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	2. Content
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1. Pre-assessment audit
2. Assess the chemicals management impacts at the
company
3. Assess the chemicals management impacts across the
product life cycle
4. Identify chemicals management hotspots
 


	3. Phase 2a: Assess  Chemicals Management
Hotspots
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 3
Source: ISSPPRO
 


	4. 4
Approach: Innovations Integrating  Value Chain Unmet Needs
and Chemicals Management Hotspots
 


	5. Introduction: Assessing Chemicals
Management  Hotspots (1)
Innovation in sound chemicals management comes from
integrating chemicals management hotspots with the unmet
or underserviced needs of direct and end market customers.
 The goal of this phase (2a) is to efficiently identify priority areas
(hotspots) across the life cycle with high impacts on human
health and the environment.
 The goal of the next step in this phase (2b) is to assess unmet
needs in the value chain to guide value-driven innovation.
 The next phase ‘Generate innovative options’ targets and
generates innovative options to address these chemicals
management hotspots.
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 5
B13_1_Generate innovative options
B12_2_Assess customer unmet needs
 


	6. Introduction: Assessing Chemicals
Management  Hotspots (2)
The toolkit user will learn how to:
 Collect information on production processes and the
chemicals used.
 Identify chemicals of high concern (CoHC) and chemicals
of concern (CoC)
 Map the life cycle stages of the most important processes,
specifying inputs and outputs and categorizing impacts
(resource consumption, pollution and ecosystem impacts,
health and safety, economic factors).
 Characterize and assess the chemicals management
impacts.
 Prioritize causes of significant impacts as chemicals
management hotspots.
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 6
 


	7. 
Phase 2a: Assess  Chemical Management
Hotspots
Key tasks
 Pre-assessment audit: identify chemicals of high
concern and operational challenges
 Assess the chemicals management impacts at the
company
 Assess the chemicals management impacts across
the product’s life cycle
 Determine the chemicals management hotspots to
be targeted for improvement
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 7
Deliverables
 Summary table of chemicals management hotspots
within the company and across the product life cycle
 


	8. Pre-Assessment Audit
UNIDO│IAMC Toolkit│Images  may not be copied, transmitted or manipulated 8
 


	9. Check if Required  Information is Available
Before starting to assess the chemicals management life cycle hotspots,
see if you have information on the following pre-assessment checklist.
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 9
Item Rationale (Y/N)
Chemical inventory with GHS
classification
Used to screen for CoCs and CoHCs that
may have impacts at the company or along
the life cycle
Plant layout and block flow diagram
(or the more detailed process flow
diagram) with inputs and outputs
Used as the basis to identify sustainability
impacts at the company
Process line consumption (materials,
energy, water) and production data
Used to estimate resource efficiency and
productivity potential
Process line pollution data (waste,
air emissions, wastewater)
Used to identify key sources of waste in the
company
Data or information on economic,
social and environmental challenges
faced by suppliers or customers
Used to identify sustainability impacts along
the value chain
 


	10. Conduct a Pre-Assessment  Audit
If some of the items are not available on the pre-assessment
checklist, a pre-assessment audit may be necessary to:
 Identify any chemicals of concern (CoCs) and chemicals of
high concern (CoHCs)
 Draw the block flow diagram of the production and the
product life cycle
 Identify and estimate important sources of chemical waste
 The pre-assessment audit should take two to three hours
depending on the size and complexity of the company.
Note: Refer to ‘Glossary’ for definitions of key terms such as CoHC.
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 10
Glossary
 


	11. Chemicals of High  Concern (CoHC): an
Important Chemicals Management Hotspot
The methodology uses criteria to identify and define chemicals used in the value chain as
chemicals of high concern (CoHC) and chemicals of concern (CoC). CoHCs are considered
important chemicals management hotspots to be addressed.
Chemical of high concern (CoHC): A chemical that meets any of the following criteria: i)
Carcinogenic, mutagenic or toxic to reproduction (CMR 1A or 1B); ii) Persistent, bio-accumulative
and toxic substance (PBT per criteria according to Section 1 Annex XIII, Reach); iii) Endocrine
disruptors or neurotoxins; iv) Chemical whose breakdown products result in a CoHC which meets
any of the preceding criteria.
It is recommended that a chemical be considered a CoHC if found on Chemsec SIN LIST:
http://sinlist.chemsec.org/ (using other criteria to define a CoHC is up to the user)
Chemical of concern (CoC): A chemical that is of moderate concern for ecotoxicity or human
toxicity, but is not a chemical of high concern (CoHC). A chemical is considered a CoC in this
methodology if it:
 has the GHS signal word “DANGER”
 is classified as an allergenic (respiratory or skin sensitization, category 1, 1A and 1B;
containing H334 or H317)
 is classified as environmentally hazardous, long-term effects (hazardous to the aquatic
environment, chronic category 1 and 4: H410 or H413),
 is found on California’s Candidate List (https://calsafer.dtsc.ca.gov/chemical/search.aspx
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 11
 


	12. Identify Chemicals of  Concern (CoCs) and Chemicals of High
Concern (CoHCs) at the Company
You can use the company’s chemical inventory to identify
CoCs and CoHCs being used a the company. Summarize the
CoHC/CoCs in a table containing the following information:
 Identifier: CAS no., chemical name
 GHS signal word: “Danger” or “Warning”
 Hazard class and hazard statement (e.g. carc. cat 1A;
H350 = may cause cancer)
 Purpose of use (ingredient/processing chemical/auxiliary)
 Functionality (what properties the chemical has and why it
is used)
 Amount
 Locations (used or stored)
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 12
 


	13. Assess the Chemicals
Management  Impacts at the
Company
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 13
 


	14. Company Assessment:
Gate-to-Gate Boundary
UNIDO│IAMC  Toolkit│Images may not be copied, transmitted or manipulated 14
 


	15. Assess the Chemical-Related  Sustainability
Impacts at the Company
Companies will typically know the sustainability challenges
faced by their direct customers, but possibly not the entire
value chain and chemical product life cycle.
Therefore, it is recommended to first start by assessing the
company’s impact before completing the entire life cycle.
The following activities will be performed:
 Identify CoCs and CoHCs
 Describe the production processes
 Characterize resource use and productivity
 Characterize main waste impacts
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 15
 


	16. Describe the Production  Process
When describing the production process, be sure to:
 Indicate the products being produced on each production
line
 Describe the full production process from the receipt of
orders to the delivery to customers
 Include the pollution control equipment, on-site recovery
(e.g. distillation) and any cleaning and maintenance
procedures that are a part of the production process
 Indicate the level of automation and process control
including any automated safety instrumented systems
 Consider the whole product including containers and
packaging (e.g. also consider the plastic bottle used to
package an industrial cleaning agent)
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 16
 


	17. Draw the Main  Production Processes with
Inputs and Outputs Using this Method
17
 


	18. Characterize Resource Use
You  will want to characterize how productive the company is.
In particular, focus on the following resource productivity indicators:
 Material productivity, defined as product output per kilogramme of
material consumed or used:
 Focus on the chemicals used, in particular on toxic CoCs and CoHCs.
 Example: The material productivity for H2SO4 used as pickling agent
could be 20 square metres of pickled steel surface per kilogramme of
(96%) H2SO4.
 Water productivity defined as product output per kilogramme of water
consumed
 Energy productivity defined as product output per kilojoule of energy
consumed. Be sure to differentiate between the different sources (e.g.
natural gas, diesel, electricity, etc.).
Indicators are typically summarized in tables accompanied by the stream
description and based on averages spanning at least four months.
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 18
 


	19. Characterize Waste Impacts
This  step characterizes the main waste streams at the company,
as relating to pollution intensity:
 Emission intensity (emissions per unit of product output)
 Emissions can be GHGs, SO2, VOCs, particulates, etc.
 Waste intensity (waste generation per unit of product output)
 Focus on chemical and hazardous waste.
 Wastewater intensity (wastewater generation per unit of product
output)
 Differentiate between different types of wastewater if they are
treated using different WWT techniques.
Be sure to include the location and cause of the pollution.
For example, is waste due to off-spec products? Or chemical
transfer processes? Or poor storage practices?
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 19
 


	20. Characterize Production Productivity
You  will want to characterize how productive the company is from a
value-added perspective by answering the following questions:
 Does the company measure productivity? If so, how is it done
and how productive is the company?
Specify any bottlenecks affecting productivity:
 Equipment (e.g. capacity too small, unplanned outages due to
equipment failure or problems)
 Inputs (e.g. inadequate supply of raw materials, quality
problems of raw materials, electricity supply problems)
 Staff (e.g. not enough workers, not properly trained)
 Management systems (e.g. production is much lower than
production capacity because time is lost switching between
orders for different products, difficulties forecasting orders and
planning production optimally, etc.)
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 20
 


	21. Assess the Chemicals
Management  Impacts Across the
Product’s Life Cycle
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 21
 


	22. Product Life Cycle  Assessment:
Cradle-to-Cradle Boundary
22
 


	23. Step 1: Map  the Product’s Life Cycle (1)
Draw a map of the chemical product’s life cycle including the relevant life
cycle phase, using the diagram below as a starting point.
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 23
NOTE:
Transportation occurs
between every life cycle
stage.
Consider the whole product
system when considering
sustainability impacts.
Example: A manufacturer of
detergents packages product
in plastic bottles with labels.
 The impacts of the plastic
bottles and labels are also
considered.
Source: ISSPPRO
 


	24. Step 1: Map  the Product’s Life Cycle (2)
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 24
Draw the individual
processes
comprising each life
cycle stage using
this template
 


	25. Types of Chemical-Related  Sustainability
Impacts
 Resource use and renewability [RU] (chemicals, energy, water, other
materials)
 How efficiently are the resources used?
 Are the resources renewable?
 Pollution and ecosystem impacts [PE]
 What waste is emitted from the company?
 What are the impacts of air emissions, wastewater or chemical waste?
 Is there ecosystem degradation?
 Health and safety [HS]
 Is there potential for exposure to toxic and hazardous chemicals during
production (including handling) of chemicals?
 Is there potential for accidents during production?
 Economic factors [EF]
 Are there factors generating high costs or low profits?
 Are there issues with availability of raw materials or technology?
 Are there market or trade impacts?
UNIDO│IAMC Toolkit│Images may not be copied, transmitted or manipulated 25
 


	26. Step 1: Map  the Product’s Life Cycle (3)
Recommended method for mapping the life cycle:
 Start with the main company processes you already know, moving
backwards and then forwards along the life cycle. For customers:
 What are the environmental, social and economic challenges different customer
segments are facing?
 Consider asking a strategic partnering company about their challenges and the
sustainability challenges of their customers.
 Use as many processes as necessary (combine where practical) in each
stage to represent the life cycle accurately.
 Consider the different uses and end-of-life scenarios for different
customer segments.
 Example: An ABS resin could be sold to manufacturers of phone parts or car
parts. Both end products would have different use impacts and different end of
life impacts.
 Draw each path to its complete end.
 Example: What happens to the hazardous waste at the company? How is it
treated? What are social, environmental and economic impacts?
 Draw on large flipchart paper first.
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	27. Step 2: Indicate  Important Impacts on the
Map
Indicate important impacts on the map and include values where relevant:
 Base the life cycle analysis on the functional unit of the product and define the
basis for the analysis.
 Example: The function of an anti-corrosive paint is to keep a surface protected. The
functional unit for a paint system may be defined as XX square metres of unit surface
protected for ten years.
 Investigate the impacts of chemicals used along the life cycle (not just those from
the company). What CoCs or CoHCs do upstream and downstream actors use
because of the company’s products?
 Are they hazardous? Should they be eliminated or substituted? How could safety be
improved?
 Could any chemicals be recycled or replaced by chemicals based on renewable
resources?
 Include values or order of magnitude to important impacts. Indicate health and
safety impacts as indicated in ‘Step 1’.
Note: Not all information will be known at the beginning.
 Identify any critical information required to ascertain important impacts.
 Brainstorm ways to obtain this information (estimation, interviews, etc.).
 Discuss and revise results with relevant stakeholders and external experts, e.g.
suppliers, customers, logistic companies, academics, etc.
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	28. Step 3: Characterize  Life Cycle Impacts
Briefly describe (qualitatively and quantitatively) and categorize the
impacts along the life cycle with respect to:
 Resource use and productivity (chemicals, energy, water, other materials)
 Pollution and ecosystem impacts
 Health, safety and other social factors
 Economic factors
Tips:
 Define the basis for the life cycle analysis (i.e. “functional unit” of the
product).
 Place impacts according to their category (environmental, social or
economic). One factor can cause multiple impacts at different stages of
the chemical product’s life cycle.
 When describing the impact, specify the origin and the result of the
impact. Example: Consumers and workers handling textiles with
formaldehyde residues (used as preservative for shipping textiles) are
exposed to a substance that may cause cancer (GHS carc. 1B).
 Use values where known or use estimations and relative impacts (e.g. use
requires ten times more energy than OEM production).
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	29. Identify Chemicals
Management Hotspots
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	30. What are Chemicals  Management Hotspots?
Cosmetics industry
Use of chemicals of concern in beauty salons may cause serious health
problems for workers and customers:
 Dibutyl phthalate: Makes nail polish pliable. Interferes with reproductive
hormones, causes irritation of eyes, mouth and throat in production and
use, suspected of bio-accumulation in end of life.
 Banned from cosmetics in the EU, no restrictions in the US.
Textile industry
 Approximately 25% of all chemicals are used in the textile value chain
(from agriculture to production to washing/dry-cleaning).
 Chemicals of concern are detected in finished clothes and in wastewater
in production  zero discharge of hazardous chemicals (ZDHC) initiative
by brands
 Hazardous working conditions: chemical exposure, infrastructure, fire risk
Paint and coating industry
 Heavy metals in paints (e.g. Global Alliance for the Elimination of Lead in
Paint)
 


	31. Identify Chemicals Management  Hotspots (1)
Chemicals management hotspots are the causes of
important chemical-related economic, social or
environmental impacts where the:
 Impact in one or more phases is much larger than other
impacts
 Impacts cover more than one phase of the life cycle and/or
impact category
 Example: Lead in paint has toxicity and resource efficiency
impacts during raw material extraction, pigment production,
paint formulation, industrial use, consumer use and end of life
phases.
 Impacts are strategically important to the company’s
current or future business performance
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	32. Identify Chemicals Management  Hotspots (2)
When identifying chemicals management hotspots, it is good
practice to consider:
 Identifying at least two hotspots at the company and two outside the
company
 Recommending CoCs/CoHCs to be eliminated or substituted by a
safer alternative that are:
 used by the company
 used in the product’s life cycle
 Recommending a chemical to be recycled from a life cycle phase or
be substituted by a chemical based on renewable resources
Lastly, summarize the hotspots in a table including:
 Location in the life cycle (e.g. company, customer use, end of life)
 Hotspot description
 Description of impacts including categories (e.g. health and safety)
and values
 Possible solutions (Note: more solutions will be derived in phase 3
‘Generate Innovative Options’.)
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	33. Proceed to Phase  2b: Assess Customer
Unmet Needs B12_2_Assess customer unmet needs
 


	34. Where to Find  More Information
 OECD Sustainability Manufacturing Toolkit providing information and guidance on how to
examine the relationship between environmental effects of the company processes and
production characteristics: http://www.oecd.org/innovation/green/toolkit/
 UNEP’s Eco-Innovation Manual provides guidance on how to develop sustainable strategies
and business models based on life cycle hotspots:
http://www.unep.org/resourceefficiency/Business/Eco-Innovation/TheEco-
InnovationProject/Eco-innovationManual/tabid/1059803/Default.aspx
 UNEP’s Life Cycle Management programme putting life cycle thinking and LCA into a
business context:
http://www.unep.org/resourceefficiency/Business/SustainableandResponsibleBusiness/LifeCy
cleManagement/tabid/78904/Default.aspx
 UNIDO Cleaner Production Toolkit on the implementation of cleaner production programmes:
http://www.unido.org/en/resources/publications/energy-and-environment/industrial-energy-
efficiency/cp-toolkit-english.html
 UNIDO & UNEP’s Enterprise-Level Indicators for Resource Productivity and Pollution
Intensity:
https://www.unido.org/fileadmin/user_media/Services/Green_Industry/Enterprise_Level_Indica
tors_for_Resource_Productivity_and%20Pollution_Intensity.pdf
 U.S. Department of Commerce’s Sustainable Manufacturing 101 Module is closely linked to
the OECD Sustainability Manufacturing Toolkit and provides guidance on understanding the
impact of a product: http://trade.gov/green/sm-101-module.asp
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	35. Sources
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	36. Fusce posuere, magna  sed pulvinar ultricies,
purus lectus malesuada libero, sit amet magna
eros quis (ARIAL 32).
Sources
 CSD Engineers, Switzerland/ISSPPRO, Germany, 2015
 OECD: Sustainability Manufacturing Toolkit, 2011
 UNEP: Eco-Innovation Manual, 2014
 UNIDO: Cleaner Production Toolkit, 2010
 UNIDO-UNEP: Enterprise-Level Indicators for Resource
Productivity and Pollution Intensity, 2010
 U.S. Department of Commerce: Sustainable
Manufacturing 101 Module, 2011
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	37. Fusce posuere, magna  sed pulvinar ultricies,
purus lectus malesuada libero, sit amet magna
eros quis (ARIAL 32).
Images
 ISSPPRO, Germany, 2015
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	38. Disclaimer
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This presentation was prepared with the requested diligence
and with the generally accepted principles of the relevant
field.
If a third party uses the contents of the presentation in order
to take decisions, the authors disclaim any liability for any
kind of direct or indirect (consequential) damage.
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