


Identifying and Assessing Environmentally Sound Technologies (ESTs)
Definition of Environmentally Sound Technologies 
According to Agenda 21 Chapter 34[footnoteRef:1], [1:  Agenda 21, Chapter 34 of the Rio Declaration on Environment and Development http://www.un-documents.net/a21-34.htm
] 

Environmentally sound technologies protect the environment, are less polluting, use all resources in a more sustainable manner, recycle more of their wastes and products, and handle residual wastes in a more acceptable manner than the technologies for which they were substitutes.
Environmentally sound technologies in the context of pollution are "process and product technologies" that generate low or no waste, for the prevention of pollution. They also cover "end of the pipe" technologies for treatment of pollution after it has been generated.
Environmentally sound technologies are not just individual technologies, but total systems which include know-how, procedures, goods and services, and equipment as well as organizational and managerial procedures. This implies that when discussing transfer of technologies, the human resource development and local capacity-building aspects of technology choices, including gender-relevant aspects, should also be addressed. Environmentally sound technologies should be compatible with nationally determined socio-economic, cultural and environmental priorities.
Thus the term ESTs apply to all technologies and their transition to being environmentally sound. They should capture the full life cycle of the technology and all flows of materials such as energy, water etc. over the production and consumption/use of the technology. It should cover the full spectrum from basic technologies that are adjunct to the production system, to fully integrated technologies where the environmental technology is the production technology itself. It should also include closed system technologies and consider the technology development within the ecological and social context. 
Defining environmentally sound technologies in an absolute sense is difficult since the environmental performance of a technology depends upon its impacts on specific human populations, biota and ecosystems, and the availability of supporting infrastructure and human resources for the management, monitoring and maintenance of the technology, as well as the sustainability of natural systems. The soundness of environmental technology is also influenced by temporal and geographical factors, to the extent that some technologies may be environmentally sound now but may be replaced in the future by even cleaner technologies. Likewise, what is environmentally sound in one country or region may not be in another, unless it is redesigned or adapted to make it appropriate for addressing local needs.
Barriers to the Adoption/Transfer of ESTs
Barriers include lack of adequate information; a focus on short term costs and savings; organisational priorities; lack of political or managerial willingness; and lack of support or guidance for EST transfer. 
There is a real need to support governments and other actors with decision-making and defining the most nationally or locally appropriate technologies. The selection of the most appropriate  tools  for  a  given  assessment   depends  on the  nature  of the  technology  and  the  capacity  of decision-makers   and  stakeholders   to understand   and apply  these   tools.   Investments in ESTs and eco-efficient practices require transparent, credible information on which decisions can be based. Well-defined, effectively applied criteria and guidelines for the identification and selection of ESTs are required.

Draft steps to identify, assess and prioritise ESTs at the national or sub-national level 
The following section draws ideas from Sustainability Assessment of Technologies[footnoteRef:2], developed by UN Environment’s International Environmental Technologies Centre (IETC), and the Technology Needs Assessment[footnoteRef:3] methodology to present the steps to identify, assess and prioritise ESTs at the national or sub-national level. The next section on identification and assessment of criteria draws upon criteria from these sources, plus other criteria lists that could be used as a basis for developing criteria for ESTs for the purposes of Indicator 17.7.1. [2:  Application of the sustainability Assessment of Technologies Methodology: A Guidance Manual https://wedocs.unep.org/bitstream/handle/20.500.11822/8649/IETC_SAT_Manual_Nov_2012.pdf?sequence=3&isAllowed=y
]  [3:  Technology Needs Assessment  http://www.tech-action.org
] 

1. Establish Decision context: Situation Analysis
The context in which the decision takes place should be considered. The situation analysis can include baseline data collection, stakeholder consultation, mapping and analyses as necessary.  Finally, situation analysis leads to the setting of realistic targets to be achieved through the proposed technology intervention.  

2. Identification of Technologies: Operational Assessment
In this step, operational assessment is conducted. Technologies could be identified based on expert views and brainstorming with relevant stakeholders, during sector working group sessions, as necessary. The technology identification process may result in a long list of technologies, and the identified technologies could be regrouped under different categories. A stakeholder group could be used to develop consensus on the general and sector-specific criteria used for evaluation in the later stages.

3. Screening Tier (Yes/No)
The short-listed system options first undergo screening using criteria in this stage. A tiered approach is both effective and efficient, as it does not require  exhaustive  data collection  for  all  technology systems  under  consideration. Assessor can eliminate the clearly non-feasible options at an early stage (screening) and then focus on   select   qualified technology systems. In this way, detailed information collection becomes essential  only  for short-listed  technology  systems,  thereby  saving  substantial  time  and effort.
Note: For the options which have qualified the screening, technology fact-sheets can be prepared. They should contain Technology description, characteristics, Institutional and organizational requirements, operation and maintenance, endorsement by experts, adequacy for current climate, Scale/Size of beneficiaries group, disadvantages, capital costs, development impacts, direct and indirect benefits and local context etc.
4. Ranking of Technologies 
Depending on the complexity and sensitivity of the decision to be made, as well as the capacity of stakeholder groups/assessors, a range of aggregation techniques can be applied. In this step, the outcome and performance of each technology are evaluated against each of the criteria selected in the Excel sheet (Simple Weighted Sum method).

5. Assigning weights to criteria 
Essentially, the weight assigned to each criterion within a  category  is  based  on  the  importance  given  to  it  by  the stakeholders/assessor undertaking the assessment. The number or rating assigned to  the  technology  reflects  how  well  the  technology complies  with  each defined  criterion,  according  to  the  stakeholders/assessor’s  judgement.  The ratings within each category are then added up to arrive a score for that category.
6. Combine Weights and Score 
In this step, all the weights and scores for each of the options are combined to derive an overall value. The total weighted score of each technology option are calculated for each technology by multiplying its relative score for each criterion by the corresponding weight given to that criterion.
7. Examine Results 
The technology scoring the highest total relative weighted score can be ranked as the most preferred EST for the situation, whereas the one with the lowest relative score are ranked as the least preferred option. The ranked list of technologies combines all criteria on the same relative scale, and presents the overall preference for technologies.
8. Sensitivity Analysis/ Anticipating Future Scenarios 
The chosen criteria may be assigned different weights, or different scores for technology options may be used.
Identification and Assessment of criteria to evaluate ESTs
The criteria and indicators are probably the most important components of a methodology regarding the assessment of ESTs. These should include, to the extent possible:
· Criteria and indicators proposed under UNEP’s Environmental Technology Assessment Manual
· Criteria and indicators proposed under Technology Needs Assessments
· Criteria and indicators for the Temporal and Spatial dimension of ESTs
· Criteria and indicators to assess the Rebound effect and market/behaviour mediated indirect effects
· Uncertainty
· The need to consider the life-cycle perspective 
·  Risks and restrictions associated with technology choices (Stability or resilience, Size/scale of operation, Flexibility and Adaptability, Hazardous effects, Skill levels needed etc.); and
· Other important considerations, such as the availability of skills and local capacity (supply, operation, maintenance and repairs), which are often overlooked, but provide important pointers for the development of situation-specific criteria and indicators
Based on desk review of criteria for technology assessment and prioritisation, draft criteria and indicators are presented below. 
[bookmark: _GoBack]Screening Criteria 
	Group Heading 
	Criteria 
	Indicators
	Guidance Note/Verification Requirements 
	Reference

	Compliance
	Compliance with local environmental laws
	Yes/No
	This is a fundamental requirement and a rather simple check. The proposed technology system must be in compliance with local as well as national legislation 
	https://wedocs.unep.org/bitstream/handle/20.500.11822/8649/IETC_SAT_Manual_Nov_2012.pdf?sequence=3&isAllowed=y


	Compliance 
	Compliance with national environmental laws
	Yes/No
	
	

	Compliance 
	Compliance with Multilateral Environmental Agreements (MEAs)
	Yes/No
	Check if the proposed technology system results in violation of MEAs
	



Criteria used to Rank Technologies:
Note: Depending on the criteria, the scoring scale may vary between 0 and 100.
1) Technical Suitability 
	Criteria 
	Indicators 
	Guidance Notes/Verification Requirements
	Reference

	Compatibility with local natural conditions (geographical, climate, topographical)
	Low/Medium/High 
	To ensure optimal performance of the technology system, it is necessary to check the compatibility with local natural condition.
	https://wedocs.unep.org/bitstream/handle/20.500.11822/8649/IETC_SAT_Manual_Nov_2012.pdf?sequence=3&isAllowed=y


	Extent of local materials usage
	Low/Medium/High
	Technology intervention should give preference to the use of local materials in light of both cost and social considerations. Reference to vendor information and technology factsheets  may assist in making this decision
	

	Availability of local expertise
	Low/Medium/High
	Local expertise is necessary for commission a new technology system as well as for operating and managing it.Use vendor information and technology fact sheets to make a decision on this criteria.
	

	Performance related track record
	Low/Medium/High
	It is essential to check the track record of both the technology and the vendor. Technology fact sheets, market intelligence and site visits to similar installations will help assign a rating for this criteria.
	

	Compatibility with existing situation (technology, management systems)
	Low/Medium/High
	The new system must be compatible with existing infrastructure/technology systems as well as the organisation’s management systems. It is possible to make  a decision with help of expert opinion supplemented by technology factsheets and vendor 
	

	Adaptability to future situations
	Low/Medium/High
	It is essential to check the technology system’s flexibility or adaptability to future scenarios. Ratings can be assigned by referring to technology factsheets and expert opinions
	

	Process stability
	Low/Medium/High
	The stability of the proposed technology system during its operation phase is a important consideration in bringing about desired results. The technology system must perform in a stable manner under a variety of scenarios/situations during the operation phase, such as shock loads or sudden variations in process parameters. Ratings can be assigned by referring to technology factsheets and expert opinions
	

	Level of automation/sophistication
	Low/Medium/High
	This criteria can be assessed by referring to technology factsheets, past similar case studies and vendor information.
	

	Single purpose or Multi-purpose technology 
	Low/Medium/High
	Can the technology be used in more than one application?
	

	Technological advances and changes in scientific knowledge and understanding 
	Low/Medium/High
	
	https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:063:0001:0039:EN:PDF




	Length of time needed to introduce the technology
	Low/Medium/High
	
	https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:063:0001:0039:EN:PDF


	Production efficiency – productivity 
 
	Low/Medium/High
	
	https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjopMTJq5LcAhXDvRQKHQbTAMwQFjAAegQIARAq&url=https%3A%2F%2Fec.europa.eu%2Fjrc%2Fen%2Fpublication%2Feur-scientific-and-technical-research-reports%2Fguidelines-assessing-environmental-added-value-environmental-technology-life-cycle&usg=AOvVaw2etaT_b1r5NxLyT5U3HVkx


	Production efficiency – final quality
	Low/Medium/High
	
	



2) Environment, health and safety risks

	Criteria 
	Indicators 
	Guidance Notes/Verification Requirements
	Reference

	Risk levels for workers 
	Low/Medium/High
	
	https://wedocs.unep.org/bitstream/handle/20.500.11822/8649/IETC_SAT_Manual_Nov_2012.pdf?sequence=3&isAllowed=y


	Risk levels for communities/beneficiaries
	Low/Medium/High
	
	

	Risk to the environment eg: biodiversity
	Low/Medium/High
	
	

	Impact on human toxicity- cancer effects 
	Low/Medium/High
	
	https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjopMTJq5LcAhXDvRQKHQbTAMwQFjAAegQIARAq&url=https%3A%2F%2Fec.europa.eu%2Fjrc%2Fen%2Fpublication%2Feur-scientific-and-technical-research-reports%2Fguidelines-assessing-environmental-added-value-environmental-technology-life-cycle&usg=AOvVaw2etaT_b1r5NxLyT5U3HVkx


	Impact on human toxicity- non-cancer effects
	Low/Medium/High
	
	

	Impact of acidification
	Low/Medium/High
	
	

	Impact of ionising radiation; photochemical ozone formation 
	Low/Medium/High
	
	

	Impact of particulate matter/respiratory inorganics
	Low/Medium/High
	
	





3) Environment: Resources and emissions 
	Criteria 
	Indicators 
	Guidance Notes/Verification Requirements
	Reference

	Resource usage
	Low/Medium/High
	
	https://wedocs.unep.org/bitstream/handle/20.500.11822/8649/IETC_SAT_Manual_Nov_2012.pdf?sequence=3&isAllowed=y


	Space requirement
	Low/Medium/High
	
	

	Energy consumption per unit 
	Low/Medium/High
	
	

	Extent of use of renewable energy
	Low/Medium/High
	
	

	Extent of use of waste materials as input
	Low/Medium/High
	
	

	Raw material consumption
	Low/Medium/High
	
	

	Resource augmentation capabilities
	Low/Medium/High
	
	

	odor
	Low/Medium/High
	
	

	Extent of use of hazardous materials
	Low/Medium/High
	
	

	Land/space requirements
	Low/Medium/High
	
	

	Fuel
	Low/Medium/High
	
	

	Electricity consumption
	Low/Medium/High
	
	

	Steam
	Low/Medium/High
	
	

	Water consumption
	Low/Medium/High
	
	

	Noise and vibrations
	Low/Medium/High
	
	

	Protection of atmosphere 
	Low/Medium/High
	
	

	Conservation and biological diversity 
	Low/Medium/High
	
	

	Recovery and recycling of substances generated and used in the process and of waste, where appropriate
	Low/Medium/High
	
	https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2012:063:0001:0039:EN:PDF


	Emission of pollutants to air
	Low/Medium/High
	
	https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjopMTJq5LcAhXDvRQKHQbTAMwQFjAAegQIARAq&url=https%3A%2F%2Fec.europa.eu%2Fjrc%2Fen%2Fpublication%2Feur-scientific-and-technical-research-reports%2Fguidelines-assessing-environmental-added-value-environmental-technology-life-cycle&usg=AOvVaw2etaT_b1r5NxLyT5U3HVkx


	Emission of pollutants to water 
	Low/Medium/High
	
	

	Emission of pollutants to soil 
	Low/Medium/High
	
	

	Production of non-hazardous waste
	Low/Medium/High
	
	

	Production of hazardous waste 
	Low/Medium/High
	
	

	Impact on Climate change

	Low/Medium/High
	
	

	Impact on ozone depletion
	Low/Medium/High
	
	

	Impact due eutrophication-terrestrial
	Low/Medium/High
	
	

	Impact due eutrophication-aquatic 
	Low/Medium/High
	
	

	Impact due to Eco toxicity 
	Low/Medium/High
	
	

	Resource depletion of mineral and fossil fuel
	Low/Medium/High
	
	

	
	
	
	



4) Economic and Financial aspects 
	Criteria 
	Indicators 
	Guidance Notes/Verification Requirements
	Reference

	Capital investment
	Low/Medium/High
	
	https://wedocs.unep.org/bitstream/handle/20.500.11822/8649/IETC_SAT_Manual_Nov_2012.pdf?sequence=3&isAllowed=y


	Operation and maintenance costs
	Low/Medium/High
	
	

	Benefits ( energy, fertilizer, reclaimed land, enhanced biodiversity)
	Low/Medium/High
	Economic returns 
	

	Economic viability
	Low/Medium/High
	NPV, IRR, C/B ratio, payback
	

	
	
	
	

	
	
	
	



5) Social and cultural aspects 
	Criteria 
	Indicators 
	Guidance Notes/Verification Requirements
	Reference

	Acceptability
	Low/Medium/High
	
	https://wedocs.unep.org/bitstream/handle/20.500.11822/8649/IETC_SAT_Manual_Nov_2012.pdf?sequence=3&isAllowed=y


	Extent of necessary resettlement and rehabilitation of people 
	Low/Medium/High
	
	

	Income generation potential
	Low/Medium/High
	
	

	Reduction of poverty
	Low/Medium/High
	
	

	Reduction of inequity
	Low/Medium/High
	
	

	
	
	
	



