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SGDF Transaction Assessment Guidelines

For Green Project Finance

	A. Transaction Structure

	Appropriate?
Covenants required? If so, outline.


	B. Sponsor/ Obligor

	Adequate Capacity?
Credit standing?
Covenants required? If so, outline.


	C. Assessment on Project Description – for assessment process and criteria by sector see Annex A

	Assessment Criteria Summary – see attached spreadsheet for assessment details and component assessments

	Criterion
	Sub-criterion
	Overall Project Assessment (summary from spreadsheet)

	
	
	Ranking – 1 Good/ 2 Advanced/ 3 Transformational
	Brief Narrative Justification of Ranking/ Comment

	Impact
	GHG
	
	

	
	Adaptation
	
	

	Paradigm Shift
	Upscaling
	
	

	
	Innovation
	
	

	
	Regulatory Frame
	
	

	
	Knowledge/ Lessons learned
	
	

	Sustainability
	Economic
	
	

	
	Social
	
	

	
	            Gender
	
	

	
	Environment
	
	

	
	            Pollution
	
	

	Needs of Recipient
	Financing Gap
	
	

	
	Constituency
	
	

	Ownership
	Commitment 
	
	

	
	Capacity to Implement 
	
	

	
	Engagement of stakeholders
	
	

	Efficiency and Effectiveness
	Economic effectiveness
	
	

	
	Financial Effectiveness
	
	

	
	Cost Effectiveness
	
	

	
	Leverage
	
	

	Additional Assessment: Brief description
Poverty Impact
Covenants required? If so, outline.


Safeguards Issues
Covenants required? If so, outline.


Governance:
Covenants required? If so, outline.




	D. Costs (by component if necessary)

	Covenants required? If so, outline.


	E. Sources and Uses of Funds (by component if required)

	Covenants required? If so, outline.


	F. Financial Ratios/ Assessment

	Adequate performance? Risks applicable?
Covenants required? If so, outline.


	G. Market/ Offtaker Assessment

	Overall of the market projections (demand and supply scenarios)
Assessment of credit-worthiness of key customer(s)/ offtakers.
Comment on offtaker risk rating, financial data, offtake agreement (synopsis)
Covenants required? If so, outline


	H. Technical Assessment

	Compliance with standards (See Annex B)
· Green city
· Engineering/ pollution 

Covenants required? If so, outline.

Green Procurement Guidelines (see Annex C) followed?
Covenants required? If so, outline.


	I. Policy Issues

	Highlight any deviations from SDGF policies and outline rationale for exception
Covenants required? If so, outline.


	J. Level of Concessionality

	Determine and justify level of concessionality 

	K. Assessed Risk Level (R1, R2, R3)

	Determine and justify risk level 

	Portfolio Analysis

	Sector representation ok?
Comment on project sector in relation to portfolio priority 


	Appraisal and Approval

	

	

	Initial Review by:
	

	
Appraised by …:
	

	
  Approved/endorsed by :
	

	

  Approved by credit committee
	

	
Approved by Board (if applicable):

	
 (name of meeting chairperson, signature and date of meeting)





ANNEX A   GREEN ASSESSMENT

A1. Overview
The spreadsheet guide provides the assessment framework.
[image: ]

The example spreadsheet shown above is for a project that has 3 components.
The spreadsheet assesses the performance of each component against each of the GCF investment criteria (and sub-criteria).
The spreadsheet weights:
1. The criteria – users are free to change weightings but they must add up to 1 (see check totals at bottom of spreadsheet). Indicative weights were chosen to prioritise key GCF objectives.
2. The components – the weight is determined by the relative percent of total project cost that the component represents – they must add up to 1 (see check total at right top of spreadsheet).
Criteria 2, 3 (except environment), 4, 5 and 6 (except cost effectiveness) are scored according to judgement as to how well the component performs against narrative criteria set out in Section A3 below.
Criteria 1, 3 Environment sub-criterion, and 6 Cost effectiveness sub-criterion are scored according to performance against quantitative criteria using the the process set in Section A4 below.
Each component is assessed per sub-criterion as to whether it is transformational (=3), advanced (=2) or good (=1). 
The spreadsheet calculates the overall score for the project given the weightings set and the net result is classed as transformational (greater than or equal to 2.33 to 3), advanced (greater than or equal to 1.67 to 2.33) or good (1 to 1.67) according to this score.
Note: The standard template contains both mitigation and adaptation assessments under Criterion 1 with a total weighting of 25 points. Where the project has only mitigation or adaptation benefits, the Criterion will still retain the full 25 points weighting.  

[bookmark: _Toc503801585]A2 Program/ Project Criteria 

The GCF has developed an impact framework[footnoteRef:1] that has been adopted by SGDF and is used as the basis for project assessment – and which should guide project development. The GCFs priority is:  [1:  See Green Climate Fund: https://www.greenclimate.fund/documents/20182/24943/GCF_B.07_06_-_Investment_Framework.pdf/] 

Shifting to low-emission sustainable development pathways through -
· Low-emission energy access and power generation
· Low-emission transport
· Energy efficient buildings, cities and industries
· Sustainable land use and forest management.
Increasing climate-resilient sustainable development for -
· Enhanced livelihoods of the most vulnerable people, communities, and regions
· Increased health and well-being, and food and water security
· Resilient infrastructure and built environment to climate change threats
· Resilient ecosystems.
The GFCF can potentially support investments in all these areas and it is proposed that the GFCF adopt project performance assessment criteria compatible with GCF criteria because a) these criteria constitute the only comprehensive, internationally-recognized green project assessment framework; and b) the GFCF may wish to attract GCF financing, either in the first phase or subsequently – in which case application of the assessment framework will be mandatory. The GCF requires the preparation of a Concept Note (CN) that describes the project.

[bookmark: _Toc503801586]Addressing Impacts in the Project Proposal

The ADB, or other Accredited Entity (AE), must submit the CN, providing a brief description of the expected performance of the proposed project or program against these investment criteria. Where possible, quantitative indicators of performance against performance indicators should be used (e.g. 5 million tCO2eq to be reduced or avoided, or 15,000 expected direct beneficiaries). They present a stronger case for the project. The indicators below are discussed in relation to how they should be presented to the GFCF, but the same information and assessment will be required for a GCF application.
Impact Potential:
In this section the project proponent must specify the climate mitigation and/or adaptation impact. The Fund’s Investment Framework has four core indicators to which every application should respond, two of which are contained within this sub-section. These core indicators should be based on supporting evidence for the project/program, possibly including pre-feasibility studies or feasibility studies. The methodology used for calculating the values should also be provided so that the values and underlying assumptions may be validated during the review process. Finally, the project proponent should provide a benchmark in a comparable context (e.g. country, sector and/or technology) against which the indicator(s) can be compared.
The two core indicators for impact potential are as follows:
· Mitigation core indicator: Total tons of CO2 to be avoided or reduced per annum – see Section 4.5 Mitigation sub-sections for sector indicators.
· Adaptation core indicator - expected total number of direct and indirect beneficiaries and number of beneficiaries relative to total population (e.g. total lives to be saved from disruption due to climate-related disasters) – see Section 4.5 Adaptation sub-sections for sector indicators.

In addition to the core indicators above, project proponents are encouraged to provide specific values for other indicators as they see fit. As with the core indicators, the methodology used for calculating the indicators and values should be provided. The Fund’s Investment Framework details possible indicative assessment factors that may help entities to quantify impact potential. For example, a renewable energy project or program may wish to provide the expected number of MW of low-emission energy capacity installed, generated and/or rehabilitated. This is consistent with an indicative assessment factor within the Investment Framework, which contains a range of mitigation and adaptation factors to consider. Similarly for adaptation projects, given GCF guidelines the number of beneficiaries is required and in some cases may be the only rational way of assessing the project. Further, the use of one, standardized criterion will enable easier aggregation of data. However, additional measures of assessing benefit, such as assessing net economic benefit (costs avoided) should be cited where practical.

Along with quantitative indicators, project proponents may wish to supplement with more qualitative information, such as the degree to which the proposed activity avoids lock-in of long-lived, high-emission infrastructure (mitigation) or long-lived, climate- vulnerable infrastructure (adaptation). The project proponent therefore has significant leeway to respond to quantitative and qualitative factors that will strengthen their application.

Paradigm Shift Potential:

In terms of paradigm shift, the application may emphasize one or multiple factors below. The project proponent should provide the estimates and details of the below and specify other relevant factors.

Scaling Up and Replication for mitigation and adaptation
The application should present specific values for scaling up and replication (e.g. a 30 MW hydroelectric power station that can be replicated at four different specific sites in the region). A proposal with a high potential for scaling-up, for example an early warning system for an individual province that can be scaled up to several surrounding provinces, should present a concrete plan to do so. A proposal with high replication potential, for example a hydroelectric power station in a region with several potential sites identified in a supporting technical study, should also present specific replication opportunities that can be explored. Scaling up and replication potential will have a number representing the multiples of initial impact size combined with supporting justification.

Innovation 
Innovative ideas or elements should be highlighted and described by the project proponent. For example, fostering new market segments, creation of business models and/or the development or adoption of new technologies. Innovation is context-specific, and the application should specify the circumstances in which the innovation takes place.
Knowledge and Learning
Any potential for knowledge sharing or learning at a project or institutional level should be highlighted. For example, if the project/program will generate useful lessons learned, a plan should be elaborated that specifies how those lessons can then be captured and shared with other individuals, projects or institutions, including through the monitoring and evaluation of the project or program.

Improving the Enabling Environment 
The sustainability of outcomes and results beyond the completion of the intervention should be highlighted by the project proponent. The application may elaborate on the arrangements that provide for long-term and financially sustainable continuation of key outcomes and activities. In circumstances where the planned activities do not generate financial reflows, a thorough explanation of long term financial sustainability is needed. project proponents may also wish to highlight the aspects of market development and transformation in which the project or program creates new markets and business activities at the local, national or international levels. If the project or program addresses or eliminates systematic barriers to low-carbon and climate resilient solutions, or changes incentives by reducing costs and risks, these aspects can be highlighted.

Improving Regulatory Framework and Policies 
If the project or program advances national or local regulatory or legal frameworks and is expected to bring significant benefits in this regard, the project proponent must elaborate. Of particular interest is the shifting or alignment of incentives to promote investment in low-emission or climate-resilient development, and/or the mainstreaming of climate change considerations into policies and regulatory frameworks at all decision-making levels.

Sustainable Development Potential:
The project proponent must provide the expected environmental, social and health, and economic co-benefits. Also, it must provide the gender-sensitive development impact, which will aim to reduce gender inequalities in climate change impacts. These co-benefits and wider positive impacts may be drawn from an economic analysis of the proposed activities and can be strengthened with more qualitative factors. As with the impact potential indicators in the previous subsection, quantitative sustainable development potential indicators are welcome and should be supported by an analysis or study. The calculation methodology should also be provided. Examples of sustainable development indicators include the following:
Economic co-benefits
· Total number of jobs created
· Amount of foreign currency savings
· Amount of government’s budget deficits reduced
Social co-benefits
· Improved access to education
· Improved regulation or cultural preservation
· Improved health and safety
Environmental co-benefits – see Section 4.5 Adaptation sub-sections.
· Improved air quality
· Improved soil quality
· Improved biodiversity
Gender-sensitive development impact
· Proportion of men and women in jobs created
project proponents may propose their own indicators that highlight the sustainable development potential of the project or program. In addition to the indicators above, and any other indicators a project proponent may wish to include, a strong narrative of the expected co-benefits may also supplement and further contextualize the application.

Needs of Recipient
The project proponent must describe the scale and intensity of vulnerability of the country and beneficiary groups and elaborate how the project or program addresses the identified needs. Examples include the following;
Vulnerability of the country and beneficiary groups (adaptation only) - the application may address the scale and intensity of exposure to climate risks for the beneficiary country and groups, which could include the exposure of people, social or economic assets or capital to risks derived from climate change. Exposure could be expressed in terms of size of population and/or social or economic assets or capital. The proposed activities may support specific beneficiary groups which are identified as particularly vulnerable in national climate or development strategies, which should then be highlighted with relevant sex disaggregation.

Economic and social development level of the country and affected population: - the project proponent must describe the level of social and economic development (including income level) of the country and target population. Examples of the target population may include minorities, disabled, elderly, children, female heads of households, and indigenous peoples or others.

Absence of alternative sources of financing - project proponents may describe the barriers that created the lack of alternative funding sources for the project or program.

Needs for strengthening institutions and implementation capacity, the application may describe opportunities to strengthen institutional and implementation capacity in relevant institutions.

Country Ownership
Country ownership is critical to the success of the application. The project proponent must provide details of the sections below, plus other relevant factors:
· Coherence and alignment with the country’s national climate strategy and priorities: The application should detail how its objectives are aligned with the priorities in the country’s national climate strategy. The project proponent may refer to NAMAs, NAPs, Technology Needs Assessments (TNAs) or others, as appropriate
· Capacity of project proponent to deliver: the project proponent should provide a brief description of how the project will be implemented (e.g. local developers, partners and service providers), and the roles these entities will play, respectively. The track record and relevant experience of the entities in similar or relevant project or program circumstances can be elaborated
· Stakeholder engagement process and feedback received from civil society organizations and other relevant stakeholders: The consultative process must be emphasized in the description of the country ownership, both with the relevant national designated authority and with the wider group of stakeholders

Efficiency and Effectiveness
Economic and financial analysis primarily drives the efficiency and effectiveness criterion, and the application should make the case for strong cost effectiveness and financial soundness. The efficiency and effectiveness of the proposed financial structure is particularly important, as the requested funding should be the appropriate amount necessary, and in the proper form (i.e. proposed financial instrument) to make the project or program viable, but not more.

Efficiency and effectiveness includes two core mitigation indicators. The project proponent must provide values and supporting justification, including the calculation methodology and citations of relevant studies, for these core indicators, if applicable:
1. Estimated cost per tCO2 eq. (total investment cost/expected lifetime emission reductions) – benchmark against McKinsey China Cost-Abatement calculations[footnoteRef:2] [2:  See McKinsey and Company. 2009. China’s Green Revolution: Prioritizing technologies to achieve energy and environmental sustainability. Beijing.] 

2. Expected volume of finance to be leveraged as a result of the Fund’s financing, disaggregated by public and private sources
In general, the economic and financial analysis, including the financial model if applicable, should guide the preparation of the response to this criterion. Project proponents may specify the following factors as relevant, including:
· Financial adequacy and appropriateness of concessionality: Along with the financial model and analysis, project proponents may also specify how the proposed financial structure (funding amount, financial instrument, tenor and term) is adequate and reasonable, and further demonstrates that how structure provides the appropriate concessionality to make the proposal viable
· Amount of co-financing: For mitigation projects and programs, the co-financing ratio (total amount of the Fund’s investment as percentage of project) should generally be provided and detailed. For projects or programs that may not leverage a significant level of up-front co-financing, the project proponent may instead demonstrate a significant level of indirect or long-term investment mobilized as a result of the proposed activities
· Financial viability and other financial indicators: Indicators of particular interest include the economic and financial rate of return (with and without the Fund’s support). Other financial indicators, including the debt service coverage ratio, may be provided as applicable. A description of the financial soundness in the long term beyond the Fund’s intervention may also be helpful for the reader
· Application of best practices and degree of innovation: The project proponent must provide an explanation of how the best available technologies and/or best practices are considered and applied. Best practices may also take the form of indigenous knowledge
· Key efficiency and effectiveness indicators (mitigation only)
· Estimated cost per t CO2eq to total investment cost divided by the expected lifetime of emission reductions – performance by sector as set out in Section 4.5;
· Expected volume of finance to be leveraged by the proposed project/programme and as a result of the Fund’s financing disaggregated by public and private sources.
The information provided under this section will inform Section E of the GCF Funding Proposal – Expected Performance against the Investment Criteria.

[bookmark: _Toc503801587]A3 Performance Indicators

It should be noted that at initial application stage, a final and full description of the project or program performance against the criteria and sub-criteria is not expected. This is primarily because it may involve detailed design, and final approval of both sponsors and financiers. However, the application should state - based on the PFS - justify the expected level of performance in relation to each of the criteria and sub-criteria. 
It should further be noted that the performance indicators are ‘additive’ in that achieving a higher level of performance means that the program or project also continues to meet indicators for lower levels of performance.
The table below sets out the narrative descriptions of indicators and links them to the Indicative Assessment Factors (as defined in the Initial Investment Framework: activity-specific sub-criteria and indicative assessment factors.

Table A3.1 GCF investment Criteria
	Investment Criterion/ Sub-criterion
	Performance Level

	
	Good Practice
	Advanced Benefits
	Transformational

	Impact (E1)

	GHG Mitigation (tons)
	GHG indicators and performance by sector – see Mitigation sub-sections of Section 4.5


Adaptation indicators and performance by sector – see Adaptation sub-sections of Section 4.5



	Beneficiaries of increased resilience to climate impacts – direct
	

	Beneficiaries of increased resilience to climate impacts – indirect
	

	Other relevant indicators
	

	Paradigm Shift (E2

	Scaling up & replication
(about institutional structures)
	Providing well-designed on-the-job training for implementing agencies relating to planning and implementation of green investments
	Undertaking structured, well-resourced institutional strengthening of planning, financing and implementing agencies for green investments within sectors associated with the project or program
	Providing organizational and financial bases for continuing integrated and sustained multi-sectoral investments for urban climate mitigation and adaptation.

	Knowledge & learning
	Program or project has a clear, funded set of activities to document and disseminate outcomes/ results (E&M plan as per IAFs)
	Support to National sectoral partnerships and dialogue to enhance green investment
	Support to National and International Partnerships, knowledge exchange and dialogue on integrated approaches to enhancing green investment

	Enabling environment and Regulatory Framework (about policies adopted/implemented by institutions)
	Providing a well-designed process of policy dialogue for regulatory and implementing agencies relating to planning, financing and implementation of green urban investments
	Undertaking structured, well-resourced national policy dialogue with planning, financing and implementing agencies for green urban investments within sectors associated with the program or project
	Establishing a regulatory framework that provides incentives and funding  to undertake focused, integrated and sustained multi-sectoral investments for urban climate mitigation and adaptation 

	Innovation
(about operational or financial technology – includes ICT overlays for current technology)
	Program or project demonstrates that it has canvassed appropriate, available technical and financing options available and has selected appropriate options given client needs and capacities
	Program or project demonstrates that it is utilizing new planning, financing and/or operational technology, processes or systems that will enable greater impact per unit input in terms of mitigation and/or adaptation benefits, co-benefits, and/or upscaling/ replication. 
	Program or project demonstrates that it is utilizing integrated systems for planning, new technology, financing and/or operations capable of driving synergies across investment sectors that will, in turn, enable greater impact per unit input in terms of mitigation and/or adaptation benefits, co-benefits, and/or upscaling/ replication.

	Sustainable Development Potential (E3)

	Economic
	 Project or programme demonstrates it has considered ways to maximise the local economic benefits of the proposed investment
	Program or project is designed to provide opportunities for enhancing employment either directly (see CDIA sectoral guidelines as an example) or indirectly through enhanced productivity, skills and/or competitiveness. 
Programme/ project provides adaptation co-benefits elating to energy and/or water security.
	Program or project is structured to promote markets for green technologies. 

	Social
	MDB equivalent social safeguards addressed adequately
	Program or project leads to active adoption of climate positive action by stakeholders involved in the program or project or builds their community resilience to climate impacts.
Program or project is designed to provide opportunities for social inclusion as an integral part of its design (see CDIA sectoral guidelines as example).
Programme/ project is designed to provide cultural-heritage or health-safety co-benefits.
	Program or project leads to active adoption of climate positive action across a broad range of stakeholders both directly impacted by the program or project and external to it.
Program or project is proactive in relation to ensuring that the benefits of the investment are shared by lower income/ disadvantaged groups in terms of employment and/or supplying inputs.

	· Gender
	Relevant gender policy (MDB equivalent) addressed adequately
	Supports proactive involvement of women in program or project planning and implementation.
	Supports gender mainstreaming
(ADB definition)

	Environmental
	MDB equivalent/ Equator Principles environmental safeguards addressed adequately[footnoteRef:3] [3: ] 

	Program or project is designed to provide significant co-benefits such a better air/ water quality as an integral part of its design (see CDIA sectoral guidelines as example).
	Program or project to act as catalyst for broader adoption of policies and process which will provide significant co-benefits such a better air/ water quality in a broader region or in other regions.

	
	Pollution indicators and performance by sector – see Pollution sub-sections of Section 4.5

	Needs of Recipient (E4)

	Justification of additional financing
	Project or programme demonstrates that there is a need for finance to address inability of local capital market to finance the project and/or there is a binding government budget constraint.
	Project or programme acts as a catalyst for local climate finance in capital markets, new instruments and/or new funding sources/ mechanisms.
	Project or programme acts as a catalyst for value adding international climate finance through capital markets, and/ or new instruments therefor. 

	Level of vulnerability
	Number of people/ percent of economic activity at risk – both gross and as proportion of city/ region/ national totals. 
Disaggregate by social group and gender where appropriate (as in IAF).

	Ownership (E5) – Minimum standards pass/fail: if submitted 3 

	Ownership level
	
	
	Program or project is included/ implied in climate strategy/INDCs.

	Capacity to implement
	
	
	Previous track record in similar programs or projects.

	Engagement with relevant institutions and civil society
	
	
	Local institutions fully engaged in program or project design. Civil society informed as per guidelines.

	Efficiency & effectiveness (E6)[footnoteRef:4][footnoteRef:5] [4:  At present, with the exception of cost-abatement figures benchmark figures for these indicators are tentative or do not exist. Narrative description of indicators should reflect a) increasing targeting of concessionality and b) relative timelines for removal of GCF-funded – and other – subsidies, in the economic and financial assessments respectively.]  [5:  Some sub-criteria have been rearranged and downgraded to indicators for analytical coherence.] 


	[bookmark: _Hlk485136090]Economic effectiveness
	Economic rate of return analysis above climate-relevant hurdle rate, i.e. Economic BCR > 1
Justification for level of concessionality

	Financial effectiveness
	Using the relevant Weighted Average Cost of capital, Financial BCR > 1
(with/ without GCF support)
Justification of effectiveness of funds flow, financial management, funding mechanisms, financial instruments – and the sustainability of these structures beyond GCF support.

	Cost effectiveness
	For mitigation:
$/ ton Carbon equivalent
See Mckinsey Cost-Abatement estimates average (this number to 1/3 of way to zero limit or best performance is ‘good practice’)
$/ per person GHG related co-benefit (e.g. air quality)
For adaptation:
$/ person direct adaptation benefit
$/ person indirect adaptation benefit

Minimum of 10% of capital cost required for adaptation if it is to be considered as a combined mitigation/ adaptation project. Where data is available utilize EBRD calculation methodology set out at https://www.ebrd.com/documents/climate-finance/implementing-the-ebrd-green-economy-transition.pdf
The Climate Resilience Benefit (CRB) as defined in the EBRD methodology is used to determine performance in adaptation cost effectiveness – ADB recommended climate-relevant discount rates to be used to determine present value of benefits. This is given as: CRB/ Project Cost Ratio (CRR). Where the CRR >.1 = good practice. 
	

1/3 to 2/3 of way to zero limit or best performance is ‘advanced practice’





CRR > 1.5 but < 2 = advanced practice
	

Above 2/3 of way to zero limit or best practice 








CRR > 2 = transformational practice

	Co-financing leverage
	1 = Good: 1-3 = Advanced; >3 = Best



[bookmark: _Toc503801588]A4 Quantitative Project Design Indicators and Performance

[bookmark: _Toc503801589]Indicator Overview

The challenge for assessing Investment Criterion 1 Impact, Criterion 3 (Environmental) Sustainability and Criterion 6 Effectiveness is to establish not just standards, but some kind of ranking of performance against best practice. Given the above narrative criteria that can be applied to non-quantitative Investment Criteria, it was considered that a ‘’three tiered’’ approach to quantitative indicators would be appropriate. Based on some measure of good practice as a baseline for Business as Usual, the numerical difference between this and ‘’best practice’’ can be divided in 3 segments corresponding to ‘’good practice. ‘’advanced practice’’ and ‘’transformative or best’’ practice. Standards selected as “best practice” were, in general, EU standards. These were chosen because a) they were reasonably aspirational standards that had b) been agreed by a range of EU countries across a spectrum of economic development. Where EU regulations required detail standards to be enacted in national laws, UK standards were generally used as they are accessible in English. 

The concept used in respect of GHG emissions rating established, in each sector, current good technical practice Business as Usual (BAU) GHG performance[footnoteRef:6] – for example, GHG emissions of Euro 5 for buses in the public transport sector. Then this is translated into an indicator that is useable in relation to urban development and is technically ‘’agnostic’’ – for example, GHG emissions per passenger km. The ‘’zero limit’’ is then set – for example, electric busses running on wind power generation (Scope 2). The spectrum from current good practice BAU to zero limit is then divided into three segments – corresponding to the Good Practice, Advanced Benefits and Transformational categories set out above – see diagram below. These standards will be established, by sector, in the Mitigation sub-sections below. Comparable data are only available for Scope 2 emissions. It would be desirable to use Scope 3 emissions[footnoteRef:7] but this appears not to be technically feasible at this stage given data availability. [6:  GHG emissions should be calculated using IPCC methodologies where available (reference IPCC 2006 Guidelines: https://www.ipcc-nggip.iges.or.jp/public/2006gl/ ), otherwise consultants will have to define the methodology in line with either an analogue IPCC methodology, an established sector methodology or one they develop subject to scrutiny by GCF Independent Review panel or equivalent.]  [7:  Scope 3 emissions would include full life cycle assessment and encourage use of carbon offsets against manufacture/ construction and disposal.] 

[image: ][image: ]

The base concept used in respect of adaptation rating establishes, in each sector, current levels of impact in terms of people affected in a significant way – either directly or indirectly. A BAU project of good current practice then establishes the BAU baseline (a 5 percent improvement). The definition of ‘’significant’’ is, to some extent, based on professional judgement as to what is achievable in a sector, and thus will vary by sector. For example, the number of people being impacted by flooding – either directly through having possessions damaged or indirectly through. For example, being delayed on a commute. The ‘’zero limit’’ is then set – for example, reducing the people impacted by flooding by 30 percent. These percentages were set based on the expected impact of a medium to large size ADB sector loan investment in a medium to large size (1 million to 5 million) city. The spectrum from current good practice BAU to zero limit is then divided into three segments – corresponding to the Good Practice, Advanced Benefits and Transformational categories set out above – see diagram above). These standards will also be established, by sector, in the Adaptation sub-sections below. Where project benefit calculations are based on projections of worsening impacts due to climate change, it is important that the assessment of these benefits, ie those benefiting significantly from the investment (both directly and indirectly), be related to impacts demonstrated by down-scaled climate models.

The concept used in respect of pollution rating established, in each sector, related to the standards set for performance. The baseline levels (BAU) are established by Chinese standards. Higher levels of performance are established by reference to additional standards which increase resilience or have other climate benefits. EU standards are often used (where appropriate) to establish ‘’best practice” in these additional outcomes. Intermediate performance is determined according to the extent to which these outcomes are achieved.  As above, the spectrum from current good practice BAU to zero limit is then divided into three segments – corresponding to the Good Practice, Advanced Benefits and Transformational categories set out above. These standards will also be established, by sector, in the Pollution sub-sections below. Where project benefit calculations are based on projections of worsening impacts, it is important that the assessment of these benefits, ie those benefiting significantly from the investment (both directly and indirectly), be related to impacts demonstrated by sound technical assessments, and supported by down-scaled climate models to define the impact of climate change on the pollutant.

The concept used in respect of cost effectiveness rating uses McKinsey estimates of average abatement cost in each sector (see footnote 6). As with most adaptation indicators, this level is taken as the BAU baseline. ‘’Good practice’’ is then set as a percentage around this baseline – 10 percent either side unless this is impractical. Advanced Practice is defined as between a 10 and 30 percent improvement and Transformational/ Best practice is above 30 percent improvement. Indicative cost-abatement numbers are given in each sector.
The sub-sections below set out the logic and sources of indicators in each sector. The sector analyses are structured by the primary mitigation investment. Adaptation investments are discussed under the linked mitigation investment – for example water saving in agriculture is discussed under agriculture investments in the “environment” sector. The final sub-section (4.5.8) summarises the indicators.

[bookmark: _Toc503801590]Water and sanitation, 

Water supply

Mitigation 
The following are Chinese best practice standards from experience in the carbon market. These standards are to be used as the BAU baseline for “good practice”. 

Table A4.1 Water Supply Chinese Mitigation Best Practice
	Unit （g CO2e/L）

	0.105（Groundwater ratio 0-20%）

	0.156（ Groundwater ratio 21-30%）

	0.182（ Groundwater ratio 31-40%）

	0.207（ Groundwater ratio 41-50%）

	0.233（Groundwater ratio 51%-60%）

	0.36（ Groundwater ratio 61%-100%）



















For circumstances where these standards are not applicable the BAU standard is: UK Water 2008 – good practice in treatment and delivery (national so varying circumstances)
· .271g CO2e/ litre
Source: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/291728/scho0708bofv-e-e.pdf
http://oco-carbon.com/metrics/embodied-carbon-of-water-update/ (gives .79g but this is combined water and sewerage)
‘’Zero limit’’ is 0 g CO2e/ litre using fully renewable energy with offsets for any related directly attributable emissions (eg maintenance fleet). 

Adaptation
BAU standard: Rainwater capture and recycling augmenting potable water deliveries by over 5%[footnoteRef:8] to consumers[footnoteRef:9]. Good practice is from 5% to 10% increment. [footnoteRef:10] [8:  Needs to be significant based on good professional practice – this issue applies in the case of all adaptation metrics.]  [9:  Relevant service areas need to be defined – with clear justification – on a project-by-project basis – for example, the area could be city-wide for a water supply system in a medium sized city (say 500,000 to 1 million) but refer to a water service district in a megacity. Each sector will have a different definition of consumer service area.]  [10:  Improvement needs to be significant to impact the quality of individual’s lives. This approach is taken in all adaptation sections.] 

Advanced practice – 10% to 30%; Best practice – over 30%.

Pollution 
Standards: Council Directive 98/83/EC On Drinking Water Quality [also ISO]; EU Council Directive 75/440/EEC Quality Required of Surface Water Intended for the Abstraction of Drinking Water.
Indicators for drinking water set in Annex 1 covering Microbiological and Chemical indicators
Indicators for Raw Water set in Annexes covering microbiological characteristics, toxic compounds and other substances with a deleterious effect on human health), variables affecting the taste and odour of the water (e.g. phenols), variables with an indirect effect on water quality (e.g. colour, ammonium) and variables with general relevance to water quality (e.g. temperature).
In relation to water supply, full compliance with the above standards is considered Best Practice, with partial compliance of key indicators considered advanced practice.

Cost Efficiency
The McKinsey abatement cost calculations do not nominate an average cost for abatement cost in this sector. This is probably because the actual level of emissions from this sector is relatively small. No international comparator is evident.

Waste water 

Mitigation
The following are Chinese best practice standards from experience in the carbon market. These standards are to be used as the BAU baseline for “good practice”.

Table A4.2 Waste Water Chinese Mitigation Best Practice
	Unit （g CO2e/L）

	0.315 (Urban sewage treatment and reuse of reclaimed water）

	0.429 (Industrial wastewater treatment）

	0.894 (Industrial reclaimed water production）






For circumstances where these standards are not applicable the BAU Standard is: UK Water 2008
· .476g CO2e/ litre
Source: https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/291728/scho0708bofv-e-e.pdf
‘’Zero limit’’ is 0 g CO2e/ litre – fully utilizing waste as an energy source and using fully renewable energy, for example, with offsets for any related directly attributable emissions (eg composting, maintenance fleet). 

Adaptation
BAU standard: Waste water treatment infrastructure “hardened”[footnoteRef:11] to flood and other impacts serving 5% to 10% of consumers is good practice. [11:  Meaning that extra investment is made in the infrastructure to make it resilient to climate (and other potential) impacts – for example, investment in waste water treatment plants to enable them to continue to function and to prevent pollution if there is severe flooding. ] 

Advanced practice – 10% to 30%; Best practice – over 30%.

Pollution: 
Standards: Council Directives 86/278/EEC and  91/271/EEC for sludge 
Indicators set in Annexes on Biochemical oxygen demand (BOD5 at 20 °C) without nitrification, Chemical Oxygen Demand (COD), Suspended solids, Phosphorous and Nitrogen discharges.
In relation to water supply, full compliance with the above sludge treatment standards coupled with a waste-to-energy installation is considered Best Practice, with adherence to sludge standards considered advanced practice.
Source: http://ec.europa.eu/environment/archives/enlarg/handbook/waste.pdf

Cost Efficiency
The McKinsey abatement cost calculations do not nominate an average cost for abatement cost in this sector. This is probably because the actual level of emissions from this sector is relatively small. No international comparator is evident.
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Mitigation (Public transport)
The following are Chinese best practice standards from national and provincial levels. These standards are to be used as the BAU baseline for “good practice”. 

Table A4.3 Transport Chinese Mitigation Best Practice
	g CO2/km

	973 (City bus)

	623 (Public passenger transport)

	589-677 (Shandong Province, commercial passenger transport), (large vehicle 12 meters ≥ car length > 9 meters)

	348-434 (Shandong Province, commercial passenger transport), (Medium vehicle 9 meters ≥ car length > 6 meters)








Notes
1. There is insufficient Chinese data to establish a well-to-wheel standard and so only direct vehicle emissions are used.;
2. The average carbon emission level of public passenger transportation nationwide is calculated according to the energy consumption data of urban public transportation and highway class passenger transportation provided by the 2017 transportation industry statistical bulletin;
3. The emission level of Shandong Province is based on the local standard of Shandong Province. Data calculation for the fuel consumption limit of passenger transport vehicles of road transport enterprises (DB37/839-2007) using the calculation: carbon emission = (100 km energy consumption/ oil product discount standard coal coefficient) × oil product carbon dioxide emission coefficient.

For circumstances where these standards are not applicable the BAU Standard is: Euro 5 diesel, articulated bus
· 1,300g CO2e/ km (well-to-wheel – Scope 2 equivilent)
Source: Repic (Switzerland) Real World Performance of Hybrid and Electric Buses Grütter Consulting 2014
‘’Zero limit’’ is 0 g CO2e/ passenger km using fully renewable energy with offsets for any related directly attributable emissions (eg maintenance facilities and fleet). Note: this standard is technologically agnostic – a well-utilised light rail system would be expected to perform much better in relation to this indicator. 

Adaptation
Transport rights-of-way serving over 5-10% of consumers hardened to flood and other impacts is good practice.
Advanced practice – 10% to 25%; Best practice – over 25%.

Pollution
The following are Chinese best practice standards for co-benefits from GHG reduction – to be used for Criterion 3 (Environment).. 

Table A4.4 Transport Chinese Cobenefits Best Practice
	Synergistic NOx reduction - urban bus (Unit: t)
	NOX=3.3×10-2×C

	Synergistic NOx reduction - road passenger transport (Unit: t)
	NOX=4.1×10-2×C

	Synergistic NOx reduction - heavy vehicles (Unit: t)
	NOX=4.5×10-2×C


Notes:
1. C stands for the CO2 emission reduction of transportation projects (Unit: t- CO2).

Standards: Euro 5 indicators see: Euro 5 (2009/9) for light passenger and commercial vehicles—715/2007/EC 
Indicators set for CO and NOx emissions, Hydorcarbons (HC), particulate matter (PM), particulate number (PN) and Smoke.
Good practice is pass all for Euro 5, advanced is pass Euro 6, and best practice is zero emissions vehicles. 

Cost Efficiency
The McKinsey abatement cost calculations nominate an average cost of between EUR 9 (small hydro) and 134 (electric vehicles) per tonne CO2e – average EUR 46 – as the abatement cost in this sector. This is taken as the baseline of good practice – the actual benchmark number would depend on the actual vehicle type financed. Thus, a 10 percent margin around EUR 46/ tCO2e would constitute ‘’good practice’’, a 10 percent to 30 percent improvement on $46 constitutes ‘’advanced practice’’ and over 30 percent improvement constitutes ‘’ best practice’’. Weightings for area of China could be considered – although this is not relevant for a Shandong-based Fund.  
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Mitigation 
The following are Chinese best practice standards from experience in the carbon market. These standards are to be used as the BAU baseline for “good practice”.

Table A4.5 Waste Management Chinese Mitigation Best Practice
	Solid Waste Sanitary Landfill
	0.72-0.48 (tons of CO2e/ton solid waste incineration)

	Cogeneration
	(g CO2 / kWh)

	Less or equal to 276 (Supercritical 600WM and above)
Less or equal to 295 (Ultra high pressure 200MW and below)
	792-845 (Supercritical 600WM and above)

	
	842-871（pressure critical 600MW）

	
	863-897（pressure critical 300MW）

	
	990 (Ultra high pressure 200MW and below)

	
	1043 (high pressure 100 MW and below)

	
	792 (The entry value of the new unit in normal area)

	
	815 (The entry value of the new unit in normal area)





















Notes
1. The Chinese carbon market verification process investigated the use of cement kiln and other facilities to co-process the discharge of solid waste. There are no specific solid waste combustion emission statistics;

BAU standard: Well-run solid waste, sanitary landfill (life cycle w flaring)
· .72 tonnes CO2e/ tonne SW
Notes: a) although GHG performance of a project will vary depending on the different ratios of different sorts of waste, he GFCF has to assess a range of projects, so there is no practical way around the use of an average value here (less well performing projects in relation to CO2 – even if they are good performers in relation to the sort of waste they have – should not be favoured, but a lower rating will not necessarily knock the project out – there are other indicators); and b) waste to energy counts as investment reducing the BAU GHG emissions. 
Source: https://pdfs.semanticscholar.org/5abe/2b7e0be8ebf9874220428e064837718aba90.pdf
http://www.lms.com.au/assets/Media-Resources/Fact-Sheet-on-Emissions.pdf
‘’Zero limit’’ is 0 g CO2e/ tonne SW using fully renewable energy with offsets for any related directly attributable emissions (eg flaring and collection fleet). 

Adaptation: 
Waste treatment hardened to flood and other impacts over 5% to 10% of consumers – number of people benefiting as a % of population of urban area as good practice.
Advanced practice – 5% to 25%; Best practice – over 25%.

Pollution 
Council Directive on the landfill of waste (99/31/EC) (OJ 182, 16.7.99), as amended
by Regulation (EC) No. 1882/2003
Standards set (in Annexes) for geological barriers, leachate management, gas control, ‘’other nuisances and hazards’’, and segregation of particular types of waste
Directive 2000/76/EC of the European Parliament and the Council of 4 December
2000 on the incineration of waste (Official Journal L 332, 28.12.2000)
Communication from the European Commission on The role of waste-to-energy in the circular economy. 26.1.2017 .COM(2017) 34 final
Standards set (in Annexes) on dust, nitrogen oxides (NOx), sulphur dioxide (SO2), hydrogen chloride (HCl), hydrogen fluoride (HF), heavy metals and dioxins and furans. The Directive also sets controls on releases to water resulting from the treatment of the waste gases.
Advanced practice is to pass 2/3 of applicable standards and best practice is full conformity to the full standards as amended.

Note on Hazardous Waste
Hazardous Waste standard processes are set in Council Directive 91/689/EEC on hazardous waste (OJ L 377, 31.12.91), as amended by Council Directive 94/31/EC (OJ L 168, 2.7.94) but implemented through national legislation. The UK has a comprehensive set of legislation see: https://www.gov.uk/dispose-hazardous-waste. Related legislation/ standards on batteries and others is found at: http://ec.europa.eu/environment/archives/enlarg/handbook/waste.pdf
Standards are set for hazardous chemicals and liquid waste containing such chemicals and other pollutants at high concentrations, asbestos waste, construction and demolition waste, lead acid batteries, tyres, clinical and related waste, quarantine waste, radioactive waste, and waste mineral oil. 
It is impractical to attempt to classify performance against such diverse and health-critical standards. Where such an investment is being considered, the application of UK or Chinese standards – whichever is the higher – is mandatory.
Source: http://ec.europa.eu/environment/archives/enlarg/handbook/waste.pdf
Cost Efficiency
The McKinsey abatement cost calculations nominate an average cost between EUR 215  per tonne CO2e as the average abatement cost in this sector. This is taken as the baseline of good practice – the actual benchmark number would depend on the mix of investments. Thus, a 10 percent margin around EUR 215 / tCO2e would constitute ‘’good practice’’, a 10 percent to 30 percent improvement on $215 constitutes ‘’advanced practice’’ and over 30 percent improvement constitutes ‘’ best practice’’.
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Green Building

Mitigation
The following are Chinese best practice standards. These standards are to be used as the BAU baseline for “good practice”. 

Table A4.6 Green Building Chinese Mitigation Best Practice
	Residential Building
	Applicable energy consumption limit value（Including power consumption index and gas indicator)
	Calculated advanced emission level
（kgCO2eq/ household/year）
	Note:
Note：1. According to the "civil building energy consumption standard" for China's national building energy consumption indicators. In "standard" for the number of residential building is adopted according to the household living recommend excellent standard of energy consumption index definition method, the energy consumption and emissions excellent value for every three people living standard is given, such as the number of live not 3 people, according to the N/3 parameter values within the correction coefficient of adjustment form. If a comparison is required with the index value defined by area, the above index value is divided by the area of each building; 2. Due to the large difference in climate between north and south of China and east and west of China, climate division is conducted in accordance with relevant national standards, and energy consumption standards are implemented in buildings with different climate zones; 3. Carbon emissions calculation formula is:  buildings carbon emission=Σ (building energy consumption index (power) × Power grid emission factor + building energy consumption index (gas) × Carbon dioxide emission coefficient of gas + building heating energy consumption index (coal or gas) × (gas or coal) CO2 emission coefficient).

	Hot-summer and cold-winter regions
	3100 kwh/a.H
	3469
	



	Office Building Types
	Applicable energy limit values (power consumption indicators) (KWH /(m2. Year)
	Calculated advanced emission level
（kgCO2eq/ m2 /year）
	Note:
1. According to the building area, public buildings follow the standard of energy consumption; 2. Based on ‘the standard of civil building energy consumption’, the advanced standard value of building energy consumption in China is calculated; 3. Class A buildings refer to buildings with natural ventilation, Class B buildings that must be ventilated by mechanical means.

	Class A party and government organs
	55 
	57
	

	Class A business
	70
	73
	

	Class B party and government organs
	65 
	68
	

	Class B business
	80
	83
	



	Hotel Types
	Applicable energy limit values (power consumption indicators) (KWH /(m2. Year)
	Calculated advanced emission level
（kgCO2eq/ m2 /year）
	Note:
1. According to the building area, public buildings follow the standard of energy consumption; 2. Based on ‘the standard of civil building energy consumption’, the advanced standard value of building energy consumption in China is calculated; 3. Class A buildings refer to buildings with natural ventilation, Class B buildings that must be ventilated by mechanical means.

	Class A Three-star and below hotels
	90 
	94
	

	Class A Four-star hotels
	115 

	120

	

	Class A Five-star hotels
	135 

	141

	

	Class B Three-star and below hotels
	120 

	125

	

	Class B Four-star hotels
	150 

	156

	

	Class B Five-star hotels
	180 
	187
	



	Large Commercial Buildings: Types
	Applicable energy limit values (power consumption indicators) (KWH /(m2. Year)
	Calculated advanced emission level
（kgCO2eq/ m2 /year）
	Note:
1. According to the building area, public buildings follow the standard of energy consumption; 2. Based on ‘the standard of civil building energy consumption’, the advanced standard value of building energy consumption in China is calculated; 3. Class A buildings refer to buildings with natural ventilation, Class B buildings that must be ventilated by mechanical means.

	Large department stores
	170 
	177
	

	Large shopping centers
	210 
	219
	

	Large supermarkets
	180 
	187
	


Note:  Large scale hospitals: For the large-scale hospitals, the advanced emission level is calculated as 74 kgCO2eq/m2/year, the value based on the research of verification and statistical analysis data of enterprises involved in the carbon market.

For circumstances where these standards are not applicable the BAU Standard is: Average building co2e/ m2/ annum
· 163 kg CO2e/ m2/ yr
Source: https://www.gbca.org.au/uploads/194/34754/The_Value_of_Green_Star_A_Decade_of_Environmental_Benefits.pdf
‘’Zero limit’’ is 0 g CO2e/ m2/ yr (or better) using, for example, passive solar design with integrated rooftop solar PV and/or fully renewable energy with offsets for any related directly attributable emissions (eg maintenance facilities and fleet) if not energy positive or neutral. 

Adaptation
Building area hardened to flood and other impacts over 2 to 5% of the population of an urban area is considered to be good practice.
Advanced practice – 5% to 10%; Best practice – over 10%.

Pollution 

	Synergistic CO2 reduction
	C=0.75×10×E

	Synergistic sulfur dioxide emission reduction (Unit: t)
	SO2=6.1×10-3×C

	Synergistic NOx reduction (Unit: t)
	NOx=2.4×10-3×C


The following are Chinese best practice standards for co-benefits from GHG reduction – to be used for Criterion 3 (Environment). 
Table A4.7 Building Energy Efficiency Chinese Cobenefits Best Practice
Notes:
1. C stands for the synergistic carbon dioxide emission reduction of electricity saving projects (Unit: t- CO2)
2. E is the power saving amounts the unit is 10,000 kWh (10,000 kwh)

Standards: Victorian Guidelines for Environmental Guidelines for Major Construction Sites
Standards for Land disturbance, Noise and vibration, Waste and Other Impacts
Source: http://www.epa.vic.gov.au/~/media/Publications/480.pdf
Numerical performance indicators are not appropriate – advanced practice is compliance with the dust and noise standards above and best practice is full compliance with the standard.

Cost Efficiency
The McKinsey abatement cost calculations nominate an average cost between EUR -130 (for lighting) to 7 (for district heating) per tonne CO2e – average -EUR 62 – as the average abatement cost in this sector. This is taken as the baseline of good practice – the actual benchmark number would depend on the mix of investments. Thus, using a lighting example (which will be a negative cost) a 10 percent margin around EUR -130 / tCO2e would constitute ‘’good practice’’, a 10 percent to 30 percent improvement on $-130 constitutes ‘’advanced practice’’ and over 30 percent improvement constitutes ‘’ best practice’’. Weightings for type of building and area of China could be considered – although the latter is not relevant for a Shandong-based Fund. 

Energy Efficiency – Building retrofit and Industrial processes

Mitigation
Due to the diversity of the types of investments under this category, it is not possible to set even a tentative GHG standard. The process of assessment to be followed is as follows:
1. Establish a BAU emissions level;
2. Establish GHG reduction (IPCCC methodologies where available);[footnoteRef:12] [12:  See IPCC 2006 Guidelines: https://www.ipcc-nggip.iges.or.jp/public/2006gl/] 

3. Pass if over 1 percent of Industry emissions for geographical area of project influence, advanced if over 10% of industry emissions, transformational if over 25% of industry emissions. 

Adaptation 
BAU Standard: Industry area hardened to flood and other impacts includes 5% to 10% of workers constitutes good practice.
Advanced practice – 10% to 25%; Best practice – over 25%.

Pollution
Standards: WHO Air Quality Guidelines (2005)
Standards for Particulate matter, Ozone, Nitrogen dioxide, and Sulphur dioxide average annual exposure 
Advanced practice is meeting to Interim targets in all (PM averaged 2.5 and 10), best practice is below full WHO targets in all.

Cost Efficiency
The McKinsey abatement cost calculations nominate an average cost of between EUR -90 (steel processing improvements) and 64 (chemical process improvements) per tonne CO2e – average -EUR 13 – as the abatement cost in this sector. This is taken as the baseline of good practice – the actual benchmark number would depend on the actual investment type financed. Thus, using an chemical plant efficiency as an example a 10 percent margin around EUR 64/ tCO2e would constitute ‘’good practice’’, a 10 percent to 30 percent improvement on $64 constitutes ‘’advanced practice’’ and over 30 percent improvement constitutes ‘’ best practice’’ 
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Forest-related investments

Mitigation 
Reducing Emissions from Deforestation and Degradation (REDD[footnoteRef:13]) and Improved Forest Management (IFM) – too difficult to justify also not China-relevant [13:  These would probably include: planting of mixed species (at least two species, preferably more; with indigenous species being part of the mixture); quality control of seedling production; appropriate site-species matching; clear land ownership of site, with plantations integrated into broader land use of the region; clear management model with incentives for maintenance (minimum 3 years after planting, preferably longer); and independent (third party) monitoring of plantation performance.] 

Afforestation/ Reforestation (A/R) – very relevant – established CDM methodology. BUT needs to be large scale to have impact and covenant significant safeguards. 
100 to 300 tCO2e per ha at 30 years is a good performance[footnoteRef:14] – HOWEVER this is reduced by harvesting etc. The impact of such investments is thus is VERY dependent on the project design and scale.  [14:  See: https://carbonneutral.com.au/faqs/] 

Say a net performance of 50 tCO2e over 100ha over 30 yrs 
= 5,000 tCO2e/ 30 per year 
= 167 tCO2e per yr
In comparison, 50% reduction in BAU for a bus project where the average daily commute trip is 10km and 250 million trips per year = .000035 x 10 x 250,000,000[footnoteRef:15] = 87,500 tCO2e/ yr [15:  Trips for Sydney buses 2016-7 "Bus Patronage - Monthly Figures". Transport for NSW. Retrieved 22 December 2017.] 

So it is suggested that eligibility of A/R be benchmarked against, say, total transport emissions and any project which falls below, say, 1% of total transport emissions for the nearest city not be considered for funding on the basis of mitigation benefits (adaptation benefits may however be a sufficient justification – see below) 

Adaptation (Heat island)
Green space reducing temperature and thus reducing heat-related additional hospital admissions over 5% to 15% constitutes good practice.
Advanced practice – 15% to 35%; Best practice – over 35%.

Pollution 
In respect of pollution produced by actual agriculture-related investments, it is impossible to determine as the use of chemicals/ hormones etc is hugely variable. Safeguards analysis should ensure no harm is caused, but it is not possible to rate performance in this area.

Cost abatement efficiency
The McKinsey abatement cost calculations nominate an average cost of EUR 23 per tonne CO2e as the abatement cost in this sector. This is taken as the baseline of good practice – the actual benchmark number would depend on the actual vehicle type financed. Thus, a 10 percent margin around EUR 23/ tCO2e would constitute ‘’good practice’’, a 10 percent to 30 percent improvement on $ constitutes ‘’advanced practice’’ and over 30 percent improvement constitutes ‘’ best practice’’. Weightings for area of China could be considered – although this is not relevant for a Shandong-based Fund.  

Water-related investments (including water saving in agriculture)

Mitigation
BAU standard: 34tCO2e/ ha/ yr
Source: https://www.researchgate.net/publication/269571686_Reducing_greenhouse_gas_emissions_with_urban_agriculture_A_Life_Cycle_Assessment_perspective

Adaptation
Catchment Reforestation, Sponge City Investments, Drainage and Flood Control
Number of people not effected by flooding counts: a) people in households flooded or households without services eg water, b) vehicle owners with damaged vehicles not counted in a), c) commuters delayed by more than 30 mins not counted in a) or b). Number as a percent of urban population – 10-30% good practice, 30-70% advanced, over 70% best practice.
In relation to water saving the BAU standard is the same as for water supply: Rainwater capture and recycling augmenting potable water deliveries by over 5% to consumers. Good practice is from 5% to 10% increment. [footnoteRef:16] Advanced practice – 10% to 30%; Best practice – over 30%. [16:  Improvement needs to be significant to impact the quality of individual’s lives. This apprioach is taken in all adaptation sectons.] 


Pollution 
As above, in respect of pollution produced by water/ irrigation investments and associated agriculture-related investments, it is impossible to determine as the use of chemicals/ hormones etc is hugely variable. It is not possible to rate performance in this area.

Cost Efficiency
The McKinsey abatement cost calculations do not nominate an average cost for abatement cost in this sector. This is probably because the actual level of emissions from this sector is relatively small. No international comparator is evident.
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Mitigation

Table A4.8 Clean Energy BAU Standards
	Life cycle CO2 equivalent (including albedo effect) from selected electricity supply technologies.   Arranged by decreasing median (gCO2eq/kWh) values. [footnoteRef:17] [17:  See: https://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_annex-iii.pdf] 


	Technology
	Min.
	Median
	Max.

	Currently commercially available technologies

	Solar PV – Utility scale
	18
	48
	180

	Solar PV – rooftop
	26
	41
	60

	Geothermal
	6.0
	38
	79

	Concentrated solar power
	8.8
	27
	63

	Hydropower
	1.0
	24
	2200

	Wind Offshore
	8.0
	12
	35

	Nuclear
	3.7
	12
	110

	Wind Onshore
	7.0
	9.47(11)1
	56

	Ocean (Tidal and wave)
	5.6
	17
	28


Note
1. Based on extensive current data umber in original table replaced with Chinese good practice 

Median values are the benchmark for good practice. These must be deducted from BAU power emissions to get net savings in GHG emissions from renewable energy – and is thus dependent on the generation mix of the area in question and the renewable energy technology chosen. Again, advanced practice will be 1/3 to 2/3 towards zero limit. Best practice 2/3 to zero limit.
‘’Zero limit’’ is 0 g CO2e/ kWhr using offsets for any related directly attributable emissions (eg maintenance facilities and fleet). 
These emissions will be set against the GHG emissions of replaced coal-fired power plants. The use of standard levels of coal emissions are suggested -  2.5 tonnes CO2e/ 1 tonne coal. 
See: http://carbon-sense.com/wp-content/uploads/2010/05/coal-burning.pdf 
In all cases in Shandong, the proposed investment will be coal replacement investments.

Adaptation: 
Generation sites hardened to flood and other impacts serving over 5% to 10% of consumers constitutes good practice.
Advanced practice – 10% to 25%; Best practice – over 25%.

	Pollution
	Indicators
	Formula 

	Synergistic CO2 reduction
	C=2.64×T


	Synergistic sulfur dioxide emission reduction (Unit: t)

	SO2=8.2×10-3×C


	Synergistic NOx reduction (Unit: t)

	NOx=3.2×10-3×C


The following are Chinese best practice standards for co-benefits from GHG reduction – to be used for Criterion 3 (Environment).
 Table A4.9. Clean Energy Cobenefits Best Practice 
Notes
1. C stands for the synergistic carbon dioxide emission reduction of renewable energy projects. (Unit:t- CO2)
2. T stands for the amount of alternative fossil energy (Unit:t-CO2)

Performance indicators generally not applicable except for construction (see Section 4.5.5).
Cost Efficiency
The McKinsey abatement cost calculations nominate an average cost of between EUR -18 (small hydro) and 64 (solar PV worst case) per tonne CO2e – average EUR 46 – as the abatement cost in this sector. This is taken as the baseline of good practice – the actual benchmark number would depend on the actual vehicle type financed. Thus, using an PV example a 10 percent margin around EUR 64/ tCO2e would constitute ‘’good practice’’, a 10 percent to 30 percent improvement on $64 constitutes ‘’advanced practice’’ and over 30 percent improvement constitutes ‘’ best practice’’. Weightings for area of China could be considered – although this is not relevant for a Shandong-based Fund.  
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The above sections have established a methodology for developing sectoral indicators of green investment performance and estimates of indicator values. The default values are summarized in the tables below..

Table A5.1: Mitigation Indicators by Sector (GCF Investment Criterion 1)
	Sector
Indicator units
	Indicative Performance Value Ranges

	
	Good Practice
	Advanced Practice
	Transformational/ Best Practice

	Water Supply
gCO2/ litre
	.27
	.18-.09
	.09-0

	Waste Water
g CO2e/ litre
	.48-.32
	.32-.16
	.16-0

	Urban transport
g CO2e/ km (well-to-wheel)
	1,300-867
	867-433
	433-0

	Waste management
t CO2e/ t MSW
	.72-.48
	.48-.24
	.24-0

	Green buildings
kg CO2e/ m2/ yr
	163-107
	107-53
	53-0

	Green Industry
kg CO2e/ unit
	BAU base and units to be determined on case-by-case basis

	Forest-related
t CO2e/ ha/ yr
subject to min size
	50-33

	33-17
	17-0

	Environment/Water
t CO2e/ ha/ yr
	34-23
	23-11
	11-0

	Clean Energy
g CO2e/ kWh
	BAU base needs to be determined according to current power generation profile and technology chosen



Table A5.2: Adaptation Indicators by Sector
(GCF Investment Criterion 1 – note need to identify numbers of beneficiaries)
	Sector
Indicator units
	Indicative Performance Value Ranges

	
	Good Practice
	Advanced Practice
	Transformational/ Best Practice

	Water Supply
Increment supply to consumers %
	5-10
	10-30
	>30

	Waste Water
Hardened infra serving % of consumers
	5-10
	10-30
	>30

	Urban transport
Hardened infra serving % of consumers
	5-10
	10-25
	>25

	Waste management
Hardened infra serving % of consumers
	5-10
	10-25
	>25

	Green buildings
Green adaptation development serving % of urban population
	2-5
	5-10
	>10

	Green Industry
% of workers in resilient industrial areas
	5-10
	10-25
	>25

	Forest-related
% of victims of heat island/ extreme temp reduced
	5-15
	15-35
	>55

	Environment/Water
People not affected by flooding % of BAU affected
	10-30
	30-70
	>70

	Environment/Water
Water saving increment supply to consumers %
	5-10
	10-30
	>30

	Clean Energy
Hardened infra serving % of consumers
	5-10
	10-25
	>25



Table A5.3: Pollution Indicators by Sector (component GCF Investment Criterion 3)
	Sector

	Indicative Performance Standards

	
	Good Practice
	Advanced Practice
	Transformational/ Best Practice

	Water Supply

	China std compliance
	Compliance with 2/3 indicators in EU Directive 98/83/EC as amended
	Compliance with full EU std in Directive 98/83/EC as amended

	Waste Water

	China std compliance 
GB18918
	Compliance with EU Council Directives 86/278/EEC and  91/271/EEC for sludge 
	Compliance with EU Directives Council Directives 86/278/EEC and  91/271/EEC for sludge with sludge to energy  which complies with relevant standards of 99/31/EC, and 2000/76/EC (incineration)

	Urban transport
	China std compliance
Compliance with Euro 5 indicators in EU regulation 715/2007/EC
	Compliance with Euro 6 indicators in EU regulation 715/2007/EC
	Zero emissions vehicle

	Waste management
(incl. waste to energy)

	China std compliance 
	Compliance with 2/3 indicators in EU Directives 99/31/EC, and 2000/76/EC (incineration) and Communication 26.1.2017 COM(2017)
	Compliance with EU Directives 99/31/EC, and 2000/76/EC (incineration) and Communication 26.1.2017 COM(2017)

	Green buildings

	China stds
	Compliance with Victoria construction nuisance dust and noise stds
	Full compliance with Victoria construction nuisance stds

	Green Industry

	China stds
	Interim targets WHO Air Quality Guidelines (2005)
	Full compliance with WHO Air Quality Guidelines (2005)

	Forest-related
	China stds – extremely variable according to type of processing involved in forest product processing

	Environment/Water

	As above with agricultural processing

	Clean Energy

	Generally not applicable



Table A5.4: Cost Abatement Indicators by Sector (component GCF Investment Criterion 6)
	Sector

	Indicative Performance Value Ranges (EUR/ t CO2e)

	
	Good Practice
	Advanced Practice
	Transformational/ Best Practice

	Water Supply

	China values not available

	Waste Water

	As above

	Urban transport

	41 to 51
	29 to 41
	< 29

	Waste management

	194 to 237
	136 to 194
	< 136

	Green buildings
Sub-sector investment costs available
	-68 to -56
	-88 to -68
	> -88

	Green Industry
Sub-sector investment costs available
	-14 to -12
	-18 to -14
	> -18

	Forest-related

	21 to 25
	15 to 21
	< 15

	Environment/Water

	China values not available

	Clean Energy
Sub-sector investment costs available
	41 to 51
	29 to 41
	< 29



Multi-Sector Projects
The issue of projects with more than one sector is important for GFCF for two reasons: a) such projects have the potential to demonstrate synergies among related investments, giving the project a greater climate impact; and b) it is evident that there will be a number of such projects in the GFCF portfolio (for example, an energy efficient expressway logistics project incorporating major resilience components).
The proposed approach is to assess each of he sectoral investments separately and then weight assessments according to the investment cost of each. A 10 percent weighting in the final score will constitute a “bonus” for such projects provided they are of significant scale (over $200m).











ANNEX B NATIONAL STANDARDS

[bookmark: _Toc503801572]B.1 City-level Criteria
These criteria and indicators are needed given the scale of urban projects in China. They are applied to an urban area – however defined. This area could be a new city, a city district, a neighbourhood, and can apply both to new development or rehabilitation. They are relevant for multi-sectoral area development projects.
[bookmark: _Toc503801573]
Green Urban Form/ General Indicators
China leads the world in setting criteria at an urban level. Other countries strive for more density, more public transport, etc, but China sets targets. The source documents for these targets are set out in Annex 4 and the reference numbers for the relevant documents are given in square brackets [] in the tables below. Singapore has also established a fairly comprehensive set of criteria of urban form, but these reflect a much higher level of income and the specific circumstances of Singapore. Generally, therefore Chinese criteria are adopted unless, in the light of a review of international best practice it seems reasonable to set higher ‘’green’’ targets. It should be recognised that the general urban form indicators will only apply to what is expected to be a limited number of large scale urban development projects.

Table B1.1
	Indicator
	Target
	Timing/ Remarks

	Public green space [2; 4]
	≥12 m2/pers [2]
	By 2013 [4]/
Applicable to all large scale projects

	Proportion of green areas [8]
	≥35%
	

	Residential density [11]
	10,000/km2 [11]
	 As above

	Density : Floor Area Ratios (FAR) – 10-50 storeys [12]
	2.7- 8 [12]
	 A above

	Transit-oriented Development (TOD) around public transit systems [12]
	≤ 500-800 m to major transit stations (metro or bus rapid transit (BRT) [19]
	 As above

	Flood prevention as per national design standards GB50201 and GB50805 [8]
	100% [8]
	 As above as minimum, but likely adaptation projects will need to be significantly better – see Section 4.5



[bookmark: _Toc503801574]Water and sanitation
Table B1.2
	Indicator
	Target
	Timing/ Remarks

	Household access to the public water supply in urban areas (%) [19]
	100%
	Applicable to all projects

	Wastewater to be properly processed (%) [19]
	100%
	As above



[bookmark: _Toc503801575]Urban transport
Table B1.3
	Indicator
	Target
	Timing/ Remarks

	Share of green transport trips in total trips 
	90% [4]
	All projects to meet these standards



[bookmark: _Toc503801576]Waste management


Table B1.4
	Indicator
	Target
	Timing/ Remarks

	Proportion of municipal waste that is handled in a non-hazaedous manner (%) [19]
	100%
	Applicable to all waste projects -see Section 4.5.



[bookmark: _Toc503801578]Clean energy

Table B1.5 Green buildings
	Indicator
	Target
	Timing/ Remarks

	Ensure that more new buildings are 'green' (%) [19]
	100%
	Applicable to all urban development projects - see Section 4.5



Table B1.6 Retrofit/ Green Industry
	Indicator
	Target
	Remarks

	Rate of reuse of industrial water [2][10]
	≥90% [2]
	All industrial projects should include industrial water reuse

	
	≥80% [10]
	

	Use of non-fossil energy [2]
	≥15% [2]
	Green industry projects should maximise renewable sources in energy inputs

	Use of new energy [7]
	≥3% [7]
	

	Rate of reuse of industrial solid waste [2] [10] [7]
	≥90% [2] [10]
	All industrial projects should include industrial waste reuse




[bookmark: _Toc503801579]B2. Detail Sectoral Criteria 

The key indicators are set out in the tables below.

[bookmark: _Toc503801580]Water and sanitation
Table B2.1
	Indicator
	Target
	Timing/ Remarks

	In buildings: adoption of cost-effective water saving appliances [11]
	100% [11]
	By 2020 [11]
As above

	Rate of reuse of reclaimed water or rainwater (%) [2]  
	≥60% [7]
	All water systems should include water reclamation

	Water permeability of surface areas [9]
	≥50% [9]
	 As above

	Grey water treatment and reuse 
	50%
	By 2020
The 50% target seems appropriate and implies that all new water systems should include grey water reclamation

	Drainage and sponge city measures eliminate urban flood events
	100%
	All urban development include climate-proofed drainage systems



[bookmark: _Toc503801581]Urban transport
Table B2.2
	Indicator
	Target
	Timing/ Remarks

	Use of public transport
	60% [4]
	All projects to meet these targets

	Walking and cycling
	30% [4]
	As above


[bookmark: _Toc503801582]Waste management, 
Table B2.3
	Indicator
	Target
	Timing/ Remarks

	Overall Solid waste recycling rate [4]
	≥60% [4]
	All waste projects must include reuse/ recycle components

	Waste conversion to energy [7]
	__ % of total waste 

	Would like to set a target here

	Recycling of building waste [7]
	≥98% [7]
	As above



[bookmark: _Toc503801583]Environment, 
Table B2.4
	Category 
	Indicators
	Target 
	Remarks

	Pollution 
control 
 
	Chemical Oxygen Demand (COD) emission per IAV 
	≤ 1 kg/104 yuan 
	All new projects need to meet these standards

	
	Sulphur dioxide (SO2) emission per IAV 
	≤ 1 kg/104 yuan 
	

	Administration and 
management 
 
	Extent of establishment of information platform 
	Established
	

	
	Extent of establishment of eco-industrial information platform 
	100% 
	

	
	Environmental report release per year 
	1 issue/year 
	

	
	Implementation of cleaner production audit in heavy pollution enterprises 
	100% 
	


IAV = Industrial Added Value
[bookmark: _Toc503801584]
Clean energy

Table B2.5 Green buildings
	Indicator
	Target
	Timing/ Remarks

	Renewable energy percentage (R) [18]
 

	R hotwater =30-80% [18]
	All new development projects need to include renewable energy inputs
 
 

	
	R cooling/heating =20-80% [18]
	

	
	R electricity.=1- 4%  [18]
	

	Passive building standard: Annual primary energy consumption for heating, cooling, lighting [16]
	≤ 60 kWh/m2.a 
	 As above



Table B 2.6 Green Industry
	Category 
	Indicators
	Target 
	Remarks

	Material 
Reduction
 and 
recycling 
 
 
 
 
 
	IAV per industrial land occupancy 
	≥ 900 million/km2 
	All new projects need to meet these standards

	
	Energy consumption per IAV 
	≤ 0.5 tce/104 RMB 
	

	
	Fresh water consumption per IAV 
	≤ 9 m3/104 RMB 
	

	
	Industrial wastewater generation per IAV 
	≤ 8 ton/104 RMB 
	

	
	Solid waste generation per IAV 
	≤ 0.1 ton/104 RMB 
	


IAV = Industrial Added Value
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