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• Conclusions, personal views, food for thought 

From ISO 14044:2006: Environmental management - Life cycle
assessment - Requirements and guidelines
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Definition:

Allocation: partitioning the input or output flows of a process or a product system 

between the product system under study and one or more other product systems

ISO recommends a stepwise procedure:

• Step 1: Wherever possible, allocation should be avoided by

– 1) system subdivision

– 2) system expansion 

• Step 2: if allocation cannot be avoided: physical relationships

• Step 3: Where relevant physical relationship are not found, economic allocation

Other recommendations:

• Allocation to co-products only: no allocation to waste.

• No mixes of allocation procedures

From ISO 14044:2006: Environmental management - Life cycle assessment -
Requirements and guidelines
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Step 1: 
Wherever possible, allocation should be avoided by

1. dividing the unit process to be allocated into two or more sub-processes and 

collecting the input and output data related to these sub-processes, or

2. expanding the product system to include the additional functions related to the 

co-products, 

System sub-division: e.g. environmental impacts of forest logging in a Country shall be 

allocated to the bioenergy sector and wood products sector in accordance to their share 

(statistical attribution issue)

System expansion: based on the principle of equivalence of additive and subtractive 

systems: e.g. to the heat produced by a CHP credits are given for the electricity 

produced.  

From ISO 14044:2006: Environmental management - Life cycle
assessment - Requirements and guidelines
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Step 2: 
Where allocation cannot be avoided, the inputs and outputs of the system should be 

partitioned between its different products or functions in a way that reflects the 

underlying physical relationships between them; i.e. they should reflect the way in 

which the inputs and outputs are changed by quantitative changes in the products or 

functions delivered by the system. (i.e. Mass, Energy, Exergy, nutritional properties, 

etc.. )

Step 3: 

Where physical relationship alone cannot be established or used as the basis for 

allocation, the inputs should be allocated between the products and functions in a 

way that reflects other relationships between them. For example, input and output 

data might be allocated between co-products in proportion to the economic value of 

the products

From ISO 14044:2006: Environmental management - Life cycle
assessment - Requirements and guidelines
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The International Reference Life Cycle Data System (ILCD) Handbook, 

published by the Europen Commission: 

• consists of a series of guidance documents to facilitate best life cycle 

assessment practice. http://eplca.jrc.ec.europa.eu/

• It is in line with the international standards on LCA (ISO 14040/44)

• ILCD Handbook – General guide for Life Cycle Assessment – Detailed guidance, 

• ILCD Handbook – General guide for Life Cycle Assessment – Provisions and Action Steps, 

• ILCD Handbook – Specific guide for Life Cycle Inventory data sets,

• ILCD Handbook – Recommendations based on existing environmental impact assessment models and 

factors for Life Cycle Assessment in a European context, 

• ILCD Handbook – Framework and require-ments for Life Cycle Impact Assessment models and indicators,  

• ILCD Handbook – Review schemes for Life Cycle Assessment, 

• ILCD Handbook – Reviewer qualification for Life Cycle Inventory data sets, 

• ILCD Handbook – Review scope, methods and documentation  

• ILCD Handbook – Nomenclature and other conventions,

• ILCD Handbook Terminology

General guide for Life Cycle Assessment – Detailed guidance,

This  document  provides  technical  guidance  for  detailed  Life  Cycle  

Assessment  (LCA) studies  and  provides  the  technical  basis  to  derive  

product - specific  criteria,  guides,  and simplified tools.

General guide for Life Cycle Assessment – Provisions and Action Steps, 

This 'cook-book' style document provides the provisions and action steps for 

daily reference when performing ILCD-compliant, detailed Life Cycle 

Assessment (LCA) studies. 

http://eplca.jrc.ec.europa.eu/


Framework and principles: from ISO 14040-14044

7

General guide for Life Cycle Assessment – Detailed guidance,
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General guide for Life Cycle Assessment – Detailed guidance,



Framework and principles: from ISO 14040-14044

9

General guide for Life Cycle Assessment – Provisions and Action Steps, 
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(90) Co-products from the production and use of fuels should be taken into account 

in the calculation of greenhouse gas emissions. The substitution method is 

appropriate for the purposes of policy analysis, but not for the regulation of 

individual economic operators and individual consignments of transport fuels. 

In those cases the energy allocation method is the most appropriate method, as 

it is easy to apply, is predictable over time, minimises counter-productive 

incentives and produces results that are generally comparable with those 

produced by the substitution method. For the purposes of policy analysis the 

Commission should also, in its reporting, present results using the substitution 

method.

(91) Co-products are different from residues and agricultural residues, as they are the 

primary aim of the production process. It is therefore appropriate to clarify that 

agricultural crop residues are residues and not co-products. This has no 

implications on the existing methodology but clarifies the existing provisions.
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(92) The established method of using energy allocation as a rule for dividing 

greenhouse gas emissions between co-products has worked well and should be 

continued. It is appropriate to align the methodology for calculating greenhouse 

gas emissions coming from the use of cogeneration of heat and electricity 

(CHP) when the CHP is used in processing biofuels, bioliquids and biomass 

fuels to the methodology applied to a CHP being the end use.

(93) The methodology takes into account the reduced greenhouse gas emissions 

arising from the use of CHP, compared to the use of electricity- and heat-only 

plants, by taking into account the utility of heat compared to electricity, and the 

utility of heat at different temperatures. It follows that higher temperature 

should bear a larger part of the total greenhouse gas emissions, than heat at low 

temperature, when the heat is co-produced with electricity. The methodology 

takes into account the whole pathway to final energy, including conversion to 

heat or electricity. (exergy)
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Environmental impacts of different dairy farming systems in the Po Valley

In this study the effects of four different methods of allocations are analysed:

1. No allocation. The impact is entirely allocated to the main product, in this case milk.

2. Mass allocation. The impact is allocated on the basis of the weight of the products 

leaving the farm.

3. Economic allocation. Based on the value of the products sold.

4. Biological allocation. Based on feed energy required to produce milk and meat on 

each farm. (IDF, 2010)

F. Battini, A. Agostini, V. Tabaglio, S. Amaducci, Environmental impacts of different dairy farming systems in the Po 

Valley, In Journal of Cleaner Production, Volume 112, Part 1, 2016, Pages 91-102, ISSN 0959-6526, 

https://doi.org/10.1016/j.jclepro.2015.09.062

MASS         97,4

BIOLOGICAL      84,6

ECONOMIC    93,9

https://doi.org/10.1016/j.jclepro.2015.09.062
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Conclusions: one size does not fit all

• Different approaches are available for solving multifunctionality. The choice 

of the most appropriate approach depends on

– the goal of the study, 

– available data and information, 

– and the characteristics of the multifunctional process or product. 

• The most appropriate way how to solve multifunctionality has to be 

identified already in the scope phase of the LCA (or at least in the inventory 

phase when planning data collection), as it affects which inventory data and 

other information are required. 

• No need to reinvent the wheel, the are recommendation from the Scientific 

Community working on LCA Guidelines which can be used to develop 

specific guidelines.
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Economic activities 

= 

primary driver of 

human actions 

↓↓

pressures on the 

environment

Money is the way humans measure 

the value of products and services 

The pressures generated by a 

multifunctional process shall be 

allocated according to the economic 

value of the functions for which the 

process takes place. 

However, market distortion, local circumstances, prices volatility may lead to 

misleading results. 

The use of underlying physical relationships is recommendable as far as it 

somehow represents the drivers of a given human action, and therefore the 

economic value of product or functions which produced. 

Personal views
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