximum’ in the consent
description.

e We note that the volume authorised by 6 consents totals some 54.3 million cubic metres of take,
compared to the 44.6 million cubic metres stated in the Environment Southland report. We have
discussed these consents with Environment Southland and found that some of these consents
while active and legitimate, are not being used. Some of these consents are for emergency
situations™.

For the purpose of this report the maximum consented values estimated out of the consent database were
used. This removed the risk of undercounting or omitting any records. Relying on the entire consent
database means that all available data is considered without subjectively excluding any records.

With reference to water discharges, consent has been issued for over 62 million cubic metres to be
discharged to the environment. The consented maximum for discharges has been increasing since 2000/1
when authorised discharge volumes have sat at around 16 million cubic metres. Since then the consented
maximum has increased by 12 per cent per year (compounded).

The consented maximums offer insights into the total allowable take and discharge. However this does not
mean that consent holders use the total allowable volumes. In the next two sections the estimated
abstractions and estimated discharges are discussed.

%7 The difference of 4.8 million cubic metres could be explained by the way we include consents. Our analysis uses a ‘full year’ meaning that, for
example, if a consent covers only a portion of the year (e.g. 2 months) then it is not included in that year.

*8 This includes stream depletion effects of around 11 per cent or 13.6 million cubic metres.

* For example some of the consents allow for water to be transferred to between streams so that there is sufficient water at the locations where
water is abstracted for town supply. If water levels fall below certain thresholds (at the primary locations) then the pumps at these points would
run dry potentially damaging them.
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3.1.2 Estimated Abstractions

Environment Southland completed a survey of groundwater users in 2009/10 and found that the users
typically used 28 per cent of the consented water allocation (Environment Southland, 2011). Our analysis is
consistent with the findings in that report. Our analysis suggests that the proportion of the allocation used
has been increasing since 2000/1 from 13 per cent. As expected there are substantial sectoral differences.
The data® suggests that (before the closure of the Mataura paper mill, paper and paper product
manufacturing used close to its consented maximum. Since 2000/1, some of the other economic sectors
have periodically overdrawn their allocation. Examples include ‘other farming’ (in 2007/8 and 2011/12),
beverage, malt and tobacco manufacturing (2009/10), and cultural and recreational services (2002/3).
Table 3.1 lists the percentage of allocation abstracted for a selection of sectors (this table shows the
‘medium’ estimate and Appendix 6 the low and high estimates).

The main points from Table 3.1, with particular reference to primary agricultural production are:

e Livestock and crop farming’s use of authorised water take has increased from around 10 per cent to
almost 50 per cent in 2010/11,

e During the last three years (2009/10 to 2011/12), dairy cattle farming has used between 43 per
cent and 46 per cent of its water allocation™.

e Other farming’s level of water use (in terms of share of authorised water take) has been volatile
moving from over extraction to in 2007/8 to using 42 per cent in 2009/10 and then back up to using
its entire allocation (98 per cent in 2010/11).

Table 3.1: Share of allocation used — Selected Sectors.
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Livestock and cropping farming 12% 12% 12% 12% 17% 38% 9% 8% 15% 26% 49%
Dairy cattle farming 28% 28% 28% 21% 20% 27% 29% 30% 32% 43% 46%
Other farming 0% 0% 0% 0% 22% 17% 13% 102% 98% 42% 98%
Meat and meat product manufacturing* 24% 24% 65% 46% 35% 23% 44% 1% 31% 19% 13%
Dairy product manufacturing 19% 19% 19% 10% 6% 37% 37% 44% 44% 54% 56%
Beverage, malt and tobacco manufacturing 46% 46% 55% 46% 38% 53% 94% 18% 79% 121% 92%
Wood product manufacturing 9% 9% 8% 11% 7% 5% 10% 0% 24% 54% 46%
Basic metal manufacturing 31% 31% 31% 48% 14% 5% 11% 16% 11% 38% 52%
Accommodation, restaurants and bars 23% 23% 33% 23% 17% 26% 47% 45% 43% 54% 67%
Cultural and recreational services 0% 0% 112% 42% 18% 13% 30% 31% 3% 56% 17%
Average for all sectors® 13%  15%  20%  19%  14%  17%  18% 19%  22%  28%  27%

* We note some variance in this sector. The information presented in this table is derived directly from Environment Southland data. We have accounted for this
variance is subsequent modelling by using average values.

This table shows the ‘medium’ estimate and Appendix 6 the low and high estimates.

Source: Calculations based on ES Consent Database

40 The data covering this sector is relatively weak with only a few data points.
1 ) o . ) .
4 Under the high scenario this sector used 66 per cent of its allocation and 28 per cent under the low scenario.
4. )
This table does not show all sectors, only the main water users.
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Combining estimates of the share of allocation used with the maximum consented water abstraction data
provides a way to estimate total water abstracted (discharge estimates are discussed in the next section).
To do this, the maximum consented value is used — as estimated from the total Environment Southland
database without any omissions.

3.1.2.1 Groundwater Abstractions

The total water abstracted as groundwater has been increasing over the last 10 years; rising from an
estimated 6 million cubic metres in 2000/01 to over 33 million cubic metres in 2011/12. Figure 3.4 shows
the increase in groundwater abstracted along with allocated groundwater rights (consented maximum).

The figure shows the increase in both the consented maximum and the ground water abstractions.
Generally, the rise in ground water abstraction follows the trend in consented maximum. The bars in the
figure reflect the ‘used’ water volume. The share of water used has been trending up. In 2007/08 around
51 per cent of the total consented groundwater allocation was actually used.

This total use can be broken down by economic sector. Figure 3.5 shows the sectoral distribution of ground
water.

Figure 3.4: Groundwater Abstractions and Consented Maximums

90 60%
80
50%
70
e 40%
£ % of Consent used
R
g 30%
Groundwater

30 20% Abstraction
20 e Groundwater
o 10% Consented Max
- T T T T T T T T T T T 0%

I N N < N O N 0 O O +4

O O O O O 0O O 0O O « «— «

e e T S T e

O d9 N N & 1N ON 0 O O «

O O O O O O O O O O « «

© ©6 O O O O O 6 6 6 o o

N N N N N N N N NN N N N

Source: Environment Southland Consent Database

I I leenvironment N1mmo-Bell e




Figure 3.5: Groundwater Abstraction by Sector (m?)
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Dairy farming is the largest user of Southland’s groundwater, accounting for 55 per cent of groundwater
extracted. Dairy farming’s share of the groundwater take has been increasing for the last ten years.
Livestock and crop farming is another large user of this resource, using around 15 per cent of regional
ground water per year. Together Dairy farming and Livestock and cropping are responsible for more than
two thirds of ground water abstractions.

3.1.2.2 Surface water takes

With reference to surface water takes, we have some reservations about these results, particularly the
volume of surface water abstracted, as calculated from the consent database. Surface water takes are
higher than figures quoted in some of Environment Southland’s publications. As indicated earlier, we
suspect that this might be due to ‘removing’ some consents (and/or sectors) from their analysis. The
following discussion is based on the Environment Southland's consent database.

The sectors with the largest consents (by volume) to surface water are:

e Water supply with a consented maximum of around 21 million cubic metres per year (this includes
an allowance to take up to 45,000 cubic metres of water per day from the Oreti River at

Branxholme for Invercargill town supply).

e The Meat and meat processing industry with large surface water allowances — the surface water
allowances sum to over 9 million** cubic metres per year. These consents relate mainly to Alliance
Group meat works.

* The scale of these consents will need to be confirmed as they appear large.
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e Livestock and crop farming is another large consent holder accounting with consent to abstract

over 5 million cubic metres of surface water.

e Mining and quarrying have consents for around 4.5 million cubic metres of surface water. However
mining’s consented surface water take has ranged between 1 million and 1.5 million cubic metres
before increasing to 4.5 million cubic metres 2011/12. Mining and quarrying surface water take
includes situations where water is diverted to streams around mining activities so the volume
association with mining does not strictly reflect mining’s actual ‘water use’.

e Paper and paper product manufacturing’s authorised surface water take declined from around
12 million cubic metres before 2006/07 to 4.5 million cubic metres since then. Importantly, the
paper and paper product manufacturing consents relate to the Mataura paper mill. This mill
ceased operating ten years ago but the plant has retained water permits. This means that the
water consent is still active but not currently exercised.

In terms of the relationship between surface water use and allowable abstraction (consented maximum)
we used the same profile as determined using the ground water. Over the last five years, on average 44
per cent of the maximum surface water consented has been abstracted. The main users of surface water
were meat and product manufacturing using approximately 12 million cubic metres of surface water per

year over the past five years (see Figure 3.6).

Figure 3.6: Estimated surface water takes
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In terms of total consented surface water actually taken, Invercargill’s town supply uses more than a
quarter of this. Water supply used around 50 per cent of its surface water consent and amounts to annual
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surface water extractions of around 11 million cubic metres per year. These extractions have remained
relatively stable since 2000/1. The water supplied to Invercargill City (as abstracted from the Oreti River at
Branxholme)* accounts for 80 per cent of water supplied to towns with the balance going to the small
towns.

Surface water used by the two largest sectors (Water supply and Meat and meat processing) has remained
relatively stable over the past five years. During this time, these two sectors had a combined abstraction of
20 and 25 million cubic metres of surface water.

Depending on the use of water in industry, a proportion of the water will enter into further production, and
if exported, will be consumed elsewhere, while a proportion of the water will be discharged back into the
environment. The quality of that water depends on how that water has been used. The next section
discusses water discharge per sector and the associated nutrient loadings.

3.1.3 Estimated Discharges and Nutrient Loadings

Environment Southland is responsible for managing the discharge of contaminants to land and water. In the
context of this study this includes water related discharges from agricultural and industrial processes as
well as discharge from households via the waste water treatment plants.

3.1.3.1 Water Discharges

In Southland, most discharge consents are for dairy farming activities (see Figure 3.7). In 2000/01 two out
of three discharge consents were for dairy farming but by 2011/12 this has increased to approximately
three out of four. The dairy farming discharge consents predominantly covers dairy shed effluent and the
subsequent discharge to land via some sort of irrigation system. The scale of the discharge consent is
expressed on a ‘number of cow’ basis.*

After Dairy farming, Mining and quarrying is one of the largest dischargers (in terms of consent numbers)
and had over 60 discharge consents in 2011/12 — up from around 40 in 2000/01. This was followed by
Personal and other community services with 49 discharge consents (in 2011/12); an increase of 10 since
2000/01. According to Environment Southland, the increased number of discharges in the Community
services category is related to commercial developments with communal sewage systems and the
development of new reticulated sewage systems for some existing townships, such as Tuatapere).
Examples of the type of discharges associated with this sector include discharge of treated sewerage and
discharge from waste water treatment plants. Thirty discharge consents have been issued for electricity
generation and supply activities.

Meat and meat product manufacturing, and Dairy product manufacturing — two key manufacturing sectors
closely linked to Southland’s agriculture sector — had 21 and 9 discharge consents respectively. The
number of discharge consents that have been approved for Meat and meat product manufacturing has
increased from 13 in 2000/01 to 21 by 2011/12. However, the number of discharge consents for Dairy
product manufacturing has declined from around 30 in 2000/01 to less than 10 in 2011/12.

* Note the 2011/12 value for water abstracted for Invercargill City was equated to the 2010/11 value in the actual abstraction
database to remove an obvious gap in this dataset.

* This is the case in 99.2% of consents.
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Figure 3.7: Discharge Consents per Sector
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Source: Environment Southland Consent Database

According to Environment Southland (2010) Fonterra held a large number of discharge consents, for
discharging whey/sludge on various properties in Southland. However, in 2009/10 Fonterra held less than
5 consents covering the same level of activity (discharge). This was because the Regional Effluent Plan
permits the discharge of whey to land, if certain criteria are met, as well as a consolidation of multiple
consents into larger consents covering multiple properties.

As part of this study, we attempted to estimate the total water discharged. For non-dairy farming activities
we used the consented maximum and estimates of actual discharge levels using Environment Southland’s
consent database.

Overall, it is estimated that the total discharge across Southland is on average around 61 million cubic
metres per year (2009/10 to 2011/12). This analysis excludes any discharge from hydro-electric power
generation activities because the scale® of water discharged. Figure 3.8 shows the estimated total
discharges.

Dairy product manufacturing, and Meat and meat product manufacturing, are capturing an increasing share
of total discharges. Dairy product manufacturing accounted for approximately 9 per cent of discharge,
increasing to around 30 per cent in 2010/11. Meat and meat product manufacturing accounted for around
36 per cent of discharge in 2000/01, increasing to over almost 50 per cent by 2009/10 and then declining to
43 per cent — making it one of the largest dischargers. The step change (2002/03) in volume discharged by
Meat and meat product manufacturing coincides with the granting of two new discharge consents in that

“ For example, Consent number 99025 gives the discharge from the hydro-electric power house to Freshwater Basin as discharge 270,000 litres of
tail water per hour.
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year. These consents relate to the Alliance Group (one consent is associated with the Lorneville®
operations and the other with the Makarwa operations).

Dairy farming is another large discharger with estimates putting this sector’s discharge at around 6 million
cubic metres per year (this is associated with the dairy shed operations). Dairy farming uses around 50
litres per cow per day.”® This is water used in the dairy shed operation. In addition, stock water is
consumed by the cows. According to Environment Southland, the total water use per cow per day is
around 101 litres per cow per day. This includes 50 litres/day/cow used the in shed operations. If stock
water is included, and assumed to be discharged, then dairy farming’s discharge would be more than 15
million cubic metres in the 2011/12 year.

Figure 3.8: Estimate Southland Total Water Discharges (million cubic metres per year)
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The Mining and quarrying sector also discharges water but the reason for the discharges differ. In some
instances water is discharged to enable mining activity to take place i.e. dewatering. In other cases, water
is discharged after being used as part of the mining operations e.g. dredging. In another situation, water is
used to wash the gravel and the contaminated water is discharged. In terms of volume discharged, mining
uses comparatively little water but a few large and infrequent discharges are noted. For example in
2011/12, a consent allowing the discharge of up to 12,000 cubic metres of untreated water per day from an
open cast mine was granted. This is one of the larger discharge consents and is valid until 2020. Based on
the consent description, it is assumed that this consent supersedes two other consents for the same
activity. These two prior consents were both for one year (2006/7 and 2008/9).

47 This discharge consent is for wastewater from the meat processing plant but also provides for sewage from Wallacetown to be discharged to the
Makarewa River.

“® Other studies have allowed for an intake per cow of 70 litres per day (stock drinking figure) and hence used this for discharge also. Based on work
done by Environment Southland, we considered this figure of 70 litres for discharge too high. Some of this is discharged either in the shed or
directly onto land while grazing, while some of this gets turned into milk and enters the dairy processing industry.
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Two other sectors have discharges which are notable: Basic metal manufacturing (including the aluminium
smelter) with discharges just under 3 million cubic metres per year and Personal and other community
services with discharges of around 6 million cubic metres per year. Personal and other community services
include discharges such as treated sewerage effluent discharges, discharges from water treatment plants,
oxidation pond effluent discharges and septic tank effluent.

A range of smaller discharge consents have been approved for different activities though the region, but
those outlined above cover more than 95 per cent of discharges.

3.1.3.2 Nutrient loadings

A by-product of Southland’s economic activity, especially the agriculture and processing of agricultural
goods, is nutrients which are discharged to the environment. These nutrients include different forms of
nitrogen (N) and different forms of phosphorus (P). The available data from Environment Southland on
nutrient concentrations as well as NZIER estimates of total N and P discharged from Southland’s agriculture
activities provides an ability to estimate the nutrient loadings for some of Southland’s economic sectors.
Table 3.2 summarises the nutrient loads for the following five sectors:

e Livestock and cropping farming,

o Dairy cattle farming®,

e Forestry and logging,

e Dairy product manufacturing, and

e Personal and other community services.

Table 3.2 presents the N and P loadings for these five sectors and shows the trend over time. These
nutrient loadings have been estimated using data from NZIER’s (baseline scenario) and animal stocking
levels. As a first step the reference nutrients per animal was estimated and then applied to other years to
reflect the total nutrients. With reference to Dairy product manufacturing and, Personal and community
services, Environment Southland monitoring data, was used to estimate the nutrient discharges from these
sectors. Due to the large variance in data for Personal community services (discussed above), it was
decided to prepare low, medium and high estimates of this sector’s nutrient discharges. The low and high
estimates are presented in brackets.

Due to the lack of information on the other sectors we are not able to provide robust estimates of the
nutrient loads for the rest of the economy. The agriculture loads were estimated using trends in stock
numbers and forestry activity. The agriculture sectors included above produce approximately 90 per cent of
Southland’s agricultural value added, and so are important in economic terms, considering that agriculture
activity plays a substantial role in Southland’s economy.

49 Environment Southland highlighted a 1999 study that found dairy shed effluent discharge concentrations of 310 mg/I for nitrogen and 48 mg/|
for phosphorus. This study by SoilWork Limited is: Irrigation of farm dairy effluent in southland, (1999), P B Greenwood, SoilWork Ltd, Dunedin
However given that this study is now over 12 years old we relied on the NZIER and ES data in our analysis.

0 we attempted to derive standard values for the other sector’s nutrient loads using sources such as the New Zealand Physical Input-Output
Tables, Waikato Independent Scoping Study and a wide literature study. However we were uncomfortable with the implied values because they
were generic and reflected country wide nutrient loadings which are not applicable to Southland. Further analysis would be required to derive
specific values for Southland industries.
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Table 3.2: Nutrient Loads — Selected Sectors

2000/01
2001/02
2002/03
2003/04
2004/05
2005/06
2006/07
2007/08
2008/09
2009/10
2010/11
2011/12

Total N (tonnes)

Livestock and

. . 14,246.83 14,677.98 14,548.55 14,833.02 14,785.44 14,742.66 14,166.63 12,100.66 11,863.96 12,052.94 10,987.63 11,108.30
cropping farming
Dairy cattle farming 2,777.67 3,542.17 3,964.39 4,096.22 4,085.68 4,120.54 4,336.71 4,811.13 5,696.42 6,240.67 6,591.57 6,886.61
Forestry and logging 56.27 57.50 57.65 58.19 59.82 58.76 58.79 56.27 56.01 56.07 55.49 55.00
Dairy product

. 14.43 0.48 70.56 70.48 70.50 70.48 70.38 70.32 70.33 174.70 174.68 104.74

manufacturing
Personal and other 2.05 (1.44- 2.05 (1.44- 2.05 0.35 0.88 2.89 2.90 8.37 8.37 8.38 8.42 8.42
community services 2.66) 2.66) (1.44-2.66) (0.25-0.46) (0.62-1.13) (2.03-3.74) (2.04-3.76)  (5.89-10.85)  (5.89-10.85)  (5.90-10.86)  (5.92-10.91)  (5.93-10.92)
Total 17,097.24 18,280.18 18,643.19 19,058.27 19,002.33 18,995.32 18,635.41 17,046.75 17,695.08 18,532.75 17,817.79 18,163.07

Total P (tonnes)

Livestock and

. . 270.10 275.60 271.39 276.48 275.58 274.60 262.39 219.78 211.63 213.22 190.83 192.05
cropping farming
Dairy cattle farming 96.77 123.40 138.11 142.70 142.33 143.55 151.08 167.61 198.45 217.41 229.63 239.91
Forestry and logging 2.81 2.88 2.88 291 2.99 2.94 2.94 2.81 2.80 2.80 2.77 2.75
Dairy product 2.64 0.09 12.90 (0.07- 12.89 (0.07- 12.89 (0.07- 12.89 (0.07- 12.87 (0.07- 12.86 (0.07- 12.86 (0.07- 31.95 (0.17- 31.94 (0.17- 19.15
manufacturing (0.01-5.26)  (0.00-0.17) 25.74) 25.71) 25.72) 25.71) 25.67) 25.65) 25.66) 63.73) 63.72) (0.10-38.21)
Personal and other 0.46 0.46 0.46 0.08 0.20 0.65 0.65 1.88 1.88 1.88 1.89 1.89
community services (0.01-0.80)  (0.00-0.80)  (0.07-0.80)  (0.07-0.14)  (0.07-0.34)  (0.07-1.12)  (0.07-1.13)  (0.07-3.25)  (0.07-3.26)  (0.17-3.26)  (0.17-3.27) (0.10-3.28)

Total 372.77 402.42 425.74 435.06 434.00 434.62 429.93 404.94 427.62 467.26 457.07 455.76

Note: The numbers in brackets show the low and high estimates. These estimates are based on low and high readings from actual abstraction records.
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With reference to nitrogen loads, Livestock and crop farming is responsible for the largest nutrient
discharges. This sector is estimated to have discharged 11,100 tonnes of N (2011/12). However over time,
the N discharged by livestock and cropping has decreased by a fifth (22 per cent) down from 14,200 tonnes
in 2000/01. Similarly phosphorus (P) discharged by livestock and cropping has decreased dropping from
270 tonnes in 2000/01 to 190 tonnes in 2011/12. This is a 30 per cent decrease.

Dairy cattle farming’s nutrient loads increased from approximately 2800 tonnes of N to close to 6900
tonnes in 2011/12. Dairy farming discharged an estimated 240 tonnes of P — more than double the 96
tonnes discharged in 2000/01. Dairy product manufacturing nutrient loads have been increasing matching
the growth in dairy farming (and therefore milk processing) increasing to over 100 tonnes in 2011/12.
Similarly the P loads from dairy processing has increased corresponding with higher milk processing.

Forestry’s N discharge has remained relatively stable around 55 tonnes per year and its P loads remained at
round 3 tonnes per year. Personal and community service’s N and P discharges increased. This sector’s N
loads increased from 2 tonnes in 2000/01 to around 8 tonnes in 2011/12. The P loads from this sector
increased from 0.5 tonnes to almost 2 tonnes between 2000/01 and 2011/12.

The total N discharged has increased by 0.5 per cent per year (compounded). Likewise, P discharge has also
increased, rising from 370 tonnes in 2000/01 to over 455 tonnes in 2011/11 — this is a compound growth of
1.7 per cent per year.

3.2 Economic and Ecological Multipliers

The idea behind the derivation of ecological multipliers is to demonstrate the extent to which production
and consumption of economic goods and services depends on provisioning of different types of ecological
goods and services, both directly and indirectly. The method is closely aligned to the popular concepts and
tools of life-cycle assessment (LCA) and ecological footprinting. A more detailed description of the
multiplier concept and methods used for calculation is given in Appendix 7.

Essentially the multipliers measure the ecological impacts that are ‘embodied’ in the production of a
particular economic good or service i.e. the backward linkages. Importantly, this approach captures
economic linkages and does not include the receiving environment i.e. the natural environment. This
means that constraints (current or potential) due to environment constraints are not included in this
analysis. To take an example, a water abstraction multiplier for a restaurant would measure water used
directly by the restaurant (e.g. in washing dishes, preparing food), water used by food manufacturing
industries in producing the processed foods purchased by the restaurant (e.g. water used in dairy
manufacturing and meat product manufacturing), water used by farmers in producing the raw commaodities
sold to food manufacturers (e.g. water abstracted for stock, cleaning dairy sheds), and so on.

As the results presented here are an analysis of downstream impacts associated with each industry’s
output, it can be categorised as a type of ‘producer responsibility’ measure. Although the producer-centric
approach seems to be the dominant form of viewing environmental impacts of industrial production, there
are other approaches (see e.g. Gallego and Lenzen (2005)). In particular, many studies point to the role of
final consumption and affluence as the main drivers for the level of pressure placed on the environment
through production activities. Under this approach, all direct and indirect environmental impacts are
traced right through to the point at which goods are finally consumed, rather than just to the point at

e environment ~ N1mmo-~BeLl @



which the goods are produced. The consumer and producer approaches reveal very different results when
there are significant quantities of goods imported and exported into and out of an economy.

In this study, the following types of ecological multipliers are calculated:

Water abstraction (m?)
Water discharge (m°)
Total nitrogen (kg)
Total phosphorous (kg)

Note that the direct industry water abstraction, discharge and nutrient loadings data used in the calculation
of the multipliers is taken from the results calculated for each category under Section 3.1 above.”
Therefore the limitations relating to data coverage and the assumptions applied in estimating economy-
wide water use/ discharge/ nutrient loads outlined above apply equally to the results presented in this
section. To begin, Table 3.3 and Table 3.4 provide a summary of the multiplier analysis results for water
abstractions and water discharge, respectively. Although the nutrient loading data is subject to the
limitations discussed above, summary multiplier analyses results for nitrogen and phosphorus residuals are
also included (Table 3.5 and Table 3.6). Envelope 1 describes how to interpret these tables.

Envelope 1: Interpreting the Multiplier Tables

A set of multiplier tables have been prepared. Essentially the tables present four variables showing each
sector’s total water usage. In this instance total implies both the direct and indirect water used i.e. the
‘embodied’ water resources required by each industry to produce its goods (this information is presented
in the columns with the year headings). The total water used then expressed in terms of the value of the
goods and services produced by each sector — this shows how much water is used (directly and indirectly)
to produce a S1imillion worth of Value Added and is the average over the last 5 years. (This is shown in the
column with heading ‘(1) Direct and Indirect...”). The next column (heading with Direct and Indirect VA per
VA) shows the value added multiplier for each sector. This multiplier shows how each sector is liked with
the wider Southland economy and how a $1 change in VA will ‘multiply’ or ripple through the economy®.
Finally, these two columns are combined (in the final column with (1)/(2) as heading). This ratio offers a
benchmark describing how much total water resource is used by each sector during all the stage of
production (all the backward linkages). This final column shows the average direct and indirect ecological
multiplier for each industry expressed relative to the industry’s direct and indirect value added multiplier
(i.e. (1)/(2)). The idea behind inclusion of column (3) is to show that while some industries may require
(directly and indirectly) a significant quantity of water resources, this may to some extent (at least in a
policy context) be countered by the fact that they also produce a significant contribution to the local
economy (as measured by direct and indirect value added impact). See Appendix 7 for additional detail.

51 . . . . . . .
Where a particular environmental impact is measured as a range of possible results, we use the medium series.

32 Technically this type of multiplier is referred to as Type 1 multipliers because it excludes households. We use this type of
multiplier here because we are interested in the sectoral linkages net of households.
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Table 3.3: Water Abstraction Multiplier Analysis for Southland Region, 2001-2011

v v
Total direct and indirect abstraction (000 m?) @ e @
Direct
Industry indirect abst. Df rectand (1)/(2)“
i 4n indirect VA per
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011  per direct VA" direct VA

1 Hort. & fruit growing 152 103 122 339 246 366 465 539 1,281 248 316 66 2.4 27

2 Livestock & cropping 1,284 1,309 2,259 1,653 3,609 4,813 8928 10,809 6,159 8,057 10,436 57 3.6 16

3 Dairy cattle farming 563 1,398 3,904 5,374 5,309 8,129 11,240 16,573 17,047 19,062 21,304 77 2.1 37

4 Other farming 48 49 98 82 1,344 1,022 828 5,752 119 118 116 104 2.4 43

5 Agr.services & hunting 45 43 118 89 174 143 155 403 99 106 109 4 1.8 2

6 Forestry and logging 42 38 109 83 78 60 62 70 74 65 88 2 2.7 1

7 Fishing 521 501 1,128 881 1,268 711 625 613 545 528 577 37 2.2 17

8 Mining and quarrying 914 836 1,678 505 869 2,424 2,569 3,710 3,228 3,568 3,982 10 1.2 8
10 Meat & meat product manuf. 17,920 17,530 37,100 31,896 35,643 29,636 30,434 44,479 32,428 34,456 36,102 157 4.9 32
11 Dairy product manuf. 3,194 4,078 7,247 7,608 7,759 12,890 15,605 23,353 18,353 16,423 13,611 286 4.5 64
12 Other food manuf. 229 211 474 325 367 339 370 515 485 438 485 15 2.1 7
13 Bevg, malt & tobacco manuf. 10 16 22 25 20 16 45 38 32 52 109 35 1.8 19
14 Textile & apparel manuf. 148 129 305 165 227 173 187 180 165 83 142 16 1.8 9
15 Wood product manuf. 72 80 262 145 210 374 487 463 475 526 491 8 2.4 B]
16 Paper & paper prod. manuf. 0 0 0 0 0 0 0 0 0 0 0 0 1.6 0
17 Printing & publishing 26 27 65 50 72 58 58 64 50 56 61 2 1.6 1
18 Petroleum & ind chemicals 127 113 186 112 169 95 90 151 121 120 143 7 1.6 4
19 Rubber, plastic & other chem. 2 2 5 3 10 12 9 22 16 21 23 6 1.9 3
20 Non-metallic min. products 16 18 48 26 42 82 113 107 128 95 129 6 3.4 2
21 Basic metal manuf. 1,130 1,136 1,988 1,534 1,340 2,349 3,023 3,309 2,849 3,200 3,438 29 5.1 6
22 Metal product manuf. 84 87 200 157 193 179 195 221 175 186 186 5 2.2 2
23 Transport equip. manuf. 6 7 19 19 23 21 24 26 21 26 31 2 1.4 1
24 Machinery & equip. manuf. 38 42 109 86 109 100 97 113 111 112 123 4 19 2
25 Furniture & other manuf. 12 12 31 22 27 23 20 19 17 21 22 4 1.9 2
26 Electricity gen. & supply 29 28 53 28 62 65 93 145 104 155 158 2 2.5 1
28 Water supply 17,941 17,799 20,708 21,925 20,175 19,347 16,081 21,433 20,946 20,438 22,162 5,025 3.0 1,676
29 Construction 240 256 686 466 688 753 956 1,117 993 1,032 1,124 5 3.0 2
30 Wholesale trade 1,517 1,674 3,926 2,661 3,202 2,276 2,324 2,481 2,624 2,455 2,670 18 2.0 9
31 Retail trade 487 515 1,395 1,046 1,479 1,017 955 1,026 982 1,078 1,223 4 1.4 3
32 Accomm., restaurants & bars 419 432 860 681 772 793 944 1,065 943 967 1,153 12 1.6 8
33 Road transport 164 172 422 322 461 319 281 310 290 303 327 3 1.7 2
34 Water & rail transport 209 215 651 473 513 345 305 397 358 403 426 7 1.8 4
35 Airtransport, transport svs. 28 26 74 59 78 51 48 59 53 65 68 1 1.5 1
36 Communication services 9 9 38 28 37 22 20 18 20 22 25 1 1.4 1
37 Finance 22 27 77 55 87 64 76 80 84 88 100 1 1.2 1
38 Insurance 3 3 7 4 4 7 4 8 7 7 8 2 2.9 1
39 Services to finance & invest. 6 6 19 16 20 14 17 19 21 26 32 1 15 1
40 Real estate 2,869 3,273 8,826 5,229 7,192 6,302 5,715 5,699 6,176 7,808 8,333 32 1.6 19
42 Business services 61 63 184 141 214 157 162 195 190 193 216 1 13 1
43 Central government 57 64 154 120 154 103 107 135 121 201 184 2 13 1
44  Local govt. admin. & civil def. 357 375 1,001 680 1,073 729 690 927 932 1,191 1,387 13 1.7 7
45 Education 27 25 68 51 64 50 68 84 81 95 109 1 1.2 1
46 Health & community servs. 111 112 302 240 365 308 339 445 422 446 510 2 1.4 1
47 Cultural & recreational servs. 25 28 330 160 161 126 220 202 107 281 162 3 1.5 2
48 Personal & other comm. servs 27 31 82 63 85 56 50 69 67 78 89 1 1.5 1

#Units are 000m® yr $5007mil ™
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Table 3.4: Water Discharge Multiplier Analysis for Southland Region, 2001-2011

(1) (2)

Total direct and indirect discharge (000 m®) Direct & o .
- irectan #
Industry et ingirectva (/12
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011  direct VA" per\f AI: et

1 Hort. & fruit growing 0 44 11 22 30 31 34 44 44 45 41 5 2.4 2

2 Livestock & cropping 0 1,210 656 746 795 535 611 1,069 757 1,199 738 6 3.6 2

3 Dairy cattle farming 0 2,740 3,235 3,742 3,860 3,741 3,895 4,238 4,841 6,092 6,269 24 2.1 12

4 Otherfarming 0 567 522 536 534 47 43 63 92 96 66 4 2.4 2

5  Agr. services & hunting 0 133 60 61 55 43 60 62 77 74 57 1 1.8 1

6  Forestry and logging 0 44 23 31 16 21 83 41 62 56 65 2 2.7 1

7  Fishing 0 123 89 88 37 39 105 83 239 194 164 9 2.2 4

8 Mining and quarrying 0 315 294 316 227 350 323 5,351 554 5,600 805 3 1.2 2
10 Meat & meat product manuf. 0 8,010 7,942 20,524 20,793 15,613 21,332 22,109 26,283 26,300 29,517 105 4.9 21
11 Dairy product manuf. 0 5,028 4,006 11,223 11,229 12,056 11,921 12,667 11,859 11,762 21,543 239 4.5 53
12 Otherfood manuf. 0 538 495 302 224 62 94 114 2,280 1,767 748 26 2.1 13
13 Bevg, malt & tobacco manuf. 0 3 0 0 0 0 2 3 2 3 5 2 1.8 1
14  Textile & apparel manuf. 0 66 51 57 63 58 75 64 74 46 51 7 1.8 4
15  Wood product manuf. 0 143 54 89 91 103 127 526 547 552 592 7 2.4 3
16  Paper & paper prod. manuf. 0 2192 0 0 0 0 0 0 0 0 0 567 1.6 348
17  Printing & publishing 0 583 11 16 14 14 19 30 27 40 31 1 1.6 1
18 Petroleum & ind chemicals 0 56 16 28 30 20 21 39 31 42 56 2 1.6 1
19 Rubber, plastic & other chem. 0 3 1 2 5 5 4 10 9 14 18 3 1.9 2
20 Non-metallic min. products 0 27 7 9 8 14 20 121 36 120 38 3 3.4 1
21  Basic metal manuf. 0 2,118 1,709 1,762 1,747 1,817 1,929 2,998 3,571 6,225 3,824 B85 5.1 7
22 Metal product manuf. 0 105 48 63 58 59 67 100 104 157 107 3 2.2 1
23 Transport equip. manuf. 0 8 4 7 4 5 9 12 16 21 23 1 1.4 1
24  Machinery & equip. manuf. 0 40 19 27 25 26 27 42 51 71 59 2 1.9 1
25  Furniture & other manuf. 0 19 4 7 6 6 6 8 10 12 13 2 1.9 1
26  Electricity gen. & supply 0 46 16 15 11 15 37 163 82 236 115 2 2.5 1
28  Watersupply 0 11 2 3 2 35 43 88 50 95 60 13 3.0 4
29  Construction 0 352 168 203 153 193 342 1,066 734 1,287 751 4 3.0 1
30 Wholesale trade 0 405 111 182 149 143 173 197 261 256 319 2 2.0 1
31 Retail trade 0 130 66 101 83 82 131 140 205 229 231 1 1.4 1
32 Accomm., restaurants & bars 0 253 150 287 280 260 296 290 408 391 538 4 1.6 3
33  Road transport 0 195 85 123 131 173 197 213 246 227 252 2 1.7 1
34  Water & rail transport 0 37 13 16 9 10 17 29 33 43 36 0 1.8 0
35 Airtransport, transport svs. 0 30 4 6 5 4 6 8 11 14 14 0 1.5 0
36 Communication services 0 24 4 4 3 3 4 4 8 8 8 0 1.4 0
37  Finance 0 36 10 11 7 9 24 25 49 50 51 0 1.2 0
38 Insurance 0 5 1 1 0 1 1 2 4 4 4 1 2 0
39  Services to finance & invest. 0 14 2 3 1 2 4 5 10 12 12 0 1.5 0
40 Real estate 0 302 33 30 19 38 65 98 115 186 139 1 1.6 0
42  Business services 0 274 42 48 27 34 80 86 187 175 171 0 1.3 0
43  Central government 0 109 32 30 18 19 40 46 80 120 96 1 13 1
44 Local govt. admin. & civil def. 0 116 67 68 36 44 110 134 286 350 335 3 1.7 2
45  Education 0 229 86 101 70 47 72 70 106 122 115 1 1.2 1
46  Health & community servs. 0 134 57 72 44 58 139 168 325 353 345 1 1.4 1
47  Cultural & recreational servs. 0 114 75 71 63 64 138 163 193 191 191 3 15 2
48  Personal & other comm. servs 0 1,638 1,593 1,598 280 685 2,245 2,263 6,500 6,510 6,513 72 1.5 48

#Units are 000m® yr* $mil™*

I I I e environment Nimmo-Belrl
[ J E COMPANY LTD




Table 3.5: Nitrogen Multiplier Analysis for Southland Region, 2001-2011

Total direct and indirect N (tonnes)

(1)

Direct &

(2)

- Directand #
Industry |n:r||::crtecl;l indirect VA (1/(2)
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 P VA Pe'VdAi:ec‘

1 Hort. & fruit growing 10 12 17 20 16 16 17 15 16 15 17 2,062 2.4 856

2 Livestock & cropping 17,619 18,158 18,019 18,312 18,266 18,208 17,471 14,951 14,646 14,846 13,545 2,989 3.6 830

3 Dairy cattle farming 3,081 3,920 4,353 4,612 4,571 4,621 4,942 5,378 6,420 7,240 7,556 1,070 2.1 515

4 Other farming 38 40 48 56 49 43 42 42 56 54 45 1,438 2.4 588

5  Agr.services & hunting 23 24 34 36 35 37 41 36 29 30 26 140 1.8 78

6 Forestry and logging 84 86 89 90 89 88 88 84 84 83 83 855 2.7 314

7  Fishing 11 11 13 14 14 12 12 9 8 7 7 199 2.2 89

8 Mining and quarrying 32 31 31 32 24 27 15 20 20 17 18 18 1.2 14
10 Meat & meat product manuf. 8,124 7,899 11,871 13,443 11,875 11,703 12,640 13,266 13,073 13,748 12,818 818 4.9 167
11 Dairy product manuf. 4,725 4,867 5,416 4,670 4,522 5,752 5,693 6,583 5,752 5,109 3,646 6,277 4.5 1,397
12 Otherfood manuf. 33 33 41 36 27 36 38 40 38 36 36 266 2.1 130
13 Bevg, malt & tobacco manuf. 0 0 0 0 0 0 1 1 0 1 1 3,784 1.8 2,092
14 Textile & apparel manuf. 81 73 93 69 65 66 78 54 61 29 31 5,523 1.8 3,017
15  Wood product manuf. 34 42 51 45 65 73 66 68 51 51 46 156 2.4 66
16 Paper & paper prod. manuf. 0 0 0 0 0 0 0 0 0 0 0 4,563 1.6 2,799
17 Printing & publishing 4 5 6 7 7 7 7 6 5 5 5 69 1.6 a4
18 Petroleum & ind chemicals 19 18 16 12 13 10 8 11 10 8 9 313 1.6 191
19 Rubber, plastic & other chem. 1 1 1 1 2 3 2 3 3 3 3 1,924 1.9 1,033
20  Non-metallic min. products 2 2 3 3 3 4 4 3 4 3 3 118 3.4 35
21 Basic metal manuf. 88 95 118 103 102 121 115 107 104 99 98 31 5.1 6
22 Metal product manuf. 12 13 17 17 16 19 18 17 14 14 12 68 2.2 31
23 Transport equip. manuf. 1 1 2 2 2 & 3 2 2 2 2 96 1.4 71
24 Machinery & equip. manuf. 5 6 8 9 8 10 9 8 9 8 8 80 1.9 42
25 Furniture & other manuf. 2 3 3 3 3 3 2 2 2 2 2 845 1.9 435
26 Electricity gen. & supply 3 3 3 3 4 4 4 5 4 6 5 11 2.5 5
28  Water supply 1 1 0 1 0 1 0 1 1 0 0 279 3.0 93
29 Construction 35 40 53 55 58 65 64 64 60 55 54 14 3.0 5
30 Wholesale trade 210 253 301 289 234 257 270 229 255 216 212 115 2.0 58
31 Retail trade 28 32 45 48 46 49 43 41 41 41 42 12 1.4 8
32 Accomm., restaurants & bars 81 89 133 127 122 137 127 122 109 100 104 206 1.6 132
33 Road transport 16 18 24 25 26 27 23 21 21 19 19 24 1.7 15
34  Water & rail transport 6 7 11 11 8 8 8 8 8 8 7 28 1.8 16
35 Air transport, transport svs. 2 2 3 3 3 3 3 3 3 3 3 36 1.5 25
36 Communication services 1 1 2 2 2 1 1 1 1 1 1 15 1.4 11
37 Finance 2 2 3 3 3 4 4 4 4 4 4 5 1.2 4
38  Insurance 0 0 0 0 0 0 0 0 0 0 0 139 2.9 49
39  Services to finance & invest. 0 1 1 1 1 1 1 1 1 1 1 25 1.5 17
40  Real estate 8 11 14 12 11 15 15 12 13 15 14 3 1.6 2
42 Business services 12 14 20 22 23 24 24 23 25 23 23 8 13 6
43 Central government 4 5 6 6 5 6 6 6 6 8 7 14 1.3 10
44 Local govt. admin. & civil def. 10 12 16 15 16 17 17 17 19 22 23 42 1.7 24
45 Education 4 4 5 5 5 5 6 6 7 7 7 8 1.2 6
46 Health & community servs. 11 12 18 18 20 24 25 26 26 26 27 7 1.4 5
47  Cultural & recreational servs. 3 3 4 5 5 6 6 6 6 6 7 24 15 16
48  Personal & other comm. servs 5 5 7 5 5 7 7 13 13 13 13 45 15 31

#Units are Kg yr™* $mil™?
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Table 3.6: Phosphorus Multiplier Analysis for Southland Region, 2001-2011

Total direct and indirect P (tonnes)

(1)

(2)

. Direct & Directand 1/(2)*
Industry In::rzic:ezf indirect VA (1/(2)
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 : VAR Pe'\z::e“
Hort. & fruit growing 0 0 0 0 0 0 0 0 0 0 0 40 2.4 17
Livestock & cropping 337 345 340 344 344 342 326 274 264 265 237 54 3.6 15
Dairy cattle farming 103 131 146 153 152 154 163 179 213 237 248 35 2.1 17
Other farming 1 1 1 1 1 1 1 1 1 1 1 28 2.4 11
Agr. services & hunting 0 1 1 1 1 1 1 1 1 1 1 3 1.8 2
Forestry and logging 4 4 4 4 4 4 4 4 4 4 4 41 2.7 15
Fishing 0 0 0 0 0 0 0 0 0 0 0 5 2.2 2
Mining and quarrying 1 1 1 1 1 1 0 1 1 1 1 1 1.2 0
Meat & meat product manuf. 161 155 233 260 230 227 242 252 243 252 231 15 4.9 3
Dairy product manuf. 159 162 191 165 160 201 197 228 200 192 145 228 4.5 51
Other food manuf. 1 1 1 1 1 1 1 1 1 1 1 7 2.1 3
Bevg, malt & tobacco manuf. 0 0 0 0 0 0 0 0 0 0 0 102 1.8 57/
Textile & apparel manuf. 2 1 2 1 1 1 1 1 1 1 1 102 1.8 56
Wood product manuf. 1 2 2 2 3 3 3 3 2 2 2 6 2.4 3
Paper & paper prod. manuf. 0 0 0 0 0 0 0 0 0 0 0 119 1.6 73
Printing & publishing 0 0 0 0 0 0 0 0 0 0 0 2 1.6 1
Petroleum & ind chemicals 1 1 1 0 0 0 0 0 0 0 0 10 1.6 6
Rubber, plastic & other chem. 0 0 0 0 0 0 0 0 0 0 0 57 1.9 31
Non-metallic min. products 0 0 0 0 0 0 0 0 0 0 0 3 3.4 1
Basic metal manuf. 2 3 3 3 3 3 3 3 3 3 3 1 5.1 0
Metal product manuf. 0 0 0 0 0 0 0 0 0 0 0 2 2.2 1
Transport equip. manuf. 0 0 0 0 0 0 0 0 0 0 0 3 1.4 2
Machinery & equip. manuf. 0 0 0 0 0 0 0 0 0 0 0 2 1.9 1
Furniture & other manuf. 0 0 0 0 0 0 0 0 0 0 0 25 1.9 13
Electricity gen. & supply 0 0 0 0 0 0 0 0 0 0 0 0 2.5 0
Water supply 0 0 0 0 0 0 0 0 0 0 0 8 3.0 3
Construction 1 1 2 1 2 2 2 2 2 2 2 0 3.0 0
Wholesale trade 5 6 7 6 5 6 6 5 5 4 4 2 2.0 1
Retail trade 1 1 1 1 1 1 1 1 1 1 1 0 1.4 0
Accomm., restaurants & bars 2 2 4 3 3 4 3 3 3 3 3 6 1.6 4
Road transport 0 0 1 1 1 1 1 1 1 0 0 1 1.7 0
Water & rail transport 0 0 0 0 0 0 0 0 0 0 0 1 1.8 0
Air transport, transport svs. 0 0 0 0 0 0 0 0 0 0 0 1 1.5 1
Communication services 0 0 0 0 0 0 0 0 0 0 0 0 1.4 0
Finance 0 0 0 0 0 0 0 0 0 0 0 0 1.2 0
Insurance 0 0 0 0 0 0 0 0 0 0 0 4 25 1
Services to finance & invest. 0 0 0 0 0 0 0 0 0 0 0 1 15 0
Real estate 0 0 0 0 0 0 0 0 0 0 0 0 1.6 0
Business services 0 0 0 0 1 1 1 1 1 1 1 0 13 0
Central government 0 0 0 0 0 0 0 0 0 0 0 0 1.3 0
Local govt. admin. & civil def. 0 0 0 0 0 0 0 0 0 1 1 1 1.7 1
Education 0 0 0 0 0 0 0 0 0 0 0 0 1.2 0
Health & community servs. 0 0 0 0 1 1 1 1 1 1 1 0 1.4 0
Cultural & recreational servs. 0 0 0 0 0 0 0 0 0 0 0 1 15 0
Personal & other comm. servs 1 1 1 0 0 1 1 2 2 2 2 7 1.5 4

#Units are Kg yr™* $mil™
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Among the key messages described by these tables are:

e If we trace the production chains of manufacturing industries responsible for immediate processing
of raw primary products (particularly Meat and meat product manufacturing and Dairy product
manufacturing), large quantities of water use and discharge are involved. This is because these
industries are both significant direct users of water, and major purchasers of primary goods that
are also produced with significant water inputs.

e Once processed, much of Southland’s meat and dairy products leave the region as interregional
and international exports, rather than being consumed by other local industries and sources of final
demand. In this way Southland is an ‘exporter of embodied environmental goods’.

e The quantity of water required directly and indirectly to produce outputs from the Water supply
industry is very high relatively to the industry’s value-added contribution (5million m® per year per
So007mil).  This is, however, not a surprising result and reflects a significant level of market
intervention to ensure that water is widely available at a relatively low cost to industry and
consumers. It is also worth noting that the multiplier analysis presented here traces only economic
activity induced through backward linkages along supply chains. If it were possible to also trace
forward linkage value added impacts, then the results for this industry would look different.
Potable water is a very important input (i.e. enabler of production) for businesses with reticulated
supply and essential for residents in an area.

e Although service industries generally require relatively little direct water resources (measured in
terms of water abstraction, discharge and nutrient production), some of these industries
appropriate, through their production chains, relatively substantial water resources. The Real
estate industry, for example, has an estimated direct and indirect water abstraction requirement of
over 7.8 million cubic metres for 2011 — almost equivalent to that of livestock and cropping. The
high embodied water abstraction for Real estate services reflects the nature of the Real estate
industry as some water demand reflect here actual represents a portion of commercial and
household water demanded from the water supply industry. This is because Real estate as used
here includes residential property body corporates, operations as well as commercial property
operators. Through its production chains it therefore appropriates significant quantities of water
abstracted directly by a whole range of different industries within the Southland economy. Other
services industries exhibiting quite significant appropriation of water resources include
Construction, Wholesale trade, Retail trade, Accommodation, restaurants and bars and Local
government.
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3.3 Business As Usual Water Scenario

In this section we describe possible future water impacts within the Southland region under a business as
usual economic scenario. The estimates of future water impacts by economic sector are derived essentially
by multiplying estimates of future output by the estimated rate of environmental impact per unit of
production.

More specifically,

output; (t) y (1_ o )t—2011

El/(t)=EI?(201]) x ———MM—
O (201D output, (2011) !

’

EIX(t)

is the ecological impact of type z (z refers to water abstraction, water discharge, total N or total P) produced by
z

sector j at time t, output(t) is the estimated industry j output at time t (S50o7mil) and I is the assumed rate of efficiency change for

ecological impact z by sector j.

where

Eli (2011)) are taken directly from the

The estimates of sector level ecological impacts during 2011 (i.e.
results described in section 3.1. Thus the limitations associated with those results (e.g. non-inclusion of
impacts classed as ‘permitted activities’, omissions in data reporting) flow through into the future impact

estimates.

To derive estimates of future economic output by sector we apply M.E’s Economic Futures Model (EFM).
The EFM uses a multi-regional input-output framework to capture impacts of future economic changes on
the Southland and the rest of New Zealand, based on future demographic and econometric projections of
demand for goods and services by households, international exports and capital formation. The initial BAU
scenario is derived as follows:

e Household consumption — it is assumed that household and government future consumption grows
in line with population growth. This study applies Statistics New Zealand’s medium sub-national
population projections.>

e Export consumption — the export growth projections for the BAU scenario were derived
econometrically using time series data, covering the period 2005-11. The export projections were
based on customised data from Statistics New Zealand’s 10 digit level New Zealand Harmonised
System (NZHS) export data for physical goods commodities and the Balance of Payments export
data for service type commodities.

>3 Note, however, that adjustments are made to the future household consumption estimates to account for the effects of (1) changing

consumption patterns of people as they age, and (2) the general trend of increasing consumption per person over time.
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e Gross fixed capital formation — Time series data of Gross Fixed Capital Formation extracted from
Statistics New Zealand’s National Accounts was utilised to model the future growth rates for capital
growth, again using econometric techniques.

Once these final demand projections are entered into the EFM, the model calculates the flow-on
implications throughout the New Zealand economy using input-output mathematics. Thus, estimates of
future economic output and value added by economic sector are derived. Finally, we calibrate the model
so as to ensure that its outputs for key sectors are consistent with the sector outlooks as described in
Section 2 above.

. r . : o :
Referring now to the ! coefficients, these describe the annual percentage reduction in the ratio of

ecological impact per unit of economic output. In other words, this shows how the relationship between
ecological inputs (e.g. water) and economic activity (e.g. 10kg of milk solid) changes over time. There is
some evidence world-wide, and for a variety of different types of economic goods and services, that growth
in economic production and population need not always be met by equal growth in environmental pressure
(Behrens et al. 2007). However projecting the rates at which economic growth might be decoupled from
use of water resources is very difficult. Not only do these rates of efficiency change depend on the rate at
which new technologies are invented and adopted, but also more far-reaching structural changes occurring

within the economy. In particular, diversification of economic production with the addition of new types of
z

value added improvements during production chains will act to increase the ! coefficients.

Given the severe time constraints of this project, it has not been possible to undertake a detailed analysis
of the likely future efficiency changes across all sectors under a BAU scenario. For water abstraction and
discharge, we have therefore relied on an assumed average global rate of efficiency change of 0.5 per cent
per annum, as adopted by Hejazi et al. (2013) in their BAU scenario of future global municipal water-use
demand. As water discharge is directly related to water use, the same rate of efficiency change is also

adopted across all sectors for future water discharges. For the three principal agriculture sectors, we have
z

derived "i values for N and P loads so as to achieve some consistency with the future nutrient levels
calculated by NZIER in their baseline scenario. In the case of N, the adopted rates of efficiency
improvements are just less than 0.8 per cent annum for both the dairy cattle farming and livestock and
cropping sectors. The adopted efficiency changes for phosphorus are for these two sectors are a little
higher at 1.3 and 0.9 per cent per annum, respectively. A zero rate of efficiency change is adopted for both
N and P in the case of the forestry and logging sectors. For secondary and tertiary sectors, a universal rate
of efficiency change of 0.5 per cent per annum is adopted for both N and P.

The business as usual value added, water, abstraction, water discharge, N production and P production
results are presented in Table 3.7 and Table 3.8. Appendix 8 shows each sector’s value add, abstraction
and discharge and loadings as well as the percentage of total. Note that the water information presented
here reflects consented activities and does not consider activities which draw on municipal water. The
water drawn by the water supply sector is however included.
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Table 3.7: Business As Usual Value-Added, Water Abstraction and Water Discharge for
Southland Region, 2011-2031

Note: the growth rate in the ‘Total rows’ is the Average Annual Percentage Growth for the total economy

Annual
2011* 2016 2021 2026 2031 average %
growth
Value Added (52012mil)
Livestock and cropping 278 283 289 294 298 0.35%
Dairy cattle farming 363 420 479 548 645 2.9%
Other farming 62 67 71 76 81 1.3%
Other primary 94 113 132 153 172 3.1%
Meat & meat prod manuf 653 674 695 713 730 0.6%
Dairy prod manuf 96 113 130 146 163 2.7%
Metals, transport & mach manuf 366 403 449 493 539 2.0%
Other manufacturing 162 173 179 189 197 1.0%
Electricity, gas & water supply 85 92 100 106 114 1.5%
Construction & trade 475 529 581 633 684 1.8%
Other services 1,296 1,382 1,463 1,535 1,601 1.1%
Total 3,930 4,247 4,567 4,887 5,226 1.4%
Water Abstraction (000m?)
Livestock and cropping 7,299 7,255 7,221 7,173 7,099 -0.1%
Dairy cattle farming 18,222 20,505 22,818 25,603 29,359 2.4%
Other farming 235 249 261 273 284 0.9%
Other primary 4,930 5,379 5,802 6,279 6,652 1.5%
Meat & meat prod manuf 11,509 11,598 11,645 11,668 11,660 0.1%
Dairy prod manuf 2,736 3,124 3,517 3,889 4,249 2.2%
Metals, transport & mach manuf 388 418 454 490 523 1.5%
Other manufacturing 321 313 309 314 310 -0.2%
Electricity, gas & water supply 15,237 14,860 15,527 16,153 16,737 0.5%
Construction & trade 0 0 0 0 0 n/a
Other services 567 576 581 581 579 0.1%
Total 61,445 64,276 68,137 72,422 77,452 1.2%
Water Discharge (000m?)
Livestock and cropping 34 34 34 33 33 -0.1%
Dairy cattle farming 5,629 6,335 7,049 7,910 9,070 2.4%
Other farming 44 46 47 49 51 0.8%
Other primary 2,829 3,086 3,329 3,602 3,817 1.5%
Meat & meat prod manuf 26,551 26,757 26,866 26,918 26,899 0.1%
Dairy prod manuf 15,878 18,128 20,411 22,570 24,659 2.2%
Metals, transport & mach manuf 2,845 3,063 3,332 3,594 3,833 1.5%
Other manufacturing 1,150 1,168 1,189 1,200 1,208 0.2%
Electricity, gas & water supply 46 45 47 49 51 0.5%
Construction & trade 19 22 24 27 29 2.0%
Other services 6,560 6,817 7,134 7,355 7,484 0.7%
Total 61,585 65,500 69,463 73,306 77,134 1.1%

*So as to reduce the impact of data anomalies occuring during one year, the base year (2011) data is derived from an
average of the estimated values for 2010 and 2011
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Table 3.8: Business As Usual Nitrogen and Phosphorus for Southland Region, 2011-2031

Annual
2011* 2016 2021 2026 2031 average %
growth
Nitrogen (tonnes)
Livestock and cropping 10,988 10,783 10,596 10,391 10,154 -0.4%
Dairy cattle farming 6,592 7,316 8,029 8,885 10,049 2.1%
Other farming 0 0 0 0 0 n/a
Other primary 55 69 85 102 119 3.9%
Meat & meat prod manuf 0 0 0 0 0 n/a
Dairy prod manuf 175 199 225 248 271 2.2%
Metals, transport & mach manuf 0 0 0 0 0 n/a
Other manufacturing 0 0 0 0 0 n/a
Electricity, gas & water supply 0 0 0 0 0 n/a
Construction & trade 0 0 0 0 0 n/a
Other services 8 9 9 9 10 0.7%
Total 17,818 18,376 18,944 19,637 20,603 0.7%
Phosphorus (tonnes)

Livestock and cropping 191 182 174 166 158 -0.9%
Dairy cattle farming 230 253 275 303 340 2.0%
Other farming 0 0 0 0 0 n/a
Other primary 3 3 4 5 6 3.9%
Meat & meat prod manuf 0 0 n/a
Dairy prod manuf 32 36 41 45 50 2.2%
Metals, transport & mach manuf 0 0 0 0 0 n/a
Other manufacturing 0 0 0 0 0 n/a
Electricity, gas & water supply 0 0 0 0 0 n/a
Construction & trade 0 0 0 0 0 n/a
Other services 2 2 2 2 2 0.7%

Total 457 477 497 522 556 1.0%

*So as to reduce the impact of data anomalies occuring during one year, the base year (2011) data is derived from an
average of the estimated values for 2010 and 2011

Looking mainly at the water abstraction and discharge results, for which there is significantly more
comprehensive base-year data available, we can note that over 70 per cent of the total additional water
demand in Southland under the BAU scenario is associated with increased demand by the dairy cattle
farming sector. A further 7 per cent and 10 per cent is associated with growth in demand respectively by
the other primary and dairy product manufacturing sectors. The former sector includes forestry as well as a
number of agricultural support activities. Only around 10 per cent of total future water demand under this
scenario relates to demand from the water supply industry (i.e. municipal demand).

One of the clear findings from this analysis is that, at least under the BAU scenario as constructed,
Southland is not showing any significant decoupling of economic growth from water demand. Notice that
the annual average growth rate in water abstraction and water discharge is only slightly less than the
annual average growth in value added. This occurs despite adopting an economy-wide rate of efficiency
change of 0.5 per cent per annum. Thus under this BAU scenario, the Southland economy is becoming
relatively more dependent on industries with comparatively high water demand.
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4 Concluding Remarks

A key finding of this study is that the economic future of the Southland region, under a business as usual
demand driven scenario, is closely aligned to economic activities with high water abstraction, discharge and
nutrient loadings. Under this trajectory it is likely that future economic growth will place increasing
pressure on Southland’s freshwater resources. This includes not only pressure on surface and groundwater
systems to meet future economic development needs, but also on the assimilative capacity of the
environment to deal with discharges and nutrient loadings. To ensure that future economic demands for
freshwater are fulfilled will require careful management, efficient and equitable allocation, and increasingly
the implementation of mitigation measures which result in reduced loadings per unit of production.
Ultimately, if Southland is to achieve its full economic potential the region needs to ensure that it continues
to invest in and grow its welfare generating capital (both natural and human-derived). By challenging the
people of Southland to look for new and innovative ways of adding value to production processes the
economy may continue to evolve and prosper, without reaching environmental limitations.

Central to the future will be the need to understand clearly the socio-economic and ecological trade-offs
for decision making. It is important to note that these trade-offs will need to be assessed not only for the
short term, but also (for the protection of future generations) over the longer term. Our analysis has
considered the period 2000 to 2012, projected forward what this might look like under a business as usual
scenario, and quantified through the use of ecological multipliers the environment-economy interface. Itis
however important to recognise that this future is not set in stone and is, in fact, only of many plausible
futures which could prevail. Independent of the future path that Southland takes, it is essential that it is
informed by relevant and high quality information. In this regard our research provides a stepping stone,
with significant future research required.

4.1 Key Research Findings
Economic profile

e Population is expected to decline over the next 20 years from the current level to around 88,000 by
2031. Compared to the national average of 86 per cent, the proportion of the Southland
population living within urban areas is low, at 70 per cent. Twenty five per cent of Southland
residents are classified as living within rural areas and 5 per cent within rural centres.

e Agricultural sectors, with their combination of high employment, export focus and value added
contributions to the region dominate the list of key sectors in Southland. The dairy sector is
expected to continue to show growth as more farms undergo conversion to dairy. The primary
sectors of the economy employ 23 per cent (or 13,780 MECs) of Southland’s total labour force.
Livestock and cropping farming account for almost 6,000 MECs, although this is decreasing because
of the number of dairy farm conversions, with many workers switching jobs between farming
industries.

e Southland has a well-established manufacturing base, although the economic recession has placed
pressure on manufacturing industries. Meat and meat product manufacturing had a value added
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contribution of $652m.;,, and is a key sector in Southland, although it is facing pressure from
pricing trends and the conversion from livestock to dairy farming. Basic metal production and Metal
related machinery and equipment manufacturing, although less dominant, represents another
important cluster of industrial activity. These industries, which include the NZAS Tiwai Aluminium
Smelter, make up a relatively small proportion of the economy in value added terms, but have
strong linkages to other economic sectors and play an important support role in the Southland
economy.

e Tourism is also important as reflected by the Water and rail transport and Accommodation,
restaurants and bars sectors.

Water abstraction, discharge and nutrient loadings

e There has been a large increase in consent numbers and allowable abstraction maximums
(increased more than three fold in the last 12 years). Dairy farming has been a key driver of this
growth; accounting for more than three quarters of consents granted. In terms of abstraction, the
ratio of maximum allocation to estimated abstraction varies across sectors. Dairy farming, for
example, uses around 45 per cent of its water abstraction, compared to an average of 28 per cent
across all sectors. Over the period 2000 to 2012 water take by sector has in increased for most
sectors as a share of the allowable consented maximums.

e Water discharges are dominated by dairy farming, with non-dairy discharges characterised by a few
consents with very large volumetric flows. In particular, meat processing and dairy processing are
responsible for an increasing share of regional discharge. Importantly, dairy cattle farming
discharges are growing through time. Mining and quarrying discharges are another key discharger,
but this includes mine de-watering.

e Due to lack of volumetric flow, and limited timeframes for the study, our analysis has relied on the
NZIER study to capture the nutrient loadings within farming. We also have included N and P for
large scale dairy processing industries and wastewater plants where compliance monitoring flow
data was available. In this regard, we have covered most of the major consented discharges, but
recommend that further work be undertaken to provide a comprehensive picture of nutrient
loading. This will require engineering input and industrial site specific knowledge of the
technological apparatus and processes employed and, in turn, appropriate standard values to
calculate loadings. Substitution between livestock and cropping, and dairy cattle farming is leading
to a slightly higher N (some substitution effect with dairying discharging less N/unit compared to
livestock and cropping). Total N discharged to the environment has been growing at 0.5%/y. P loads
have increased by 1.7% per year.

Economic and ecological multipliers

e The goods produced by the manufacturing sectors responsible for immediate processing of raw
primary products (particularly Meat and meat product manufacturing and Dairy product
manufacturing) embody the greatest demands on water resources. This is because these industries
are both significant direct users of water, and major purchasers of primary goods that are also
produced with significant water inputs.
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e All economic sectors within the Southland economy depend on the provision of water and water-
related services — even those for which no consented abstraction, discharge and residual
production data is available. While service industries generally require relatively little direct water
resources, some of these industries (particularly Real estate services, Construction, Wholesale
trade and Retail trade and Accommodation, restaurants and bars) appropriate relatively substantial
water resources. This occurs through their production chains.

e Through the supply of raw and manufactured dairy products, it is likely that Southland is a
significant exporter of embodied water-related ecological services, both to the rest of the New
Zealand and other nations.

Business as usual water impact scenarios

e Under the business as usual scenario, growth in water abstraction (and discharge) is only marginally
lower than the rate of value-added growth (1.1 per cent per annum compared with 1.3 per cent per
annum). This highlights that a significant movement away from the business as usual pathway is
required if Southland is to achieve a noticeable decoupling of economic growth from water
demand.

e More than 70 per cent of the additional demand for water under the business as usual scenario i