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檢討政策評估

和策略性環評過程中

的評估工具和方法的最新發展
(2007)

最終報告

環境資料管理系統（香港）有限公司於2006年6月受香港環境保護署委任，檢閲用於政策評估方面的評估工具和方法的最新發展。關鍵目標為：

(1) 檢閱應用於多個國家/地區和合作發展組織（描述於隨後）的政策評估和策略性環評過程中所採用的的評估工具和方法的最新國際實踐。政策評估和策略性環評過程包括法例規定和行政規定的系統。所需檢閲的國家/地區包括：澳洲、奧地利、加拿大、丹麥、芬蘭、法國、德國、中國大陸、荷蘭、紐西蘭、挪威、南非、英國(包括北愛爾蘭、蘇格蘭、威爾斯和英國)、美國、日本、澳門特別行政區、韓國、新加坡、泰國和葡萄牙；所需檢閱的合作發展組織包括世界銀行、亞洲開發銀行、聯合國開發計劃署、聯合國環境規劃署和泛美開發銀行。對於每一個國家/地區的評估工具和方法，至少提供一個政策評估 / 策略性環評的例子，闡釋該工具和方法是如何應用以及該應用所產生的結果 (類似香港策略性環評指南章節10和11)。
(2) 以參考檔形式編制文檔和報告(1)項的研究結果，包括為每個國家/地區或合作發展組織提供摘要表、例子、流程圖、相關網站、有關法律、方針、政府技術公告、章程、指南或相關資料，以及對該國家或組織作一分析及總結。
(3) 演講(1)項和(2)項的研究結果。

策略性環評是一個系統化的過程，用於評估被建議的策略、計劃和活動，它已在多個國家作為一個工具並得到廣泛採用，於決策過程中已考慮環境因素，務求能達到可持續發展。香港亦有超過15年策略性環評經驗，現在是時候檢閱當前應用於國際上政策評估/策略性環評過程中，所採用的評估工具和方法的最新進展。

通常在策略性環評所採用的評估工具和方法一般包括：“預測”、“回顧”、“生命週期分析”、“擴展至用於環境的投入/產出分析”、“風險評估”、“影響途徑分析”、“生態影響評估”、“多屬性分析法”、“環境指標”、“經濟評價法”、“調查”和“依據品質、能源和範圍採取的評價方法”。以上方法中，“預測”、“風險評估”、“影響途徑分析”、“生態影響評估”、“環境指標”是常用於香港的策略性環評中，例如TDSR，CTS-3，RDS­2，HK2030等等。然而，也有一些方法沒有在香港得到應用，包括“生命週期分析”，“擴展至用於環境的投入/產出分析”和“依據品質、能源和範圍採取的評價方法”。
在這個報告所檢閱的這些不同國家/地區中，一些評估工具常見於應用至策略性環評中，包括：“預測”、“多屬性決策分析”、“環境指標”和“調查”。同時也有一些新的方法，例如“空間分析”、“因果鏈分析”、“成本利潤分析”和“社會影響評估”。

以上評估工具與方法的詳細介紹可參考此份報告的術語解釋。

為便於説明，我們摘錄了5個國家的策略性環評的例子，分析其所採用的評估工具和方法，它們包括：

(1) 中國大陸 (參考 表 1);

(2) 美國(參考 表 2);

(3) 英國 – 英格蘭 (參考 表 3);

(4) 芬蘭 (參考 表 4); 以及
(5) 荷蘭 (參考 表 5).  
有關政策評估與策略性環評程序（如規定、流程圖、指引備忘）的詳細内容和涵蓋在所有被研究的國家和發展組織中用採用的評估工具和方法的策略性環評例表均包含單獨呈交環保署的附錄文檔中作進一步的參考。
在所摘錄的策略性環評例表中，就著每個評估工具和方法，於“應用”列概述了政策評估/策略性環評例子的研究範圍及所得結果。它同時在表中“備註”列中概括了關鍵調查發現和在國家中所採用的每一種方法的特徵。
所有的資料，包括此次研究中所有國家/地區中的策略性環評的背景、實例和關於如何運用評估工具和方法於政策評估和策略性環評的指引，都是從相關的網站和現有的出版物中索取得來。

環境數據管理系統(香港)有限公司負責及解釋本報告之內容。

Table 1
Summary Table of Evaluation Tools and Methodologies for Policy Apprasial/SEA in Mainland China
	
	Methods
	Remarks1
	Applications in Mainland China2

	(I) 
	Scenario Analysis
	
	

	(a)
	Forecast
	
	(1) Electricity transmission development project in the Western region “西電東送”北部通道火電規劃區域環境影響評價(http://info.worldbank.org/etools/docs/library/43909/SEATOT-ElectricitytransmissionCNCAIFahe.pdf, pages 4, 12, 16)

Type of Study

Strategic Environmental Assessment

Description of Study

The project aims to develop the electricity transmission in the Western region such that the development can maintain the regional sustainable development and explore solutions to mitigation pollution problems such as air pollution.  The analysis considers a balance between economic development and environmental protection, and evaluates pollution control strategies and the emission standard of pollutants.   Mitigation measures were identified to control the volume of air pollutant under the existing technology for pollution treatment.  
Outcome of Study
The environmental impacts due to the electricity development project are considered insignificant for the project-beneficial areas.  The air quality for most of the areas can also be improved.  It is considered feasible for the implementation of the electricity transmission project, provided that the mitigation measures were implemented.  

Description of Methodology Application
The emission condition of major air pollutants such as SO2, NOx and PM10 due to the development project were forecasted in year 2010, with the adoption of mesoscale meteorological model (MM5), regional acid deposition model (RADM) and ATMOS through the stimulation of the influencing process of the pollutant concentration generated by power plants. 

Outcome of Methodology Application

· For SO2, the emission is forecasted to be increased by about 1.36 million tons per year and 0.5 million tons per year when compared with year 2000 and year 2005 respectively.

· For PM10, the emission is forecasted to be increased by about 0.18 million tons per year and 0.1 million tons per year when compared with year 2000 and year 2005 respectively.

· For NOx, the emission is forecasted to be increased by about 0.67 million tons per year and 0.26 million tons per year when compared with year 2000 and year 2005 respectively.   

· Shǎnxī and Shānxī have the largest increase in pollutant emissions.



	(b)
	Backcast
	.
	In general, this method has not been applied in policy appraisal/SEA in Mainland China.


	(II) 
	Life Cycle Assessment (LCA)
	
	In general, this method has not been applied in policy appraisal/SEA in Mainland China.


	(III) 
	Environmentally Extended Input/Output Analysis (IOA)
	
	In general, this method has not been applied in policy appraisal/SEA in Mainland China.


	(IV) 
	Risk Assessment
	
	In general, this method has not been applied in policy appraisal/SEA in Mainland China.


	(V) 
	Impact Pathway Approach
	
	In general, this method has not been applied in policy appraisal/SEA in Mainland China.


	(VI) 
	Ecological Impact Assessment
	
	Please refer to the Appendix Document for details.

	(VII) 
	Multiple Attribute Analysis (MAA)
	
	Please refer to the Appendix Document for details.

	(a) 
	Environmental Objectives
	
	(1) Hunan district plan of Shenyang瀋陽市渾南新區規劃
(http://dean.pku.edu.cn/bksky/2000xzjjlwjlk/29.doc, pages 3, 12, 29)
Type of Study
Strategic Environmental Assessment
Description of Study
This study is mainly focused on the environmental assessment for the district development at Shenyang in the Hunan district.  The impacts for the district development are assessed under three scenarios, including high development option (Scenario 1), medium development option (Scenario 2), and low development option (Scenario 3).

Outcome of Study
Regarding the rapid economic development model (Scenario 1), it has the lowest sustainability environmental effect which leads to environmental impacts and natural resource exhaustion.  The low development option (Scenario 3) can bring out a higher sustainability than the high development options, but it cannot achieve the development goals and fulfill the development needs for the Shenyang city.  The medium development option (Scenario 2) has the highest sustainability with respect to social, economic and environment, and therefore is the preferable option for Hunnan district plan.
Description of Methodology Application

Environmental objectives were identified to appraise the different scenarios of the development plan.  The objectives for the strategic environmental assessment are related to regional social and economy, hydrology, water quality, land resource, environment geology, ecology environment, landscape, environmental health, air quality, noise, and solid waste.

Outcome of Methodology Application
The identification of the environmental objectives in this study is mostly in accordance with the nature, project component and environmental situation.  The scope of environmental impacts, sorts of impact (favorable or adverse, positive or negative) and degree of impact (significant, much, little, none) are evaluated according to the environmental objectives.



	(VIII) 
	Economic Valuation
	
	In general, this method has not been applied in policy appraisal/SEA in Mainland China.


	(IX) 
	Survey
	
	(1) Industrial Development Plan in Guangxi Zhang Autonomous Region廣西工業發展“十一五”規劃
(www.gxepb.gov.cn/FTBAccFiles/200661215342631.doc, pages 6, 65-70 )

Type of Study

Strategic Environmental Assessment

Description of Study
The main purpose of this assessment is to appraise the potential environmental impacts caused by Eleven-fifth Plan of Industrial Development in Guangxi Zhang Autonomous Region from the strategic view point.  It raises the environmental solution which guides the eleven-fifth industrial development and the measures to mitigate the environmental impacts, build the scientific basis for the ecological protection and prevention of the environmental pollution, provides the scientific foundation for the suitable industrial layout of Guangxi and the proper adjustment of the industrial architecture, supports the important decision making for the implement of the theory of scientific development and the insurance of the co-development among the economic increment, social advancement and environmental protection.

Outcome of Study

The conclusion is listed below:
· The plan leads to a good strategic foundation for the environmental protection

· The surface water quality in most areas can be maintained at the existing level

· The air quality in most cities will reach the Level 2 standard or better

· The industries including iron and steel, paper, petrochemicals, aluminums and manganese will threat the ecological environment

· The land resource has the potential to be sustained, while an overload will be appeared for the woodland resources
· The industrial layout of Eleven-fifth plan is generally reasonable and minor adjustment is needed at some area.

Description of Methodology Application
Public consultation was carried out by collecting wide range of opinions from the public.  Consultations were conducted including the professionals and the public in Guangxi via many ways including expert consultation, questionnaire-based surveys, hearings, group discussion forums.  All the collected information acts as an important reference for the plan.

Outcome of Methodology Application

In the public consultation stage, totally 550 questionnaires are collected. The opinions from the public are related mainly on the conservation of natural resources, the environment and the industrial architecture and layout when implementing the plan.  It is suggested that the industrial layout should concern on the local resource and the environment.  To conclude, the majority of the public supports the implementation of the plan and have positive attitude towards the plan.  



	(X) 
	Valuation methods based on mass, energy and area
	
	In general, this method has not been applied in policy appraisal/SEA in Mainland China.



1 Where a link is provided, it is related to the specific characteristics/description of the method quoted there. With a notation of a “#”, it represents that the paragraphs are generalised by EDMS (Hong Kong) Ltd based on the relevant websites and study reports reviewed.  

2 With a notation of a “*”, it represents that detailed information cannot be presented due to the limitation of resources that can be acquired from the internet or other possible approaches.

Table 2
Summary Table of Evaluation Tools and Methodologies for Policy Apprasial/SEA in USA

	
	Methods
	Remarks1
	Applications in USA2

	(I) 
	Scenario Analysis
	
	

	(a)
	Forecast
	
	Please refer to the Appendix Document for details.

	(b)
	Backcast
	
	In general, the method has not been applied in policy appraisal/SEA in USA.

	(II) 
	Life Cycle Assessment (LCA)
	
	In general, the method has not been applied in policy appraisal/SEA in USA.

	(III) 
	Environmentally Extended Input/Output Analysis (IOA)
	
	In general, the method has not been applied in policy appraisal/SEA in USA.

	(IV) 
	Risk Assessment
	· Risk assessment is usually in quantitative basis with dosage estimation so as to quantify the risk. #
· The basic steps of risk assessment on chemicals include: 1) an identification of the hazards associated with the chemical; 2) an assessment of potential human exposure to the chemical; 3) an assessment of the dose-response relationships of the chemical; 4) a characterization of the risks associated with exposure to the chemical.

(The above paragraphs are extracted from an Environmental Impact Statement for the Rangeland Grasshopper and Mormon Cricket Suppression Program, under the section regarding environmental risk assessment for rangeland grasshopper suppression programs – insecticides, 

http://www.aphis.usda.gov/ppd/es/pdf%20files/fgheis.pdf, page B-1)
	(1) Rangeland Grasshopper and Mormon Cricket Suppression Program Final Environmental Impact Statement (EIS) (2002)
(http://www.aphis.usda.gov/ppd/es/pdf%20files/fgheis.pdf, page ix-xi, 77 and Appendix B1-B10, B25-B62)

Type of Study

Strategic Environmental Assessment

Description of Study

This EIS describes actions available to the United States Department of Agriculture (USDA), Animal and Plant Health Inspection Service (APHIS) to suppress grasshopper and Mormon cricket populations (The term “grasshoppers” in the following paragraphs refers to both grasshoppers and Mormon crickets) that have reached a level of economic infestation on rangeland in the 17 Western States. Rather than a specific proposed action, this EIS examines the environmental effects of three grasshopper suppression alternatives including: (1) No action (2) Use of insecticide which applies at conventional rates and complete area coverage (3) Use of insecticide with reduced rate and area of coverage.

Outcome of Study 

· For alternative 1, grasshopper outbreak could develop and spread unimpeded.  Unsuppressed outbreaks can destroy rangeland forage, devastate rangeland habitats, threaten crops, and become a public nuisance.  Without grasshopper suppression program, large amount of insecticides could be applied, reapplied and misapplied in a way to suppress or even locally eradicate grasshopper populations.

· For alternative 2 with the use of insecticides at conventional rates, APHIS would apply a single treatment in an outbreak year that would blanket affected rangeland areas in an attempt to suppress grasshopper outbreak populations by a range of 35 to 98 percent, depending on the insecticide used.

· For alternative 3 with the use of insecticide in reduced level and area coverage, it will leave a density of grasshoppers that may be higher than the density of grasshoppers found in a normal year.  Grasshopper mortality in this alternative has been shown to range from 75 to 95 percent.

(Note: As the report aims only to evaluate the environmental effects of different grasshopper suppression alternatives, no preferred alternative was identified in the report.)

Description of Methodology Application

· Two of the alternatives that involved the use of insecticides (carbaryl, malathion and diflubenzuron) are subject to risk assessment on human health, non-target terrestrial and aquatic species.

· Human health risk assessment consists of four steps (hazard identification, exposure assessment, dose-response assessment and risk characterization).  Comparison of reference dose (RfD) produces a hazard quotient (HQ) which indicates the level of concern regarding one or more exposure scenarios.  

· For non-target terrestrial species, a multiple-pathway exposure model was used to estimate exposure levels. 

· For non-target aquatic species, exposure was equivalent to the potential concentration of insecticide in the organism’s habitat. 

· Risk to exposure was then calculated by comparing the exposure estimates to toxicity benchmark values, of a surrogate species.
Outcome of Methodology Application

· For alternatives 2 and 3 with the use of insecticides, the likelihood of children being exposed to insecticides is very slight and that no disproportionate adverse effects to children are anticipated over the negligible effects to the general population.   
· For workers, variability in HQs reflects differences in individual work habits. Poor work habits can increase exposure substantially.

· Carbaryl is probably slightly toxic to most of the reptiles and amphibians. 

· Carbaryl, in its action as an insecticide, is severely toxic to many insects particularly honey bees.

· Toxicity of diflubenzuron to terrestrial arthropods varies, but most species show adverse effects at high exposures.

· Malathion is relatively low to adult reptiles and amphibians, but is highly toxic to the immature aquatic stages.



	(V) 
	Impact Pathway Approach
	
	(1) Maglev Deployment Program Final Programmatic Environmental Impact Statement (2001)
(http://www.fra.dot.gov/downloads/RRDev/peis_v1.pdf, pages ES-1, ES-6 to ES-9, ES-15, 1-1 to 1-2, 4-27 to 4-29)

Type of Study

Strategic Environmental Assessment

Description of Study

The Maglev Deployment Program encourages the development and construction of an operating transportation system employing magnetic levitation, capable of safe use by the public at a speed in excess of 386 kilometers/hour (km/h).

Federal Railroad Administration (FRA) prepared this EIS that described the Program and the environmental impacts associated with its possible implementation.  Two alternatives were identified for further analysis, including (1) Action Alternative – with seven location alternatives for California, Florida, Georgia, Louisiana, Maryland, Nevada and Pennsylvania (2) No-Action Alternative – Maglev Deployment Program would not proceed.
Outcome of Study

The US Secretary of Transportation selected the Action Alternative as the agency’s preferred alternative, and identified the Maryland and Pennsylvania projects for continued evaluation and initial project development, including engineering design and analysis. The Secretary of Transportation may select from the seven location alternatives for design and construction based on more detailed project information.  Any decision to proceed with the construction phase of the program would be contingent on receipt of Congressional appropriations and completion of additional environmental documentation in the form of a site-specific environmental impact statement. 

Description of Methodology Application
The significance of the impacts from the air pollution emissions including carbon monoxide, lead, sulfur-oxides, particulate matter oxides of nitrogen (NOx) and Volatile Organic Compounds (VOCs) were assessed for the “Action Alternative” and “No-Action Alternative”.  Emission factors are used to estimate the emission rate per activity of the particular source, and to evaluate the existing emissions and for future alternatives, including the No Action Alternative.  Common sources of these factors are the EPA-promulgated MOBILE computer program for motor vehicles’ gaseous releases of NOx, VOCs and CO, and PART5 computer program for motor-vehicle particulate matter and SO2 releases.  During microscale analysis at the project level, dispersion models are used to determine local-area concentrations.  The emission inventory of determining the total mass of pollutants is done by multiplying the emission factors by the level of activity and sum for all sources.

Outcome of Methodology Application

· In most cases, a net benefit, or a reduction in criteria pollutant emissions, would occur with the implementation of an operational Maglev system.

· Overall, no significant impacts or exceedances of National Ambient Air Quality Standards (NAAQS) are anticipated for any of the Maglev Alternatives.

· Under the No-Action Alternative, it is anticipated that economic and population growth will continue around the country.  This expansion could result in increased intercity travel demand and ensuing congestion. The increased operational congestion could also lead to greater air-pollutant emissions. 


	(VI) 
	Ecological Impact Assessment
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(VII) 
	Multiple Attribute Analysis (MAA)
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(VIII) 
	Environmental Objectives
	
	In general, the method has not been applied in policy appraisal/SEA in USA.

	(IX) 
	Economic Valuation
	
	(1) Chicago - St. Louis High-Speed Rail (HSR) Project (2003) – Final Environmental Impact Statement (EIS)
(http://www.dot.state.il.us/hsrail/pdf/cover.pdf, pages S1 to S4, S9, 1-1, 5-12 to 5-14)

Type of Study

Strategic Environmental Assessment

Description of Study

The primary purpose of this project is to enhance the passenger transportation network in the Chicago - St. Louis corridor, resulting in a more balanced use of its components.  The proposed action in this project is to provide HSR passenger service between Chicago and St. Louis.  The alternative selected for evaluation in the draft EIS include: (1) the No-Build Alternative consisting of the continuation of existing Amtrak service in the project area (2) the High-Speed Rail (HSR) Alternative between Chicago and St. Louis, with three different alignment options between Chicago and Dwight (a stop between Chicago and St. Louis).  Impacts and proposed mitigation on aspects of social, economic, water resources, wetlands, natural resources, floodplains, cultural resources, etc. for the preferred alternative was discussed.

Outcome of Study 

As funding is not committed and there are several other on-going projects between Chicago and Dwight that could influence the selection of an alternative alignment, the Preferred Alternative for this project consists of a continuation of existing Amtrak service between Chicago and Dwight, and the provision of high-speed rail service between Dwight and St. Louis.  This combined alternative is entitled the Modified No-Build Alternative.

Description of Methodology Application

Economic impacts for the “No Build Alternative” and the “Modified No-Build Alternative” (Preferred Alternative) were identified to valuate the alternatives in terms of the employment impacts during construction and operation of the plan, and the changes in regional and local economic activity.  The expenditure of funds for transportation infrastructure has both direct and indirect economic impacts.  The direct impact was measured by the number of jobs created, both in the production of materials and equipment used in the project and in the actual on-site construction activities.  The indirect impact is measured by the money recycled throughout the economy which produces a multiplier effect on the economy.

Outcome of Methodology Application

· The No-Build alternative will not result in any construction-related employment impacts. Also, no changes in operations-related employment are expected.

· The economic impacts of the Preferred Alternative will be dispersed. Employment estimates ranged from 1,800 to 4,200 jobs annually for three years of construction. 

· The No-Build alternative is not expected to result in any changes in regional and local economic activity.

· For the Preferred Alternative, it is estimated that a high proportion of the new employment will occur in the six-county Chicago metropolitan area in the northeast section of the state. 

· The Preferred Alternative will increase the flow of travelers between cities along the route and thus enhance economic activities in those communities with stations on the line.



	(X) 
	Surveys
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(XI) 
	Valuation methods based on mass, energy and area
	
	In general, the method has not been applied in policy appraisal/SEA in USA.


1 Where a link is provided, it is related to the specific characteristics/description of the method quoted there. With a notation of a “#”, it represents that the paragraphs are generalised by EDMS (Hong Kong) Ltd based on the relevant websites and study reports reviewed.  

2 With a notation of a “*”, it represents that detailed information cannot be presented due to the limitation of resources that can be acquired from the internet or other possible approaches.

Table 3
Summary Table of Evaluation Tools and Methodologies for Policy Apprasial/SEA in England

	
	Methods
	Remarks1
	Applications in England2

	(I) 
	Scenario Analysis
	
	

	(a)
	Forecast
	
	Please refer to the Appendix Document for details.

	(b)
	Backcast
	
	In general, this method has not been applied in policy appraisal/SEA in England.

	(II) 
	Life Cycle Assessment (LCA)
	
	In general, this method has not been applied in policy appraisal/SEA in England.

	(III) 
	Environmentally Extended Input/Output Analysis (IOA)
	
	In general, this method has not been applied in policy appraisal/SEA in England.

	(IV) 
	Risk Assessment
	
	In general, this method has not been applied in policy appraisal/SEA in England.

	(V) 
	Impact Pathway Approach
	
	In general, this method has not been applied in policy appraisal/SEA in England.

	(VI) 
	Ecological Impact Assessment
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(VII) 
	Multiple Attribute Analysis (MAA)
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(VIII) 
	Environmental Objectives
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(IX) 
	Economic Valuation
	
	In general, this method has not been applied in policy appraisal/SEA in England.

	(X) 
	Surveys
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(XI) 
	Valuation methods based on mass, energy and area
	· Ecological footprint is one of the examples of this evaluation tools. #
· Ecological footprint, which excludes the social and economic dimensions of sustainability, estimates the bioproductive area that would be required to sustainably maintain current levels of consumption, using current technology. Non-renewable resources are included via their impact on renewable biological activity. The technique has been applied to a number of areas in the UK, notably London. 

(Extracted from a web site of Environment Agency regarding SEA Toolkit, http://www.environment-agency.gov.uk/aboutus/512398/830672/831980/832125/?lang=_e) 
· Ecological footprint only looks at demands placed on the environment and that no attempts are made to consider the social dimensions of sustainability.  Ecological footprinting is therefore an indicator of environmental sustainability, not an overall indicator of sustainability.
(Extracted from the “London’s Ecological Footprint – A Review” by the GLA Economics, June 2003, http://www.london.gov.uk/mayor/economic_unit/docs/ecological_footprint.pdf, page 14)

	(1) City Limits – A resource flow and ecological footprint analysis of Greater London

(No direct link for the report but can be requested through this link, http://www.citylimitslondon.com/report_form.htm, pages iii, vi, 7, 19, 45)
Type of Study

Strategic Environmental Assessment

Description of Study
The report forms part of the Biffaward Programme on Sustainable Resource Use.  The aim of this programme is to provide accessible, well-researched information about the flows of different resources through the UK economy based either singly, or on a combination of regions, material streams or industry sectors.

Outcome of Study

City Limit presents the ecological footprint as a conservative estimate of human impact upon the earth.  The ecological footprint of Londoners is 293 times the size of London.  The ecological footprint of Londoners, on component basis, is summarized as follows:

Food 41%, Materials & Waste 44%, Energy 10%, Transport 5%, Degraded land 0.7%, Water 0.3%.

Description of Methodology Application

Ecological footprint has been considered as an valuation tools to develop sustainability indicators in London. 

Resource flow analysis was adopted to estimate the flow of resources through London.  It covers the areas including direct energy, materials, waste, food, transport, water and land.  While the ecological footprint is an indicator of the demands placed on the environment, biocapacity is an indicator of supply.  Ecological footprint analysis was adopted to calculate the ecological footprint for the bioproductive area including bioproductive land, bioproductive sea, energy land and built land.  The components in the analysis include direct energy, materials, waste, food, transport, water and land.

Outcome of Methodology Application
Below shows some of the analysed results: 

· Londoners consumed 154400 GWh of energy which produced 41 million tonnes of CO2.  

· Londoners consumed 49 million tonnes of materials, of which 27.8 million tonnes of materials were used by the construction sector.

· The ecological footprint of Londoners was 49 million global hectares, which was 42 times its biocapacity and 293 times its geographical area.  This is twice the size of the UK.

· The ecological footprint of London resident was 6.63 global hectares.

· The predicted ‘earthshare’ in 2050 is estimated at 1.44 global hectares per capita.  For Londoners to be ecologically sustainable by 2050, a 35% reduction by 2020 and an 80% reduction by 2050, of their ecological footprint will be needed. 


	(XII) 
	Spatial Analysis
	· This approach ensures that development takes place in the least sensitive areas and is useful for both regional and local applications.  Whilst it places no emphasis on improvement of degraded areas, there is the scope for including opportunities to enhance the environment and priorities for environmental enhancement can be suggested.
· GIS is usually applied to provide a spatial understanding of constraints (and opportunities) to particular activities.  This includes environmental, social, economic and technical considerations.
(The above paragraphs are extracted from a web site of Environment Agency regarding SEA Toolkit, http://www.environment-agency.gov.uk/aboutus/512398/830672/831980/832046/?lang=_e) 
	(1) Offshore Wind Energy Generation: Phase 1 Proposals and Environmental Report (2003)

(http://www.og.dti.gov.uk/offshore-wind-sea/process/phase1_env_report.pdf, pages 5-1 to 5-5)
Type of Study

Strategic Environmental Assessment

Description of Study
Refer to the “Ecological Impact Assessment” application

Outcome of Study

Refer to the “Ecological Impact Assessment” application

Description of Methodology Application
The method of spatial analysis progresses two steps: (i) identification of the maximum constraints – areas of serious constraints to windfarm development; (ii) mapping of other factors to identify areas of lesser or greater degrees of constraint (‘relative’ constraints).  A composite map showing the distribution of maximum constraints on development was firstly produced.  Selected socio-economic, visual (seascape) and ecological factors were then mapped.  Each factor was layered on the basemap to facilitate a spatial analysis and a visualisation of those areas with greatest potential, and fewest constraints, for development. To assess these factors, their characteristics were allocated a rating score from 0-3.  Once each rated layer was mapped, the spatial analysis process then interpolated them all to generate the constraints map.  This map highlights locations that are subject to several constraints (a high total score) and those with fewer constraints (a low total score).

Outcome of Methodology Application
· There is a series of maps showing, for each Strategic Area, the constraints based on the score of individual environmental factors, including designated habitats, fish spawning areas, fish nursery areas and seascape.    
· Another main output results from interrogating the GIS data to shown localities, within each Strategic Area, that show different levels of constraint based on the combined scores of each mapped factor.  These maps show a gradation of localities from those showing low levels of constraint to those characterized by higher levels.
· These maps show respectively the constraints caused by existing structures and socio-economic activities; constraints caused by ecological and visual factors; and all constraints showing existing windfarm proposals within the Strategic Areas.


	(XIII) 
	Causal Chain Analysis
	· A causal chain is a conceptual diagram tracing the process to ascertain how a strategy or measure achieves its objectives through a number of logical and sequential stages.  The causal chain methodology is a valuable tool for determining a variety of effects.  The causal chain process for SEA is presented in Annex 3E. 

(Extracted from the SEA for the Devon Local Transport Plan 2006-11 Scoping Report by Devon County Council, http://www.devon.gov.uk/contrast/sea-completereport.pdf, page 46)

	(1) SEA for the Devon Local Transport Plan (DLTP) 2006-2011 
(http://www.devon.gov.uk/index/transport/devon_local_transport_plan/environmental_assessment.htm)

(Environmental Report, http://www.devon.gov.uk/sea-partb.pdf, pages summary1, B34-35)

(Environmental Statement, http://www.devon.gov.uk/sea_statement.pdf, page 16)
Type of Study

Strategic Environmental Assessment

Description of Study

Refer to the “Multiple Attribute Analysis” application

Outcome of Study

Refer to the “Multiple Attribute Analysis” application
Description of Methodology Application

Causal chains are used for each of the objectives/priorities in all of the Options.  By analyzing the baseline information and the potential mitigation measures, consequence environmental effect has been traced. Different aspects of road congestion, road safety, road maintenance, accessibility and air quality are examined by the causal chain analysis, in order to outline the consequences/effects due to the different strategies.

Outcome of Methodology Application
i. The adverse effects reflected by poor road maintenance are demonstrated by causal chains.  Below shows some of the results:

ii. poor surfacing → Higher noise levels → effects on local population → Detrimental impact on human health and wellbeing

iii. Poor drainage with little catchment of effluent → Increased runoff which is likely to be polluted → Contaminated water enters water table → Contamination of water courses → Negative impact on flora and fauna → Impact on biodiversity.

· It is concluded that with vehicle use continuing to increase, the need for well-maintained roads, effective streetlights, safe pavements, efficient traffic lights and well designed improvements to the road infrastructure is paramount.




1 Where a link is provided, it is related to the specific characteristics/description of the method quoted there. With a notation of a “#”, it represents that the paragraphs are generalised by EDMS (Hong Kong) Ltd based on the relevant websites and study reports reviewed.  

2 With a notation of a “*”, it represents that detailed information cannot be presented due to the limitation of resources that can be acquired from the internet or other possible approaches.

Table 4
Summary Table of Evaluation Tools and Methodologies for Policy Apprasial/SEA in Finland

	
	Methods
	Remarks1
	Applications in Finland2

	(I) 
	Scenario Analysis
	
	

	(a)
	Forecast
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(b)
	Backcast
	
	In general, this method has not been applied in policy appraisal/SEA in Finland.

	(II) 
	Life Cycle Assessment (LCA)
	· LCA is an environmental management tool and is used for predicting and comparing the potential environmental impacts of products or services.

· LCA consists of four phases: goal and scope definition, inventory analysis, impact assessment and interpretation of results.

· LCA aims to identify, quantify, interpret and evaluate the environmental interventions (emissions, resource extractions and landuse), caused by a product, service or function.

· Life cycle assessment framework is presented in Annex 8A.

All the above paragraphs are summarised from the life cycle assessment report of the study –  “Waste management options for discarded newspaper in the Helsinki Metropolitan Area” by Finnish Environment Institute, http://www.ymparisto.fi/download.asp?contentid=34817&lan=EN, pages 7, 8)
	(1) Waste management options for discarded newspaper in the Helsinki Metropolitan Area (Life cycle assessment report) (2005)

(http://www.ymparisto.fi/download.asp?contentid=34817&lan=EN, pages 64, 78-86)
Type of Study

Strategic Environmental Assessment
Description of Study

The report presents the environmental impact assessment results obtained by the life cycle assessment, based on a project called “Life Cycle Approach to Sustainability of Waste Management – A Case Study on Newspaper (LCA-WASTE)”.  The life cycle assessment was performed on newspaper with particular attention to waste management practices in the Helsinki Metropolitan Area (HMA).  The objectives of the LCA-WASTE project were, firstly, to develop a generally applicable method for assessing the effects of alternative waste management solutions and, secondly, to provide information on the impacts of different waste management targets for waste policy making.  Five options for the waste management of newspaper were formulated and analysed in the study, which are based on various waste management methods and energy recovery ratios.  The various waste management methods include (1) material recycling; (2) gasification and co-combustion; (3) mechanical-biological pre-treatment followed by gasification and co-combustion; (4) incineration; and (5) landfilling.  
Gasification and co-combustion is considered as treating solid recovered fuel, containing newspaper and various other materials sorted from mixed waste by mechanical-biological pre-treatment.  Incineration is considered as burning mixed waste in a plant built especially for waste treatment.

Outcome of Study

As the report presents the environmental impact assessment results obtained by the life cycle assessment, the outcome of the study is generally the same as the outcome of the application as shown below.  Results of comparing the five waste management options of newspaper were presented but without identifying the preferred option for newspaper waste management in the report.  
Description of Methodology Application

A life cycle assessment on newspaper was adopted in the whole life cycle of newspaper namely forestry, paper mill, newspaper printing, waste recovery and treatment, transportations and by-products (i.e. avoided emissions from energy recovery of waste).  Energy generation, fuel production and chemical manufacture were taken into account in each life cycle phase.  Data was collected from companies and organisations, literature and different databases for the life cycle inventory analysis to calculate the material and energy requirements and emissions for the production and recycling system. Then the life cycle impact assessment was performed to assess the environmental significance of the life cycle of newspaper, which applies the impact categories (climate change, acidification, etc) and category indicators (e.g. H+ releases in acidification) connected with the life cycle inventory results in order to provide environmental information on the newspaper system.

Outcome of Methodology Application
· The inventory analysis results show that the landfilling option is the worst when comparing the different waste recovery and treatment options.  Although the combustion and incineration of newspaper produced emissions, they were compensated by the emissions avoided in other energy production facilities.  Based on the emissions to air it can be stated that the energy recovery options were more favourable than the material recovery options.  The preferred energy recovery method depends strongly on the fuel mixture used for the compensated energy production, on the ratio of electricity and heat production in the incineration and co-combustion processes and on the assumed total energy efficiency of the modelled plants.  

· The life cycle impact assessment results indicate better environmental performance for energy recovery for newspaper with a co-combustion option, compared with recycling of newspaper or compared with incineration in most of the impact categories if energy from waste can compensate for energy generated with coal.  The worst position is given to either landfilling or incineration.  Hence, energy recovery by incineration is not a preferable option.  If, however, the energy from waste does not substitute any other form of energy production or if it compensates energy from biofuels, the best alternative can not be assessed unambiguously.


	(III) 
	Environmentally Extended Input/Output Analysis (IOA)
	
	In general, this method has not been applied in policy appraisal/SEA in Finland.

	(IV) 
	Risk Assessment
	
	In general, this method has not been applied in policy appraisal/SEA in Finland.

	(V) 
	Impact Pathway Approach
	
	In general, this method has not been applied in policy appraisal/SEA in Finland.

	(VI) 
	Ecological Impact Assessment
	
	In general, this method has not been applied in policy appraisal/SEA in Finland.

	(VII) 
	Multiple Attribute Analysis (MAA)
	
	In general, this method has not been applied in policy appraisal/SEA in Finland.

	(VIII) 
	Environmental Objectives
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(IX) 
	Economic Valuation
	
	Please refer to the Appendix Document for details.

	(X) 
	Surveys
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(XI) 
	Valuation methods based on mass, energy and area
	
	In general, this method has not been applied in policy appraisal/SEA in Finland.

	(XII) 
	Social Impact Assessment
	· Social impact assessment investigates the impacts of plans and projects on people’s lives and the wellbeing of communities.

· Social impacts are a central part of the assessment of strategies and policies.  

(The above paragraphs are extracted from a brochure by a Finland consulting company “WSP LT-Konsultit Oy” with expertise in social impact assessment in sustainability study, http://www.wspgroup.fi/lt/references_pdf/tuotekortti_social_impacts.pdf, page 1)  
	(1) Impact Assessment of Strategic Road Management and Development Plan of Finnish National Road Administration (2000)
(http://www.iccr-international.org/trans-talk/docs/ws2-linkama.pdf, page 8)
Type of Study

Strategic Environmental Assessment
Description of Study
Refer to the “Environmental Objectives” application
Outcome of Study

Refer to the “Environmental Objectives” application
Description of Methodology Application

Social and regional equality was initially included in the set of goals of the plan.  Social and regional impacts were then assessed as a cumulative outcome of various impacts.  The result was described as impacts on various road user groups (car traffic, public transport users, bicyclists and pedestrians) on different segments of the road network (Helsinki metropolitan area/other major cities/other cities and towns/highways in rural areas/other rural roads) 
(E.g. Describing the conditions of public transport users in Helsinki area).
Outcome of Methodology Application

Based on the result of social impact assessment, three alternatives characterised by the allocation of funds on various “products” of road management and development (e.g. maintenance, construction, services, etc) were identified for further comparison of alternatives.
(Note: Detailed description on the result of the social impact assessment regarding the conditions of various road user group on the different segments of road network has not been mentioned in the report)



1 Where a link is provided, it is related to the specific characteristics/description of the method quoted there. With a notation of a “#”, it represents that the paragraphs are generalised by EDMS (Hong Kong) Ltd based on the relevant websites and study reports reviewed.  

2 With a notation of a “*”, it represents that detailed information cannot be presented due to the limitation of resources that can be acquired from the internet or other possible approaches.
Table 5
Summary Table of Evaluation Tools and Methodologies for Policy Apprasial/SEA in the Netherlands

	
	Methods
	Remarks1
	Applications in THE Netherlands2

	(I) 
	Scenario Analysis
	
	

	 (a)
	Forecast
	
	Please refer to the Appendix Document for details.

	(b)
	Backcast
	
	In general, this method has not been applied in policy appraisal/SEA in the Netherlands.

	(II) 
	Life Cycle Analysis (LCA)
	
	In general, this method has not been applied in policy appraisal/SEA in the Netherlands.



	(III) 
	Environmentally Extended Input/Output Analysis (IOA)
	
	In general, this method has not been applied in policy appraisal/SEA in the Netherlands.



	(IV) 
	Risk Assessment
	
	In general, this method has not been applied in policy appraisal/SEA in the Netherlands.



	(V) 
	Impact Pathway Approach
	
	In general, this method has not been applied in policy appraisal/SEA in the Netherlands.



	(VI) 
	Ecological Impact Assessment
	· Legislation on the protection of biodiversity (e.g., European Union Habitat and Bird Directives) increasingly requires ecological impact assessment of human activities.
· Ecological impact assessment is conducted when plans may induce threats to endangered species.
(Extracted from the Abstract of Ecological Impact Assessment in Data-Poor Systems: A Case Study on Metapopulation Persistence, Rampal S. Etienne, http://www.springerlink.com/content/hpf3tkg63ltwyh16/)
	(1) SEA for the National Policy Plan on Shell Mining (2005)
(http://www.commissiemer.nl/ncea/pdfs/sea/casestudies/2_nl_sea_shell_mining.pdf, pages 1-4)

Type of Study

Strategic Environmental Assessment

Description of Study
In Netherlands, the actual mining is more voluminous than the natural production capacity. This problem is more prominent in the areas Wadden Sea en Eastern Scheldt Estuary.  Due to a growing demand for shells, the Plan focuses on the balance between demand, possible quantity of production, production locations and production methods.  In this SEA, the effects of shell mining on bottom morphology and ecological processes were assessed for two alternatives with respect to different mining areas to find out areas suitable for mining. 

Outcome of Study

· The most suitable area for mining has not been discussed in the report.

· Shell mining only has minor effects on the large-scale processes in the water systems.  The results of the SEA were incorporated in the National Policy Plan on Shell Mining.  Only some minor shifts in mining locations were made. 

Description of Methodology Application

Ecological impact assessment was conducted to evaluate the effects of shell mining on morphological and ecological processes.  The scope of the assessment includes the following:

1. Effects on morphological processes: influence on sedimentation and erosion:

a) Local effects of shell mining of soil materials

b) Indirect effects of shell mining on morphological dynamics and structure

2. Effects resulting from soil agitation: turbidity, damage to soil fauna

3. Effects resulting from visual disturbance and noise on birds and seals


Outcome of Methodology Application
· The assessment concluded that on national level the demand for shells and the actual mining of shells does not exceed the natural increase of shells. Not the natural increase of shells is the problem, but the local morphological conditions and ecological sensitivity of the water system.  The morphological processes and the ecological conditions should define the conditions under which shell-mining is possible.

· Shell mining in a small part of Wadden Sea may have effects on the disappearance of the functions of shell-banks for oysters, so shell mining should not be continued in that area.
· Shell mining of 15.000m3 in the Wadden Sea has no significant effects on the key characteristics and values when mining takes in the gullies outside the vulnerable areas.



	(VII) 
	Multiple Attribute Analysis (MAA)
	
	(1) Second National Plan on Mineral Resources
(http://www.eia.nl/ncea/pdfs/sea/casestudies/japan_effective_sea_and_cases_6xnl_6xee_4xuk_03.pdf, pages 48-56)

Type of Study

Strategic Environmental Assessment

Description of Study

The Plan sets out the objectives and measures for a sustainable use and extraction of the available mineral resources in the Netherlands.  It sets out the policies on sustainable use of mineral resources, effective compliance of economic needs and the spatial impacts of extraction.  The SEA aims to deliver the environmental information needed to take the strategic decision included in the mineral resources plan.  Alternatives were developed to minimize the use of the most scarce resources such as gravel and coarse sand.  

Alternatives for location and depth of extraction were also set up to study the impacts of extraction (shallow extraction and deep extraction) on land and water locations, including (i) North Sea (ii) Lakes (iii) Land locations.

Outcome of Study

· The independent EIA Commission concluded in its quality review that the assessment of alternatives for gravel extraction is of insufficient quality. Alternatives should have been judged on other themes such as nature and landscape effects.

· Extraction in all the locations has serious environmental effects. The precise type and nature of these effects cannot be judged at this strategic level, because it will depend on the specific local circumstances.
· More definite conclusion can only be drawn when the exact extraction locations are known. Indeed, the results seem to indicate that a further shift from extraction on land to on water is justified.
Description of Methodology Application

The alternatives for location and depth of extraction were assessed resulted in a matrix giving scores for each of the alternatives per aspect (abiotic aspects,  biotic aspects, visual and historic aspects, environmental aspects).  Four sets of weight factors were used, each set reflecting a different preference, including no preference, human preference, nature preference, conservation.  The scores were translated into a 6-point scale by normalizing against the highest score.    The assessment was displayed in matrix for each of the four weighting sets.  The final scores for each alternative were added up for ranking.  An example matrix is shown in Annex 9A.

Outcome of Methodology Application

· The full set of matrix showing the ranking of the alternatives has not been detailed in the report.  An example matrix is shown in the Appendix Document. 

· Extraction in the North Sea will have the least effect, extraction on land the most effect, with extraction in lakes in between
· It is not possible to distinguish between shallow and deep extraction in the case of water locations; it all depends on how important it is judged that in the case of shallow extraction a lot bigger surface area is needed per ton material than in the case of deep extraction. In the case of land locations deep extraction scores better. 


	(VIII) 
	Environmental Objectives
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(IX) 
	Economic Valuation
	
	In general, this method has not been applied in policy appraisal/SEA in the Netherlands.



	(X) 
	Surveys
	Please refer to the Appendix Document for details.
	Please refer to the Appendix Document for details.

	(XI) 
	Valuation methods based on mass, energy and area
	
	In general, this method has not been applied in policy appraisal/SEA in the Netherlands.



	(XII) 
	Cost and benefit analysis 
	
	(1) National Spatial Plan for the West of the Netherlands 
(http://www.eia.nl/ncea/pdfs/sea/casestudies/japan_effective_sea_and_cases_6xnl_6xee_4xuk_03.pdf, pages 20, 39-47)

Type of Study

Sustainability Study (Environmental + Social)

Description of Study

The objective of the new spatial plan was to design a spatial plan to further develop the western part of the Netherlands into an internationally competitive urban network.  The main choices that should be made in the plan concern the type of train – a conventional high speed train versus a monorail.  The SEA aims to provide the environmental, social and part of the economic information, necessary to decide the best plan that achieves all the identified objectives.  Five alternative plans on the transport, housing and industrial arrangement were developed for comparison. 

Outcome of Study

Model 4 (high speed train, but alternative housing and industrial area that generally were situated closer to the ring) showed to be the best model overall.  Cabinet decided to choose model 4 that is economically more profitable.  This new model consists of a combination of three public transport systems: a high speed railway system between the major cities, a metro-system between medium sized cities and light rail and buses between small towns.
Description of Methodology Application

The five models were assessed for their impacts on a list of indicators. The impacts were subject to cost and benefit analysis in which the effects are given from an economic viewpoint, i.e. monetarised.*

Outcome of Methodology Application
· All models scored very negative in the cost benefit analysis.

· All the alternatives actually had higher costs than benefits.

· Therefore, there is a need to design a new transport system for the region to ensure an overall positive cost benefit ratio.* 




1 Where a link is provided, it is related to the specific characteristics/description of the method quoted there. With a notation of a “#”, it represents that the paragraphs are generalised by EDMS (Hong Kong) Ltd based on the relevant websites and study reports reviewed.  

2 With a notation of a “*”, it represents that detailed information cannot be presented due to the limitation of resources that can be acquired from the internet or other possible approaches.

Glossary

Scenario Analysis – Forecast


“Forecast” is a method trying to indicate a probable future and often based on trends and mechanisms that can be seen in past years.  Such trends and mechanisms are then, more or less directly, extrapolated into the future-giving a forecast.  As development and change are a constant part of society, reliable forecasts are useful mainly for the shorter term and for well-defined areas.  Forecasts are based partly on extrapolations of historical data or mechanisms and partly on assumptions or results of scenarios.  Forecasts can then result in a number of scenarios based on some assumptions. Modelling can be used to support the different approaches to future studies.    (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)
Scenario Analysis – Backcast


“Backcasting” is a method which the future goal is first set and then images of what this preferable future could be/look like is made. Then in a second step, the ways to get there are described.  Modelling can be used to support the different approaches to future studies.  Modelling is often applied based on assumptions made from historical trends, but new mechanisms may also be used.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)  

The step commonly referred as “backcasting” involves the development of an action plan for the attainment (or avoidance) of particular scenarios, and also involves ‘working back’ from the future scenario towards the present.  The process of backcasting – analyzing back from the preferred scenario to the present day, tracing the sequence of critical events and changes – allows people and organizations to develop a strategic plan which will inform their actions as these critical events and changes unfold.  This in turn allows people to become agents of change, rather than being driven by change, and to create trends rather than being victims of trends. (Extracted from an article called “Foresighting for Development” by Walter Wehrmeyer published in Green Management International, http://www.greenleaf-publishing.com/pdfs/gmi37int.pdf#search=%22Dreborg%2C%20backcast%22)

Life Cycle Assessment (LCA)


Life Cycle Assessment is a tool to assess the environmental impacts and resources used throughout a product’s life from raw material acquisition through production use and disposal. (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)

Life Cycle Assessment is carried out by compiling an inventory of relevant energy and material inputs and environmental releases; evaluating the potential environmental impacts associated with identified inputs and releases; and interpreting the results to help you make a more informed decision through a better understanding of the human health and environmental impacts of products, processes, and activities.  (Extracted from the web site of U.S. Environmental Protection Agency, http://www.epa.gov/ORD/NRMRL/lcaccess/)

Environmentally Extended Input/Output Analysis (IOA)

It is a well-established analytical tool within economics and systems of national accounts using nation or a region as the object of the study.  The input-output matrices describe trade between industries.  By performing an input/output analysis a calculation of the sectors or industries involved in the production of a product or service going to final demand can be calculated.  IOA can be applied to include environmental impacts by adding emissions coefficients to the monetary IOAs.  IOA are typically applied using retrospective data and methodology for accounting purposes.  Environmentally extended IOA is a quantitative method.  It presents results for broadly defined sectors or products groups within a nation or a region.  It is site-independent within the nation or region. (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002) 

Risk Assessment


It covers various kinds of assessments, say assessments of accidents, which include environmental aspects concerning unplanned incidents, while assessments of chemicals, where dispersion of chemicals is often planned and forms part of its use.  In accident risk assessment, accident consequences and their frequency are estimated.  The assessment is usually divided into three parts: hazard identification, consequence analysis and frequency estimation.  In the risk assessment of chemicals, an exposure assessment including a description of the nature and size of exposed targets, as well as magnitude and duration of exposure, is combined with an effect assessment.  The exposure assessment is done using some kind of model.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)
Impact Pathway Approach (IPA)


In the IPA the analytical sequence ‘activities -> emissions -> dispersion -> concentration -> dose -> impact’ is handled systematically.  Emission factors are used to model the pollution load.  The impact assessment is based on combining information on the exposed receptor population and the concentration with dose-response relationships for various impacts and pollutants.  IPA is data demanding and mostly applicable to conventional air pollutants.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)
Ecological Impact Assessment

Quantified assessment of the physical impacts of land use in terms of indicators for biogeochemical substances, ecosystem productivity, biodiversity, cultural value and migration and dispersal.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)

Ecological impact assessment is carried out when developments will have some effect upon wildlife.  The assessment involves the identification of the effects which will be harmful, and formulation of ways in which they may be avoided or reduced.  The impacts can be considered in isolation, or as part of a review of wider environmental impacts.  Consideration of ecological impacts at an early stage of development planning can increase the opportunity to reduce any harmful impacts or to provide positive benefits for wildlife.  Any legal constraints arising from the presence of protected species or habitats should also be identified.  (Extracted from the web site of Scott Wilson Ltd – a UK based engineering consultant, http://www.scottwilson.com/Default.aspx?page=9540)

Multiple Attribute Analysis (MAA)

It is a method used to improve decision-making by making choices about conflicting or multiple objectives explicit, rational and efficient.  It can help to structure the decision-process, display trade-offs among criteria, help people apply value judgments concerning trade-offs, help people make consistent evaluations of risk and uncertainty, and facilitate negotiation.   It includes pre-decision issues such as problem definition, selection of attributes, alternatives selection, and quantification of impacts of various attributes.  These steps emphasize the generation of trade-off information.  MAA method involves the use of weights, rating systems and aggregation measures.  The choice of attributes and objectives is a crucial aspect.  The common approach of MAA is to indicate the criteria on one axis (such as environmental quality objectives) and the alternatives on the other (such as different policy options) and create a scorecard or goals achievement matrix.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)
Environmental Objectives


It is used to check with potential impacts that assume to come across in the early planning stage.  As objectives are of a qualitative rather than quantitative character, a valuation against the objectives gives indications whether the plans and policies would contribute positively or negatively towards achievement, and possibly the strength of that contribution (in qualitative terms).  Objectives usually act as guiding principles or criteria for SEA and can be used as a checklist when doing an inventory of potential impacts.  Having chosen a set of objectives and/or targets and assembled the required information, the actual valuation, in terms of measuring attributes, can take place in a matrix.  In the matrix, the objectives are on the one axis and the different options on the other.  Valuation results are reported per target or objective. (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002) 

Economic Valuation


This is used to analyse, process and interpret the achievement of multiple objectives and the trade-offs between different objectives.  Valuation approaches are grouped into conventional markets, implicit markets or artificial markets.  Conventional market valuations include analysis of changes in production, changes in earnings, replacement cost and defensive expenditure.   Implicit market valuations study the revealed preferences from actual consumer behaviour and choices.  These include wage-risk approaches, travel cost approaches, land and property value or hedonics pricing approach.  Artificial market valuations include measurements of consumer preferences in hypothetical situations, with Willingness-to-pay or Willingness-to-accept measures.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)
Surveys


This is the expressed-preference survey method to get an idea of people’s perception and preferences when necessary.  The survey techniques include public-value surveys, decision-pathway surveys, small group elicitations and in-depth interviews.  A meaningful public participation is likely to increase acceptance for decisions and reduce the risk of conflict.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)
Valuation methods based on mass, energy and area


Alternative to risk and economic assessments, other valuation methods are developed focusing on the inputs of the studied system.  The valuation includes material flow analysis, energy analysis and ecological footprint.  Material flow analysis focuses on material flows, especially on the input side, and the calculation of all material inputs to the society.  Energy analysis focuses on the inputs in physical measures, especially energy measures.  Ecological footprint is also an evaluation method which in principle can be applied to different types of objects, although it has mainly been used on regions, nations and projects such as aquaculture.  (Strategic environmental assessment methodologies – applications within the energy sector, Goran Finnveden, 2002)
Spatial Analysis


The spatial analysis is based on electronic overlays (layers) of data and maps to integrate and present data to assist with the description of the existing environment and economic activity and to facilitate identification of areas of high/low constraints.  The process progresses through steps of identification and mapping of constraints.  It is important to note that such GIS mapping and analysis only pertains to factors that could be mapped. (Extracted from the “Offshore Wind Energy Generation: Phase 1 Proposals and Environmental Report (2003)” by Department of Trade and Industry in UK under the section “Approach and method”, http://www.og.dti.gov.uk/offshore-wind-sea/process/phase1_env_report.pdf)
Causal Chain Analysis


Causal chain analysis examines the links between actions and their impacts, and provides a methodology for tracing the key consequences of a scheme and the potential environmental effects, and is informed by the scheme detail, past evaluations and an understanding of the relevant baseline data 
This approach, also named as “Network Analysis” can be used to ascertain the probable impacts and benefits on sustainability of actions by identifying their outcomes via the development of a chain of causation.  It is best undertaken during the SEA scoping stage, but may be extended into subsequent stages of assessment.  The technique may also be used in the opposite way to identify actions that may be able to achieve desired objectives.  It can be a useful technique to identify appropriate parameters for monitoring and is an established technique in transport policy assessment and monitoring. (Extracted from a web site of Environment Agency regarding SEA Toolkit, http://www.environment-agency.gov.uk/aboutus/512398/830672/831980/832046/?lang=_e)
Social Impact Assessment


The assessment includes the processes of analysing, monitoring and managing the intended and unintended social consequences, both positive and negative, of planned interventions (policies, programs, plans, projects) and any social change processes invoked by those interventions.  It is used to foresee and measure the effects of a public or private policy, program or project on surrounding populations (social organization, lifestyle, community relations, economic organization, health, culture, beliefs, etc).  The assessment mainly comprises the identification of interested/affected peoples, prediction of likely impacts and how different stakeholders are likely to respond, and the recommendation of mitigation measures.  The integration of social impact assessment (SIA) can be promoted in all impact assessments (especially environmental impact assessment and strategic environmental assessment).  (Extracted from a publication by the International Association for Impact Assessment (IAIA) titled “Social Impact Assessment – International Principles” by Frank Vanclay, http://www.iaia.org/Members/Publications/Guidelines_Principles/SP2.pdf)
Cost and benefit analysis


An analytical tool for assessing the total costs and benefits from a planned project. This approach is used when strategies/plans involve costs for implementation and the corresponding benefits borne to the people, environment and community.  Usually the commercial framework related to the costs for implementing the strategy was analyzed, together with the demonstration to the monetized benefits (Extracted from a paper called “Environmental systems analysis tools – an overview” by Goran Finnveden, 2004).[image: image1.png]
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