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inable Developmen
Sustainable Development TR

- Brundtland Definition: “meeting the needs of the present human

societies without compromising the ability of future generations to meet

their needs” 1.

- Achieving a balance within the triple bottom-line dimensions of
sustainability:
© economic
* environmental
+ social
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Life Cycle Assessment (LCA) e s C ot
LIFECYCLE

A tool used to assess
» arange of environmental impacts

* using a life-cycle thinking perspective (from cradle
to grave) End of ffe

Underpins eco-efficiency improvements ‘

Based on a weak sustainability perception

Resources

Materiol
processing

Use

Generally, evaluate on a relative scale

~ Product
manufacturing

© Google

Overlook the variations in the overall magnitude

of production and consumption?, Distibution

IHauschild, M. Z. (2015). Better — But is it Good Enough? Procedia CIRP, vol. 29, pp. 1-7, 2015
2Bjgrn, A., & Hauschild, M. Z. (2013). Absolute versus Relative Environmental Sustainability. J. Industrial Ecology, vol. 17, pp. 321-332, 2013
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Carrying capacity

Climate
Change

Planetary Boundaries (PBs)

Control variables for nine

environmental problems?

Science-based

environmental boundaries
The boundaries are global

Some environmental
problems are not addressed

(e.g. human health, soll

quality)?

1Adapted from Steffen et al., (2015). Science, vol. 347, p. 1259855
2Chandrakumar, C., & McLaren, S. J. (forthcoming). Designing Sustainable Technologies, Products and Policies: From Science to Innovation: Springer. g



NEW ZEALAND

Sustainable Development Goals (SDGs) ey
LIFECYCLE

ANAGEMENT CENTRE

A set of 17 goals, 169 targets and

NO GODO HEALTH QUALITY GENDER
POVERTY AMD WELLBEING EDUCATION LQUALITY

232 indicators ™ . |
il | | W

* Addresses all three dimensions of

DECENT WORK AND ; 10 REDUCED
ECONOMIC GROWTH INEQUALITIES

“l\
£ % THEGLOBALGOALS
¢‘ “ For Sustainable Development m

B |uas- | 17 e

sustainability

« Address additional environmental

impacts compared to the PBs?
+ Some indicators are poorly defined!:

- Targets are mostly global and policy- (United Nations, 2015)

based?

1Chandrakumar, C., & McLaren, S. J. (submitted). Ecological Indicators
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In a Nutshell i‘jiﬁiz”cycm

MANAGEMENT CENTRE

Absolute Sustainability

Environmental Boundaries: Planetary Boundaries (PBS)

SDGs: Goals, Targets & Indicators
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Proposal: ASAM

Global limits: PB
thresholds & SDG
targets

National limits — Sectoral limits — Product limits

Allocation principles

NEW ZEALAND

LIFECYCLE

MANAGEMENT CENTRIE

- SDGs: indicators

—

Linkages:

PBs & SDGs

| PBs: control variables

—

Linkages:
PB & LCA

—>| Benchmarking

EIANZ Annual Conference 2017
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The Driver Pressure State Impact

LIFECYCLE
Response (DPSIR) Framework

- An indicator-based environmental reporting approach??

« Describes environmental problems by identifying the cause-effect

relationships between human activities and the environment?

Adapted from [2]

EIANZ Annual Conference 2017 1Song and Frostell. Water, vol. 4, pp. 670-682, 2012
2Niemeijer, de Groot. Ecological Indicators, vol. 8, pp. 14-25, 2008
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Salid wases

Notes
1. The boxes shown in grey represent the P85
1 Solid wastes irclude food 1oax (*)

3 Refer to [11, 12} for further details on the SDC indcators
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Climate Change

NEW ZEALAND Gy

LIFECYCLE

MANAGEMENT CENTRIE

Ocean Acidification

Increase inocean pH Climate-related

e s hazards & natural
: v
: sasters
—) GHG emissions ; 14.3.1 | / disasters

| Land System Change 15.1: 1.5.2:
9.4.1 1 11.5.2:
Loss of forest cover > : ;?: 11.5.2;
1B
Climate Change Increase in oceanic 15.1.1; 15.1.2;
- GHG uptake 15.4.1
Change in
atmospheric GHG 2 3 | ; Change in land
concentration K_, Change in |/ quality
—’| L.and-use change 4 i it B
. L2siisan |
Change in Changein
albedo effect evapotranspiration 1 Change in Biosphere
Integrity
L Impacts to terrestrial
ecosystem
2.5.1;25.2 ¢
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” Drivers 2 Pressure _“ State Impact
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NEW ZEALAND v,

NZ Agrifood (AgFd) Sector & C0
Climate Change LIFECYCLE

Global Carbon Budget (GCB)
Global GHG Emissions Ratio

) Population Ratio

AgFd vs. All Sectors

NZ vs. Global
N

NZ CB

() Agricultural Land (3) GHG Emissi /
@) , missions

Ratio ECO”O”.“C Value Ratio Economic Value
ratio Ratio
NZ vs. Global NZ vS\Global NZ vs. Global AgFd
. ' Sector AgFd vs. All Sectors
®) calorie
Requirement
Ratio NZ-AgFd CB

Economic Value Ratio

Chosen Product vs. All Products
e

CB: Products :
Benchmarking
LCA Studies 15




Results: N7 Kiwifruit NG 0.0
LIFECYCLE

Carbon intensity (kgCO2-eg/kg output)
0.8 0.736
0.484
0.2 Agriculture 0.229
. Production 0.159
) Only
0-1 0.043
0.018
0 ]
CF:Kiwi Land Ratio (1) Glovs NZ AgFd Glovs NZ AgFd  Per-capita (4) Calorie
Economy (2) GHG (3) Requirement (5)
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Carbon intensity (kgCO2-e/kg output)

XA

Results: Kiwifruit, Apple, Milk & Beef ijiiﬁiéCYCLE

MANAGEMENT CENTRE

20

10

1

0 I - I B I

Kiwifruit Apple Milk Cattle Beef
IMithraratne et al. (2010), Landcare; 2McLaren et al. (2009), Landcare; SReisinger et al. (2017), Ecol. Ind.;  “Lieffering et al. (2012), AgResearch
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Conclusion LIFECYCLE

* Non-livestock products are sustainable compared to livestock products

* The proposed ASAM guides in benchmarking the sustainability
performance of
- different systems
« against a set of environmental boundaries

* Provides the basis for policy- and decision-making

* e.g. agricultural intensification and expansion
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The Way Forward LIFECYCLE

Absolute environmental boundaries are essential for achieving global

sustainability

Allocation of global boundaries to sub-global levels involves value- and

policy-based decisions

Regional and local boundaries are required to benchmark at different

economic levels (e.g. water contamination, soil quality degradation)

Further case-studies are required to understand the practical implications

associated with similar ASAMs
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