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  Mandate of the Strategy:

  ‘To develop indicators to measure the effectiveness of implementation of the Strategy’
1. Introduction: starting points

1.1 What is SD? Principles of SD according to the Strategy

· There is a need to consider the evolving meaning of SD. The development of sustainable targets for ESD should include knowledge, skills, understanding, attitude and values. 
· Key themes of SD include among other things poverty alleviation, citizenship, peace, ethics, responsibility in local and global contexts, democracy and governance, justice, security, human rights, health, gender equity, cultural diversity, rural and urban development, economy, production and consumption patterns, corporate responsibility, environmental protection, natural resource management and biological and landscape diversity. Addressing such divers themes in ESD requires a holistic approach.
1.2 
Definition of an indicator of SD


‘A measurable quality or characteristic of an aspect of SD, used to indicate trends over time and in space’
.  Criteria: data should be available, costs of getting data acceptable, data should be reliable and accurate, valid and reflecting reality, data should be collected at a regular basis, be understandable and meaningful, data should be easily communicated.


Important aspects: purpose and audience should be clear, quality criteria set, capacity and policy ensured, stakeholder networks build; also an indicator should fit to the prevailing administrative culture, and be connected to existing effective procedures1.

1.3
What is Education for SD? Principles of ESD according to the Strategy

· ESD is still developing as a broad and comprehensive concept, encompassing interrelated  environmental, economic and social issues. It broadens the concept of environmental education (EE), which has increasingly addressed a wide range of development subjects. ESD also encompasses various elements of development and other targeted forms of education. Therefore, environmental education should be elaborated and complemented with other fields of education in an integrative approach towards Education for Sustainable Development;

· ESD is a lifelong process, from early childhood to higher and adult education and goes beyond formal education. Since learning takes place as we take on different roles in our lives, ESD has to be considered as a ‘life-wide’ process.

· ESD should foster respect for and understanding of different cultures and embrace contributions from them;

· Addressing the ethical dimension, including issues of equity, solidarity and interdependence in the present generation and between generations, as well as relationships between humans and nature and between rich and poor, is central to Sustainable Development and, therefore, vital for ESD. Responsibility is inherent in ethics and becomes a practical matter for ESD;

· ESD should take into account diverse local, national and regional circumstances as well as the global context, seeking a balance between global and local interests;

· ESD could contribute to developing rural and urban areas by increasing access to education and improving its quality. This would be particularly beneficial to people living in rural areas;

· Formal ESD should be permeated by experience of life and work beyond the classroom.

1.4 Indicators for ESD


The same definition as for SD can be applied, accept that we now have to focus on the effects and effectiveness of Education for SD: our (evaluation) goal is different, our centre of attention as well.


There is a basic agreement we share: we presume that EfSD helps to get us closer to a sustainable world. In the end, monitoring indicators for SD can show us if we really are getting closer in the course of time.

2 Measuring the Implementation of the Strategy

2.1
The need for monitoring and evaluation


Before starting to define indicators we should first agree on what we want to monitor, what we have to measure and why we want to measure that. As for the Implementation of the Strategy this question has a rather obvious answer: we want to measure whether States that have committed to implement the Strategy are in practice taking measures to do as they promised. Because the Strategy is directed towards national governments, the measurements should be focused on national governments, their policies and measures taken.


However, in the end the effects of measurements taken by governments will work through to sub-national, regional and even local levels, all the way to individuals. If a government says it will support Education for SD because this will contribute to increasing sustainability, which instruments are provided for, what measures taken? How are policies translated into action? Also, it are the teachers at schools or the educators at NGO’s that actually do the job: if their educational qualities hamper, for instance, do the efforts of the government have any effect?


It is therefore essential that we do not only look at the implementation at government (national) level, but follow the steps taken all the way down to the classroom or ‘field of education’, where ‘it really happens’, since this is where education takes place and has (or does not have) an impact. In fact, that is exactly what governments aim at with their policies on ESD: a societal change.

2.2
Levels of monitoring


So we should distinguish between several ‘levels’ of goals, actions taken and results if we want to monitor:

· Level 1: National level: implementation of the Strategy by governments through policy change, policy development and actual measures taken; requires a certain set of indicators.

· Level 2: Inventory level: what is being done/ has been done by whom?  

· Level 3: Local / regional level: effects/ effectiveness of activities/ learning etc. Need for indicators that measure how well (local) activities are carried out, eg. whether results of these activities match initial goals; deals mainly with (quality of) educational practices, organisation and processes of educational institutions and educators;

· Level 4: Individual/ societal level: impacts (final outcome), societal changes, changes in consumption patterns, changes in behaviour etc; again a separate set of indicators required.

2.3 The problem of relating outcomes to input


Governments develop policies with the aim to get something done in or for society. In those policies they define goals and objectives, some of which are long term, so called ‘ultimate’ objectives, such as directing society towards sustainability, and some of which are more supporting, short term goals, such as integrating ESD into school curricula or setting up knowledge networks, and which help to get closer to the ‘ultimate’ goals.


The key issue is that it is often hard to verify whether output or outcomes
 are the results of initial inputs and not of other unforeseen or unnoticed factors. It is rather hard to actually proof a relationship between national ESD-policies and outcomes such a change towards environmental friendlier behaviour.


However, we do normally presume a causality link between input and outcome on the basis of expert knowledge and valid reasoning. 


A study into the effectiveness of the Netherlands Ministry of Agriculture, Nature and Food Quality’s policies on Environmental Education over the past few decades showed that these policies have at least partly contributed to the progress made, essentially in terms of supporting goals. These results include: increased collaboration between actors, professionalisation of EE organisations and improved knowledge management. However, the exact contribution of the government’s policy is not that easily determined, as may EE organisations work largely autonomously and have their own policies and quality frameworks.


This again indicates the need to determine accurate indicators at all policy levels.

2.4 Methods of evaluation


We need to distinguish between at least two different methods of evaluation: 

· Evaluating goals versus results (output/outcomes), at different (policy) levels; including methods based on ‘presumed causality’ links between input and outcome. 

· Evaluating processes (development/ proceedings of national or other level plans / ongoing processes (throughput): learning processes, participation rate, success of arrangements, degree of cooperation).


This distinction is in principle applicable for each monitoring ‘level’.


2.3
How to define indicators


It is necessary to define a framework, a process and criteria for finding indicators per monitoring ‘level’. See also paragraph 3.


Points of discussion: 


Qualitative vs quantitative (VBTB)


Goals or processes


Internal reporting, benchmarking


National set(s) of indicators vs international set(s) of indicators

3.
Theory of systems
: an objective way to define indicators

3.1
Systems and indicators
SD requires systems information: at different levels systems function; all of these component systems make up the total system of human society and the supporting systems. The whole can not function properly if the individual components can not function, i.e. if they are not viable and sustainable. 


Indicators provide comprehensive information about the systems shaping SD; they should be defined in such a way that they provide essential and reliable information about the viability of each and of the total system, in terms of state and rate of change, and how that contributes to SD in the overall system.


Some requirements for indicators:

· Indicators of SD are needed to guide policies and decisions at all levels of society: from village to city to country to world;

· Indicators must represent all important concerns. Ad hoc collection of indicators is not adequate;

· The number of indicators should be as small as possible, but not smaller than necessary;

· The process of finding indicators must be participatory to ensure that the set encompasses the visions and values of the community or region for which it is developed;

· Indicators must be clearly defined, reproducible, unambiguous, understandable and practical, reflecting the interests of different stakeholders;

· A framework, a process and criteria for finding an adequate set of indicators of SD are needed.


Indicators should provide information on: (1) the state (and corresponding viability ) of the systems themselves, and (2) about their position with respect to individual and societal goals.


Bellagio Principles: guidelines for Practical Assessment of Progress Toward SD

	1. Guiding Vision and goals
	Assessment of progress toward SD should:

	
	· Be guided by a clear vision of SD and goals that define that vision

	2. Holistic perspective
	Assessment of progress toward SD should:

	
	· Include review of the whole system as well as parts

· Consider the wellbeing of social, economic and ecological subsystems, their state as well as the direction and rate of change of the state, of their components parts and the interaction between parts

· Consider both positive and negative consequences of human activity in a way that reflects the costs and benefits fort human and ecological systems, both in monetary and non-monetary terms

	3. Essential elements
	Assessment of progress toward SD should:

	
	· Consider equity and disparity within the current population and between present and future generations, dealing with such concerns as resource use, over-consumption and poverty, human rights, and access to services, as appropriate;

· Consider the ecological conditions on which life depends

· Consider economic development and other non-market activities that contribute to human and social wellbeing.

	4. Adequate scope
	Assessment of progress toward SD should:

	
	· Adopt a time horizon long enough to capture both human and ecosystem time scales, thus responding to current short-term decision making needs as well as those of future generations;

· Define the space of study large enough to include not only local but also long distance impacts on people and ecosystems;

· Build on historic and current conditions to anticipate future conditions: where we want to go, where we could go.

	5. Practical focus
	Assessment of progress toward SD should:

	
	· An explicit set of categories or an organizing framework that links vision and goals to indicators and assessment criteria;

· A limited number of key issues for analysis;

· A limited number of indicators or indicator combinations to provide a clearer signal of progress;

· Standardizing measurement wherever possible to permit comparison;

· Comparing indicator values to targets, reference values, ranges, thresholds or direction of trends, as appropriate.

	6. Openness
	Assessment of progress toward SD should:

	
	· Make the methods and data that are uses accessible to all;

· Make explicit all judgments, assumptions and uncertainties in data and interpretations.

	7. Effective communication
	Assessment of progress toward SD should:

	
	· Be designed to address the needs of the audience and set of users;

· Draw from indicators and other tools that are stimulating and serve to engage decision-makers;

· Aim from the outset, for simplicity in structure and use of clear, plain language.

	8. Broad participation
	Assessment of progress toward SD should:

	
	· Obtain broad representation of key grassroots, professional, technical and social groups, including youth, women and indigenous people to ensure recognition of diverse and changing values;

· Ensure the participation of decision-makers to secure a firm link to adopted policies and resulting action.

	9. Ongoing assessment
	Assessment of progress toward SD should:

	
	· Develop a capacity for repeated measurement to determine trends;

· Be iterative, adaptive, and responsive to change and uncertainty because systems are complex and change frequently;

· Adjust goals, frameworks and indicators as new insights are gained;

· Promote development of collective learning and feedback to decision-making.

	10. Institutional capacity
	Continuity of assessment progress toward SD should be assured by:

	
	· Clearly assigning responsibility and providing ongoing support in the decision-making process;

· Providing institutional capacity for data collection, maintenance and documentation;

· Supporting development of local assessment capacity.


In a systems view of sustainable development  6 essential subsystems can be distinguished
:
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Viability of the total system depends on proper functioning of the subsystems. Essential information about system viability and performance is contained in (1) the states (or stocks) of a system and (2) the rate of change (flows) of a system. 


Indicators can be found in 3 types, corresponding to states, rates or converters:

a. indicators that provide information of system states (stocks, levels for instance size of population, content of fuel tank);

b. those that monitor the rates of change of a system state (flows, for instance current fuel consumption per minute or food sales per month);

c. those that provide info obtained by appropriate conversion of state and rate information (for instance average per capita food consumption = total monthly food sales / size of population).


Indicator information can be qualitative or quantitative, but quantitative indicators must be translated into qualitative (subjective) statements in the end.


There is al large variety of system environments as well as of systems. Could it be that all these environments have some common general properties? Because in that case the environment will reflect as basic system needs or system interests in all systems that have been shaped by their environment.


Systems most be compatible with their environment and its characteristic properties in order to be viable and sustainable. These characteristics can therefore be seen as imposing certain requirements and restrictions on the systems.


It appears that the environments of all systems (from a tree, to a business, from an ecosystem to a nation) have the same fundamental properties or basic orienters, which orient their functions, development and behaviour.


Orienters are interests, values, criteria or objectives that orient systems ‘actions’, but can not be measured directly. They are mostly general terms such as health, existence, freedom, security etc. 


The specific content of these fundamental environmental properties is, however, system specific. Six fundamental properties of relevance to systems are found: 

· Normal environmental state: (actual environmental state can vary around this state in a certain range)

· Resource scarcity (resources such as energy, matter, information required for systems survival are not immediately available)

· Variety (many qualitatively different processes and patterns of etc. variables occur and appear in the environment constantly or intermittently

· Variability (fluctuations around normal state)

· Change (to permanent different state)

· Other systems
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The fundamental properties of system environments each have their basic (environment-determined) orientor counterparts in systems: 


Existence: Normal environmental state


Effectiveness: Resource scarcity: energy, matter, information


Freedom of action: Environmental variety: qualitative different processes and patterns of environmental variables


Security: Environmental variability: fluctuations around the ‘normal’ state


Adaptability: Environmental change: the normal environmental state gradually changes permanently


Coexistence: Other actor systems


In addition there are: 


System-determined basic orienters (peculiar to self-reproducing, sentient and conscious beings):


Reproduction


Psychological needs


Responsibility

3.2 Defining indicator sets: procedure


Aspects

· Conceptual understanding of the total system




Only with adequate, realistic understanding of the total system can we find indicators 


representing the viability of systems and subsystems;

· Identifying representative indicators



Selecting of a small number of representative indicators; concentrate on essential variables 
of subsystems essential to the viability of the total system

· Quantifying basic orientor satisfaction

Stating whether the viability of certain subsystems or the total system is threatened and if so, how seriously; thus translation of indicator information into information about orientor satisfaction

· Participative process

The three previous steps require a large number of choices that necessarily reflect the knowledge and values of those who make them. Therefore a wide spectrum of expertise and social and environmental concerns are needed to ensure a comprehensive indicator set


Reducing the number of indicators to a manageable set

· Aggregation: use the highest aggregation possible

· Condensation: locate an appropriate indicator representing the ultimate cause of a particular viability problem

· Weakest link approach: identify the weakest links in the system and define appropriate indicators

· Basket average: if several indicators representing somewhat different aspects of an orientor question are all considered, define an index that provides an average reading of the situation

· Basket minimum: If a particular orientor satisfaction depends on the acceptable stat of each of several indicators, adopt the one with the currently worst performance as representative indicator.

· Representative indicator: identify a variable that provides a reliable information characteristic of a whole complex situation

· Subjective viability assessment: If little quantitative info for a vital component system is available, use a summary subjective viability assessment.

4.
Example from the field of Development Education

4.1
Framework: linking indicators to key performance areas 


Impact: why are we engaged in…..


Teaching and learning: what actions are we taking?


Organisation and management: how are we going to plan, organise and manage our activities?

a. Effectiveness (which is the extent to which an activity achieves its long term goals) of organizations and practitioners: self-evaluation / self reflection: to what extent have short term goals like increase of knowledge and skills, attitudes and values taken place and how do they contributed to long term goals? Is also about processes of knowledge transfer and social learning of individuals ánd practitioners. Qualitative and quantitative.

b. Quality measurement of the education as such, as part of and contributing toward government policy in the field of education in general;

c. Effects /impacts of education (both short term and long term): changed attitudes and values, behaviour, ownership of problems, readiness for actions, by means of output measurements and ‘performance indicators’.  


Different methodologies are used, depending on context factors

4.2
Types of indicators


Baseline indicators: help to identify the starting points for change; provide reference point in identifying realistic impact indicators; [questionnaires before and after, quizzes, presentations, learning logs, focus group discussions,  peer review, etc;


Process (performance) indicators: show whether planned activities are actually carried out and carried out effectively;


Impact indicators: assess progress towards objectives:

· short term impacts on individual changes in understanding, values and attitudes;

· longer-term impacts on practice at different levels, such as changes in classroom practice, learning methodologies, schemes of work and curriculum contents; organisational change in terms of culture, policy and partnerships; national change in terms of  changes of accreditation systems, education plans and policies. Long term influence of programmes is difficult to assess because many factors beyond the programme can influence such changes!!


Learning outcomes: form of qualitative indicator, enable us to measure anticipated (planned) learning ánd unanticipated learning, to improve performance


To determine indicators and their means of verification ask the questions:

· What evidence would make us feel we are making progress?

· How can we collect this evidence?


It is not possible to make ‘one simple measure of effectiveness, or one set of indicators’, for each project has its own goals (that differ between different organizational levels, eg: project, programme and strategic), particular context,  and stage of development.

4.3
Types of questions

Baseline questions
· What are current levels of understanding and support for ‘ESD’?

· What are the opportunities for promoting ESD

· What are factors that will act as obstacles against ESD

Learning outcome questions

· What are learners able to understand and do as a result of an input?

· In what ways have learners ‘values and attitudes changed?

Process (or performance) questions

· Do the learning methodologies communicate the issues and facilitate the learning process?

· Does the process of engagement identify needs, enable ownership and support the development of action plans?

· Do ESD practitioners share good practice and positive working relationships?

Impact questions

· Have there been changes in individual behaviour and attitudes or in institutional policy and practice?

· Have there been changes in curriculum content or methodologies?

· Have new partnerships and forms of collaboration been established?


5. 
Examples of Indicators for Sustainable Development

5.1
UK Framework of Indicators for SD

	Indicator

	Change since 1990

(medium term)

	Change since 1999 (short term)

	Direction in latest year


	Greenhouse gas emissions*

			
	Resource use

			
	Waste

			
	Bird Populations

	Farmland

		
		Woodland

		
		Coastal

		
	Fish Stocks

			
	Ecological impacts of air pollution

	Acidity

		
		Nitrogen

		
	River quality

	Biological

		
		Chemical

		
	Economic output

			
	Active community participation

			
	Crime

	Vehicles and burglary

		
		Robbery

		
	Employment

			
	Workless households

			
	Childhood Poverty

			
	Pensioner poverty

			
	Education

			
	Health inequality

	Infant mortality

		
		Life expectancy

		
	Mobility

	Walking/cycling

		
		Public transport

		
	Social justice

			
	Environmental equality

			
	Wellbeing

			
				

	Categories: 1. clear improvement, 2. little or no change, 3. clear detoriation, 4. insufficient or no comparable data

Greenhouse gas emissions

CO2 emissions by end user (excluding aviation/shipping)

Industry

Domestic

Transport

Aviation and shipping emissions

Household energy use

Road transport

Private cars

Road freight

Manufacturing sector

Agricultural sector

Service sector

Public sector





5.2 SD Indicators proposed by the Netherlands Environmental Assessment Agency MNP, 2004 (The Netherlands)
: 

	Social
	Economical
	Ecological

	Indicators from value orientations

	Poverty
	International cooperation
	Ozone layer

	Child labour
	Old age pension
	Availability of drinking water

	Hunger
	Energy supply certainty
	

	Armed conflicts and terrorism
	Energy use (stock exhaustion)
	

	Human rights
	Competitive position - cost of labour
	

	Crime
	Competitive position – traffic jams
	

	Cultural differences
	
	

	        
Indicators from value orientations and science

	Education
	National debt
	Greenhouse effect

	Health care
	Burden of social charges
	Water quality

	Unemployment
	Energy price
	Biodiversity

	
Indicators from science

	Global population increase 
	Per capita income
	Local environment - consequences on health

	National population increase
	Trade flows
	Spatial occupation elsewhere

	Pressure of workload
	
	Landscape quality



5.3 From Flanders (Belgium)

	Sustainable use of resources

	Waste products 


	Total quantity of produced domestic waste products by inhabitant


	Per indicator a description of trends, from 1990 onwards (or earlier when data available) 

	Energy use
	Gross national energy use 
	

	Water use
	Use of tap water
	

	Use of resources 
	Total material needs 
	

	Use of space
	Build surface
	

	Protection of the environment

	Climate change
	Emission of green house gasses
	

	Air quality acidifying nutrients
	Emission of acidifying nutrients
	

	Quality of surface water 
	Percentage of measurement points of the surface water measurement network that satisfies to basic quality for biochemical oxygen usage;

Percentage of measurement points of the MAP-groundwater measurement network with a score on Belgian Biotic index of at least 7 
	 

	Quality of groundwater 
	Percentage measurement points of the MAP-groundwater measurement network with overshooting of nitrate norm of 50 mg/l 
	

	Soil quality- nutrients– 
	Surplus on the nutrient balance for nitrogen
	

	Distribution of heavy metals 
	Emission of heavy metals to surface water
	

	Distribution of chemicals 
	Use of pesticides 
	

	Environment and health

	–Air quality - of surrounding air
	Number days with overshooting of ozone threshold value
	

	
	Urban air quality index 
	

	Health damage 
	Health impact of  airborne materials - Disability Adjusted Life Years (DALY) 
	

	Hinder 
	Share (percentage) of the population that is potentially seriously hindered by noise 
	

	Nature conservation

	Protected areas 
	Total area under effective nature conservation management
	

	Biodiversity
	Percentage non- threatened and threatened (with extinction) species 
	

	Environment-friendly activities

	Transport
	Volume passenger transport
	

	Energy supply 
	Share of ‘green’ electricity as part of total supplies of energy 
	

	Industries 
	Eco-efficiency of industries 
	

	Population
	Share of selectively collected household wastes
	

	Agriculture
	Area biological agriculture 
	

	Cooperation and support 

	Public support: willingness
	Willingness to financial efforts with respect to the environment
	

	Public support: behaviour 
	Actual behaviour with respect to the environment 
	

	Political support 
	Share of expenditure of the Flemish government for environment 
	

	Local cooperation 
	Ratification joint cooperation municipalities - Flemish district 
	

	International cooperation 
	Ratification of international environment treaties 
	


Natural system





Support system





Human system





Infrastructure system





Environment and resource system





Individual development





Government system





Economic system





Social system





EXISTENCE





COEXISTENCE





ADAPTABILITY





EFFECTIVENESS





FREEDOM


FREEDOM





SECURITY





Normal environ-mental state





Resource scarcity





Environmental variety





Environmental variability





Environmental change





Other actor systems
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