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WHAT IS INDUSTRIAL ECOLOGY?

 Involves the study of material and energy flows though 

industrial systems

 Considers principles of biological ecosystems when 

designing and redesigning industrial systems to reduce 

environmental burdens

- called the ecosystem (or ecological) metaphor (or 

analogy)

 Rapidly growing field with dedicated journals (e.g. 

Journal of Industrial Ecology and Progress in Industrial 

Ecology), Research Centres and an International Society 

 Usually defined as multidisciplinary, although 

dominated by scientists and engineers
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AIM OF MY RESEARCH ON INDUSTRIAL

ECOLOGY

1. To inform economists of the concepts and 

techniques used by industrial ecologists 

2. To identify the main developments that have 

taken place at the intersection of economics and 

industrial ecology

3. To consider opportunities for greater integration 

of economics and industrial ecology
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1. TOOLS AND CONCEPTS USED BY

INDUSTRIAL ECOLOGISTS

 Material flow analysis (MFA)

- Quantifies flows and stocks of a material in a well-defined 

system

- Based on a mass balance that compares inputs, stocks and 

outputs of a process

 Life Cycle Analysis (LCA)

- Quantifies environmental impacts across all stages of a 

product’s life, from cradle to grave

- Involves four stages: (i) define boundaries; (ii) compile life-

cycle inventory (LCI); (iii) conduct life-cycle impact analysis 

(LCIA); (iv) analyse results

- LCA sometimes focuses on only a single indicator (e.g. 

footprint analysis)
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INDUSTRIAL SYMBIOSIS

Source: http://www.symbiosis.dk/en
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INDUSTRIAL SYMBIOSIS

 Jacobsen (2006)

- Quantifies the economic and environmental 

impacts of symbiotic exchanges in Kalundborg 

- Finds some substantial environmental benefits

- Economic benefits are mostly connected to 

operational performance (not directly associated 

with the value of the exchanged by-product)  

 Chertow (2007):

- Reviews a number of projects and finds attempts 

to plan industrial symbiosis are usually 

unsuccessful 6



2. KEY COLLABORATIONS BETWEEN

ECONOMICS AND INDUSTRIAL ECOLOGY

 Use of input-output economics in industrial 

ecology

- Input-output LCA used to overcome problem of 

system boundaries in conventional (process-

based) LCA

- Multi-regional input-output economic models 

used to analyse resource challenges

 Introduction of economic mechanisms in LCA

- Attributional LCA: focuses on direct 

environmental impact of product’s life cycle 

- Consequential LCA: also includes indirect, 

market-mediated responses
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ATTRIBUTIONAL VS CONSEQUENTIAL LCA

Source: Weidema (2003)
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3.1 USING ENVIRONMENTAL VALUATION

TECHNIQUES IN LCA

 LCA often indicates alternative decisions involve 

trade-offs

 Monetary valuation techniques from 

environmental economics have long been used as 

a weighting approach in LCA

 Pizzol et al. (2015) identify several unique 

challenges involved and find there is considerable 

room for improvement in use of monetary 

valuation in LCA 9

3. OPPORTUNITIES FOR 

ECONOMISTS



3.2 BROADENING THE SCOPE OF LCA

 LCA only addresses the environmental impacts

- In practice, there may be trade-offs between 

environmental and economic objectives

 Recently, practitioners have started to 

incorporate LCA into a broader framework

- Life Cycle Costing (LCC) can fully integrate into 

LCA to balance environmental benefits with 

economic costs

- However, efforts have been hampered by lack of 

standardised LCC methodology, difficulties in 

defining some costs, and obtaining reliable data
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3.3 FOCUSING ON ROLE OF INCENTIVES IN

THE ADOPTION OF RECOMMENDATIONS

 In general, industrial ecologists pay relatively 

little attention to how recommendations can be 

implemented in practice

 Empirical findings demonstrate the importance 

of market forces to driving industrial ecology 

initiatives in practice 

 Much more consideration should be given to how 

policies that change firm or consumer behaviour 

can achieve environmental improvements
11



CONCLUSIONS

 By taking a systems approach, industrial ecology 

reaffirms that environmental impacts must be 

viewed in a broad context

 The field has produced many studies that track 

environmental residuals and suggest how 

environmental impacts might be reduced

 There is scope for much greater integration with 

economics, which can help to overcome some of 

the existing limitations of the literature
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